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" Northern 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 -
gix times more potash than is consumed in Northern Central America (';['ableZ.)l - '

TABLE 1, Comparative Fertilizer Use on Agricultural Lands in Northern
Central America and North Carolina, '

Year Country-State Million Acres of ‘ Average Amount of Fertilizer’ oy
' Harvested Land Used per Acre

1966  North Carolina 4.2 661bs, 65 Ibs, 75 1bs.

1968 Guatemala ‘ 6.72‘;/ P 3,2 2.3 1.1

P

| 1% NomthCarolim
1968 Guatemala

e misaveder
%8 Hondures
it e R

' 1968 El Salvador 36 . Pee 5.8 58
1968 Hondwas - B.2. .- 40 0.6 2.5
1968 Nicaragm 37 ¥ T4 56 24

" ' /NCA Region S 18,7 c64 3.2 2.6

TABLEZ Total Amounts of Fertilizer Used in North'Carolina (4.2 millipn"acrgs) :

. Compared with Northern Central America '(la‘;_?'mmion acres).

“Year Cowtry-State,:.  Total Amounts of Fertilizer Used

T (millionpounds) T
.:fﬁ"f»\thh;_w; o IQCY'.“

LN
e T "ﬂﬁ;?éz;e"

IR RN 5
_NCA Region U e 59.4, o 495 -

On a per acre basis, the fertilizer use comparison is even more striking: «_" S
- . Northern Central American farmers on the average use 10 times less nitrogen;

20 times less phosphorous and nearly 30 times less potash than North Carolina
.. farmers, . A R
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North Carolinas ‘agriculture produces more than one-and-a~garter billion
dollars yearly, How much money does Northern Central American agriculture
produce? What are the balance-of-payment problems in the Central American

Common Market area? Poor fertilizer use is certainly a very important part
of the problem.

A First Approximation of Fertilizer Needs in Northern Central America, What
AT¥e s0me of the TIrst 8teps foward improving economic returns
through 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' C2*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-P,0;-K,C ratios we suggest for each PK soil test analytical combin-
ation and upon a weighted average treatment of soil test simmary 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 represcntative for the

area of actual fertilizer use; :

2, that the soil fertility evaluation methods used in obtaining the soil test data and

the interpreiation 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 closely

reflect the proportions of N : P,Cs : K;O 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 of

both P,O; and K,0 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 are

that it is based upon commercial realities and needs rather than being an idealized

need prediction including areas not presently using fertilizers, a projection from

past consumption figures, or an estimate based upon fertilizer industry production

capacities. 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 P,0; and K;O that should be imported so that present

;tiaxﬁ\;mers can buy according to their needs to begin to maximize their economic
elds, .

The consumption of plant nutrients in the Central American area during the period
from 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 F,C;s and K;C were consumed in Central America. The
‘region shows a slight increase in use of both P,05 and K;C relative to nitrogen during
‘the past five years, Within the region, hoyever, individual countries vary greatly
in this regard. Honduras-and Costa Rica have remaincd static while Nicaragua and
Panama show increases in F,05 and K;C relative to nitrogen. Phosphorous consump-
tion relative to nitrogcn has increased in both Guatemala and El Salvador where
potash usc 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-P,05-K;C 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 (Tablc 5)
show that only onc out of five Guatemalan farmcrs; less than half of the Salvadoran
farmers; five out of nine Honduran farmers and only one of every five Nicaraguan
farmers who arc now using fertilizers nced to use solely a maintainence application -



TABLE3 Plant 'Nutr1ents,C"onsumed in Central America, 1964-1968 (metrm’tons)

:3V‘FHYTRIEDTT‘AIUD | e SN R |
. YEAR. GUATEMALA EL SALVADOR HONDURAS NICARAGUA COSTA RICA PANAMA 'IOTALS-

EEEZEESEEﬂﬁgg;ffS;L:_:';v TR e o
~‘:*“l964 |

"",,:' 1965
'1;1966
o ’f fk';fl967 est. 3

6,500 11,500 11,500 2
10'000j: - 13,000 15,500

.50 . 1z, 000 ?‘5, }Aie 5oog5jff, ,000
8,500 (12,5000 M7, 500‘:‘]’:"" 7,5¢
9.500 ilz'5°Q~f'j-:?13 °°°]f,

Comoo 7000
s e
1,000 >..r."’fé‘.’_666;,
1,500 9,000
s svten

4,50 2,500, N
4,000 . 1-34."000',
5,600 -z.éqo |
6,000 4,000
6,000 4,000
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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 supplementary

applications of either phosphorous or potash or of both P and K to correct plant
nutrient del'iciencies that are limiting crop production. But the fertilizer these
farmers need is not presently available in the region.

TABLE 4, N-P;Cs~ K0 Fertilizer ﬁse Ratios for fhe Central American Area .

COUNTRY

Guatemala
E1 Salvador
Honduras
Nicaragua
Costa Rica
Panama

REGION

North Carolina

1964

1-0,32-0, 32
1-0,15-0,69
1-0,61-0,22
1-0.65-0,48

'11-0,17-0,11
1-0,42-0.32

1965

1-0,69-0,25

1-0,42-0,39

1+0,05-0,40
1-0,88-0,23
1-0,32-0,45
1-0.17-0,13
1-0,42-0,32

ljﬂié -
1-0,40-0,40
1-0,13-0,67
1-0,67-0,21
1-0,36-0.,45
1-0,36-0.29
1-0.44-0,38

11-0,98-1,12

1-0,69-0,25

A2y

1967

1-0,72-0; 22

1-0,40-0,40

1-0,18-0,70

1-0,72-0,32
1-0,34-0,49
1-0,40-0.20
1-0,45-0.41

1968
1-0,72-0,22
1-0.40-0,40
1-0,16-0,63
1-0,76-0,32
1-0,33-0:47
1-0,38-0,25
1-0,45-0,41

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 ¢rop production

needs,

If Nitrogen consumption were maintained at 1968 levels, the amounts of

Phosphorous (P,0;) and Potash (K;O) which should be made available for the
farmers presently 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.

cétm.ﬁw FERTILIZER NEED RATIO
e e e s e N -P;05 - K,C
‘Guatemala 1-1,65- 0,82
El Salvador ., 1-1,28-0,58
- ‘Honduras . 1=1,30-1,00
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TABLE 5. Northern Central America Soil Fertihty Summary Showing the N - P;0; - K:C Ratlos Suggested for Each -
Soil Analysis Condxtion. - B ST T e i

 SOILFERTILITY N - P,Cs - KO Guatemala ElSalvador Honduras - Nicaragua | REGION
ANALYSIS RESULT Ratio Suggested J::nly, :ggg- 1967 + 1968 ”967 } 1968 ° 1967 +- 1968 :

- P3Gy K20 L 13,244 farmers 7,617 farmers 3, 604 farmers 9 773 farmers 34 238 farmers;:?‘;_

: S B L samples samples ssmples . samples SO samples

" Deficient Deficient - "2°'=4 = 4. 2,556 19.3% 290 3.8% 998 27.7% 4,154 ’42;,,_5"7;_ 7. 993 z3 4%:{:-';;

 ‘Deficient Adéquate =1 7,615 57.6% 3,69 48.3% 905 25.i% 267827ﬁ4% 1, 877 43 4% T

265 2.0% 91 1:2% 205 5.7% 1,094 11 z7,}~;:5

12,808 21,2% 3,557 46.7% 1,496 41.5% 1,847 18.9% T

The number ' in the rati' ‘indicates the: maintainence :and: starter application where soil fertiht analyses results -
show adequate levels of- P. ‘Kor. PK. The Nitrogen portion of the suggested ratio includes all at 41antmg and side S
dressingNapphcations. SR \ RIS ST

& mewee
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" TABLE 7. Phosphorous (P;0;) and Potash (K.0) Needs at 1968 Nitrogen
Consumption Levels for the Area Presently Using Fertilizers
in the Northern Central America Region.

COUNTRY Needed N-P;Os-K;O 1968 Nitrogen Immediate Consumption Needs

~ort Ratio Based Consumption (metric tons)
on Scoii Fertility (metric tons)

Analycz P; 05 - Ka0

Guatemala 1 - 1,65 - 0.82 9,000 14,850 . 1,380
El Salvador 1 - 1.28 - 0,58 23,500 30,080 13,630
Honduras 1 - 1,20 - 1,00 9,500 12,350 9,500
Nicaragua 1 ~ 1,55 - 1.30 12,500 19,375 16,250
TOTALS | 54,500 76,655 46,760

- Assuming that Nitrogen consumpion is maintained at 1968 levels, the increase
in-Phosphorous end Potash necessary to correct plant nutrient deficiencies that
are limiting ecoromic crop production where fertilizers are presently used in
the region is chown in Tabie 8.

TABLE 8, Aciiticn2l Phosphorous and Potash Imports Necessary to Correct
Plant Nutirient Duficiencizs in the Present Northern Central American Fertilizer
Use Area. - Nitrogen Ccnsumntion Remains at the 1968 Levels.

COUNTRY 1958 Nitrcgzn Imrport Adjustment Necessary for Present

Coxsemption Fertilizer Use Area
{rmetric toas) P.Cs " KaC 4
Ifetric Tons % Change Metric Tons % Change
i Cver '68 Over '68
‘Guatemala 9,000 8,350 + 128% 4,380 + 146%
El Salvador 23,500 20,580 * 217 4,130 + 43
Honduras 9,500 10, 850 +723 3,500 + 58
Nicaragwa - 12,500 9,875 + 104 12,250 + 306
- REGION 54,200 49,635 - + 184 24,260 + 108

Fertilizer prices {o the consumer are approximately $ 250 per metric ton of
Nitrogen, $209 per metric ton 6f P;C; and $100 per metric ton of K;O. A dollar
spent on fertilizer for corracting plant nutrient deficiencics should produce
three to four doliairs of profit (Cate and Vitteri, ISTP Preliminary Report No. 1)
whereas a two-for-orc return on the fertilizer dollar can be expected if only
r uintainerce and starter aprlications are necessary, The consumer value of
the adjusted fertiiizer imports needed to correct plant nutrient deficiencies is:
shown in Table 9. ‘


http:con:ur.er

TABLE 9, . Approximate Consumer Cost (million dollaza) of N = F305 - KeC .
AR L - for ,the‘Northern Central American Region. : S

' _ ~ Actual Consumption (1968) _ ga %8%%‘5‘3‘83‘&‘1?%%‘&9&53‘0 5
COUNTRY N ~ PO, K:O . Milion N P;C; KO Million
S e T e *° “Tatal .- Tatal

Guatemala $2.250 1:30 0.30 3.850  $2.250 2,97 0.74 5.9
ElSalvador §'5.875 1190 0.95 8.725 $5.875 6,04 1,35 13,285
‘Honduras 2,375 0,30 0.60 ‘-5‘.27‘5‘_’;$;z,.'375,-2;47;5_0;65'_ 5,195
‘Nicaragus. §3,125 1,90 0:40 5.425 . $3.125 3,975 1.625. 8.625
'REGION § 13,625 5,40 2,25 21.275 $13.625 15,335 4.675 33,635

,R'Nit'rog.'en corisumptibn isméintained at 19}68 leVels; the consumer cost of
additional imports of P,Os and KO for adjusting consumption to needs within’
the present fertilizer use areas vould*be: . '

VC:O‘UNTRY Additional investment needed ($Million)
S P20 K:C Total ($ million)
Guatemala 1.67 . 0.44 2,11
El Salvador = 4.12 0.41 4.53

Hondurae - 2,17 o‘.'.ss' 2.52

© Niéa g‘ﬁa .1..9._"}'5ﬁ 1,225 3,20

""RV"VEGmN ‘ " 9,935, 2,425 $12.36million,

- An approximation can be made of the dollar returns that could be expected from

- 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 cither 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 Nit-ogen consumed in 1968,
7.7 million dollars could be invested at a probable net return of $ 3 for every $ 1
invested in fertilizer, The dollar yield on this investment would be about $ 23
million. The remainder of fertilizer imported for Nicaragua could be invested
on the 20 % of the cases that necd 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 ficlds needing only,P and K maintainence. Thus, about 2,400 of the
12,500 metric tons of Nitrogen used would be for cases requiringa 2 -1 -1
N - P;Cs - K;C use ratio. About 1,200 metric tons of P,Cgs and of K;C 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 P,C; and 15,050 metric tons of K;O. 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, ' ‘
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o TABLE 10 Probable Net Returns ori Consumer Value of Fertilizer Needed in the Nurthern Central Amern.an
Regmn Pssuming no Expansion in N:.trogen Use Over 1968.

“CCﬁNTRY:

Guate m‘a’la
. Percent of soil samples needing P
or K oi both to correct deficiencies: 78.8
Total fertilizer investment (N+ons+
K;C) needed to correct deficiencies
if nitrogen consumption is kept at °
1968 levels ($ million): $5.197

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

" Fertilizer investment in N+P;05+K.0

needed for soil fertility maintainence

-and starter cases ($ million): $0.763

_ Probable net return on investment
“for maintainence and starter casges

($ million) : $0.763

Total fertilizer investment needed

if nitrogen consumption remains at

1968 levels and P,05 and K;C are

adjusted, for the amount of nitrogen
consumed, according to soil

fertility analyses results ($ million): $ 5.96

Total probable net profit on fertilizer
investment if P,Cs; and K;O imports

are adjusted, for the amount of N

consumed in 1968,according to

soil fertility analyses gnd applic 3 $ 16.354
according to recommendations

{$ million) :

53.3

$ 8.865

$ 26.595

$ 4.390

$ 4.390

$ 13,255

$ 30,985

"E1l Salvador Honduras

58.5

$ 4.218

$ 12,654

$ 1.577

$ 1,577

$ 5.795

$ 14,23

Nicaragua

81.1

$ 7.665

$23.0
$ 0.96

$ 0.9

$ 8.625

$23.96

) R"E;é'li,é;l‘?-‘ “,;_

$25.945

$77.84

$ 7.69

$ 33.635-

$ 85.529
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$ 21 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 the 21 miili-+ lollars 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 present § 21 million spent on fertilizers
plus u total additional fertilizer input of 12,3 million dollars to coryect 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 prescntation shows my best estimate of how much and what plant nutrients
should 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 doliar 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 chows .why tte use of 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 by crop according to our revised fertilizer guide
sheeta 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 area 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. ’ :

Soi]l Samples Analyzed per Metric Ton and $ of Fertiiizer
Tonsumed in Northern Central America (196¢ plus 1968)

COUNTRY Soil Samples Metric Tons of Consumer METRIC TONS DCLLARS
Analyzed N+P,0s+K;C Cost T SANMILE SAMPLE™
‘ Consumed $ Million

Guatemala 15,034 37,000 - 7.70 1:2,5tons  1:$500

El Salvador 7,617 - 83,000  17.05 l:lltons  1:$2200
?I?'ridﬁravs_ | 3,604 ' 33 ,ooo o 6.30 ' 119 ‘ton:sv 1:$1750
Nicaragua 9,773 . 51500, - 10.75 - 1:5.3 tons- 1:$1100
" REGION 36',56';2';3'?'\ 204,500  41.80 - - 1:5.7tons  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 'g all thg
more surprising considering that El Salvador and Nicaragua are the only countries
in the region whose soil testing laboratories do not charge for soil fertility analysvs.

THE NUMBER C.” SOIL SAMPLES ANALYZED since initiation of International
Soil Testing Froject activities in Northern Central America is given in Table 11.
Comparing 1968 with 1967, every country except Honduras showed an increase in
the number of farmers goil sainples analyzed. Comments on the situation are
made in the section on Honduras. '
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, TA‘BLE,'u. “.Number. of Soil Samples Tested Since Initiation of International Soil Testing Project Activities in Northern
el - Central America. ‘ -

YEAR: ; - GUATEMALA ! EL SALVADOR HCONDURAS NiCARAGUA REGION
" 7 :Number % % iNumber % % |Number % % |Number % % |Number % /2
i of  Change Changei of Change Change of  Change Change; of Change Change] of Change Change| °
. Sangles from - from iSam;ies from from {Samples from from ;Sanples from from jSamples from from

. last yr. 196'4 last yr, 1964 | last yr. 1964 last yr. 1964 last yr. 1964
| 1968 :8231 219  426% | 4529 21%  166% S16 - 1% 785% is122 10% 435% [20998 16%  359%
: 1967 : 6803 - ;éa 334 :3559 8 109 3159 89 797 |4651 295 386 18172 114 297

1966 E l2361 _'35' 51 3300 76 94 lees 6. 374 |1 -12 23 |ss06 300 86
: 1965 1753 12 12 hes 10 10 [1572 337 . 347 (1330 39 39 lesss w4
1934 " | :"fiégsr TR 1703 352 957 4578
]

Note: Cn July 1, 1966, most Central American Soil Fertility Analyses laboratories initiated new control methods using North
Carolina soil extracting solutions and modern multiple analyses equipment designed and built under International Soil Testing
Froject 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 Soils. In addition, I presented four papers and wae co-author on
four more: "Fertilizers: First Appioximation 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 Sociesty 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-287. This is direct evidence tht 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 evaluation and proper fertilizer use,
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"GUATEMALA o
' RESEARCH

1. Fertilizer Need Corr'elatinn studies:

Ing. Jorge Gonzalez, Head of the Guatemalan Program,reports
of1 8oil test - greenhouse correlation studies that: L

A. 15 soil series (4 reps each) are being studied for phosphorous soil test correla-
tion; thege should be harvested within the next month, Sunflower is the plant being
used in these studies, , S o

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 fromn 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, :

-II. Rhogvborous Eixation:_ ~
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 P;0; per acre) had been added. '

I believe 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 so0il passing the critical level of 19 ppm P. (150 ppm P x
20% efficiency = 30 ppm cffective 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.

It appears that the critical levels for K for those soils derivéd
from volcanic materials lie somewhere between 78 and 125 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 KsC. 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 freauently 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 50 ppm K; a larger group in the range from 100 to 125 ppm K

and a third group that has +200 ppm K.

IIV. Impact Soil Testing Programs for Fertilizer Neced Evaluation:

Soil sample analyses for N, P, K, Ca+Mg,. Al and pH have been
completed for the more than 1,000 farmers soil samples collected over a 400,000
"hectare area of the Guatcmalan uplands during the Impact Soil Sampling drive to
gather fertilizer-nced information to increase food crop production. One composite
sample was collected for every 10C hectares in the state of Quezaltenango and cne
composite sample was callected for every 1000 hectares in the states of San Marcos, .-
Huehuetenango, Solola, Totonicapan, El Quiche and Chimaltenango, The total area
sampled contains 33,5% of the arable land of Guatemala, It is also the most densely .. .
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-populated. The population, mostly pure Mayan indian, varies in density from

80'to .100 people per square kilometer,..Over $500,000 dollars is invested in - oo
-fertilizer there but yields on the average are very low. Basic food crops adapted

.to a-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 Fxtension 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 Ceénter (CNA), Ministry of Agriculture,

El Salrador 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-P,Os-K;O 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

g:e fo;'m bzeing used is presented for one of the most important soils of the region .

TABLE 12, Example of Calculation Form Used in Preparing the Report on
I ' 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.

- QUETZALTENANGC (~e) soil series.

Area covered by soil series: 21,987 manzanas (1.6 acres),
We estimate that approximately 21,987 manzanas or 100 % of the Soil
Series area is cultivated, 377 soil samples from the cultivated area have .

been analyzed by.the National Soil Fertility Program Laboratory during the years

1966 through 1968. The summsdry of these results and our estimate of the total amouats
of N, P;0s and K;C 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-P:05-K:0 % Samples weighted Ratio

Phosphorous Potash Ratio in each _

(P) (K) Needed Category P20¢ K.C
Deficient Deficient  2-4-4 1.9 , 008 - 0.08
Deﬁcient ,Adequate 2-4-1 71.3 . 2.85 | N 0.;7‘-'1‘ o

WEIGHTED NEED FATIC R-F;C; - RCr T = 50 =0.53

Quintales (cwt) per manzana (1:6 acres) N suggested for yield goal of 100 cwt corn

‘per manzana = 180 lbs ; for yi-ld goal of 60 cwt wheat per manzana = 105 lbs N.. -

‘Total i?x;nount'of plant nutrients needed to adequately fertilize the entire cultivated
area if in: - o _- ’
BERE : Nitrogen (N) .. Phcsphorous (P;Qs) ., Potash (K;C)

", CORN - 39,580cwt(1980tons) 63, 330cwt(3166tons) 20, 980cwt (104%tons)

. WHEAT - -~ 23,090cwt(1155tons) 36, 940cwt(1847tons) 12,240cwt { 612tons) ' -
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The report on fertilizer needs in each 'soi‘l’-"j"s’:eij,i/evs““:l‘s accompaniedbythefollowing
“explanatory material (Table 13), IEEBEINETS ROEFSATIRS IRERE

’FEI:E T3, Explanatory Material to Accompany 3ol :Ser!és;ﬁepprfs.gn'F'erE_'m, z_ez‘; -

eds 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 mong these are adeouate plant population (28,000 plants per manzana for corn)

and pest control. Tie total quantities of Nitrogen (N), Phosphorous (P;Cs) and
Potash (K;C) 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, i :

2. 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 festilizers 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 phntm;time.
“ The other half should be applied following planting tie but before flowering.

4, In the case of severe Phosphorous deficiencies, we recommend applying
: ‘phosphdrdus in bands. It may also be economical to broadcast about half of
theP,0; and plow or hoe it in before planting time.

- 5, Inthe cage of Potash deficiencies, we recommend broadcast application,
In order to avoid salt damages, the quantity of N + K;C 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 KC1, K;SO4, or
(K, MzJ2(SC,)s to correct severe potash deficiencies, In these cases, the
Potash and Phosphorous should be mixed together ,:bioadcast and then plowed

~or hoed in bolure paulin 5 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. : C

~ Other fé‘étog‘s_ should also be considered. .Among these are:

1, Management ability of the farmer. This can decide the total quantities-
"of fertilizer which he should use but should not affect the ratio of plant
nutrients employed. T S

-2, 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 arens, more than half of the farmers are using fertilizers -- but
. most of them are obvicusly using them incorrectly, - g S
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' TABLE 14. Principal Crops of Guatemala, 1967 and 1968, Average Yielda and
o : Values, ExtensionPlanted andPercent Fertilized, 4

CROP : YIEEDS lcwi per acre) KREK FLANTED (acres) anH
s and VALUE ($ per cwt) % CF AREA FERTILIZED -
CEﬁE_ALS s f. ~ 1,939,500 acres 45% fertilized
Hice . 16 cwt $4.00 cwt 33,500 20,
Corn 9 3,00 1,720,000 45
. Altiplain. 9 1,310,000 55
Pacific Coast
Ist Planting 11 230,000 25
2nd Planting 7 : (60,000) 0
North 4 180,000 0
Wheat 7 5,85 111,000 80
LEGUMES ' 286,500 10
Beans, dry 6 10.00 263,000 10
HORTICULTURAL 52,000 85
_Potato 35.5 5,00 9,500 85
TEXTILE 226,000 65
Cotton ' ,
lint 7. 20.00 221, 000 75
cottonseed 11.5 2,00 ]
OIL CROPS ' 50,000 5
Seeam‘e 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 o 9.5 cwt 15,50 cwt 5,000 5

“Tobacco, native 9.5 15,00 8,500 80

What kind of yields and profits can be obtained in some of these areas? Practical
commercial results (Table 16 A & B) obtained by farmers participating in the
National Soil Fertility Evaluation Frogram shcw what can be done to increase farm
profits and production in Guatemala. Many of the farmers producing these yields
are illiterate campesinos. The breakdown of this data for temperate region corn
ang wgeat and tropical region corn and cotton is presented in Tables 16, 17, 18
and 1
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j,f:, ABLE ISA . Effee:t’s" ofFollowing bifferent Syetems for Fertilizer Use mGuatemalt

' CRCP, AVERAGE *YIELDS (Bu per Acre) and NET PROFIT (§ per Acre),

" PRODUCTION (Bu - COMMERCIAL PRODUCTION
per Acre) and AREA = General Fertilizer Fertilized According o
PLANTED . .'»Unfert'ilized Practice Soil Testing Project
o (No Soil "‘Analysis) Recommendations
Corn, highlands 9 to iz Bu per Ac. 15 to 20 Bu per Ac. 80 to 100 Bu per Ac.
(15 Bu per Ac,) - $16 to $21 $l6 to $25 $112 to $161
1,310,000 acres . A ,
Corn, tropical . 8 to 20 Bu per Ac. 25 to 40 Bu per Ac. 75 to 100 Bu per Ac.
" Pacific coast = , S
(18 Bu per Ac.) . $u to $36 . ,-, $14 to +$55 S s7z to;$l64
.. 231,000 acres L DT
'ARice (26 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 $l68
\Wheat {12 Bu per Ac, ) 4 to 8 Bu per Ac. 12 to 16 Bu per Ac. 48 to 61 Bu per Ac,
: 111 000 acres - - $14 to $29° $23 to $38 $l33 to $185
_,___’,-Potato, irish 40 Bu per Ac. i 59 Bu per Ac, 450 to 600 Bu per Ac,
(59 Bu per Ac.) . . ‘ '

9 500 acres

_‘TABLE 15B, . Summary of Effects of Followmg Dxfferent Systems for Fertﬂizer 1Jse
: . ©oiin Corn, Rice, heat and Potatoes in G.mtemala.

PRACTICE FOLLCWED

Use of General, USE OF FERTICL.ER ACCORDING TG —
L s Fertilizer Practice PROJECT RECOMMENDA TIONS
- EFFECT UPON' ; Compared with Using"€ompared with Compared with Using
y e oo o0 . Noo Fertilizer Using No Fertilizer General Practice
';: 0.25 to 5 - fold 3 to 15 - fold 1.5 to 10 - fold -
"-,:, increase - - - ' increase " increase
'. $so loss to $ 46 $3s to $157 $ 15 to $178

gam PR greater _greater’
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'TABLE 16 Evaluation of the Economic Value of Dxfferent Systems of Fertilization
Used in the Production of Corn in the Guatemalan Altiplain (1,310,000 -

~acreg’ planted, 55% fertilized).

UNFERTILIZED GENERAL FERTILIZED
. PRACTICE - ACCORDING TO
, SOIL TEST
Yields ‘(cv}t;per acre) 5.5t0 7 9 to 12 . 48 to 60

Grossvaiﬁe at $3.00 cwt  $16.50 to $21,00 $27.00 to $36.00 $144 to $180
'Fertilizer Use and Cost .

N - P0s -~ K;C

0 -0 - ]
54 ~-54 - 0 : : - . $10.80

*NPK test

91 - 127 - 36 DDA ] 28,90
110 - 110 - 54 DMA . 29,45
97 -42 -42 DAA 17.15
Cost of Soil Test ' $ 0,25
Seed ) $ 2,0

NET PROFIT PER ACRE $16.50 to $21,00 $16.20 to $25.20 $112.30 to $160,60

Range in Farmers Net Return
per ¥ertilizer Dollar for
Profits (Losses) He Produces

Above Those of Farmers Not '
Using Fertilizers ($0.44) to $0.81 $3,10to $8,40

FARMERS LOSS PER ACRE
A, If He Uses No Fertilizer $91 30 to$144 10 -

B, If He Uses Fertilizer But
NOT on the Basis of Soil .
Test Recommendations : . $87.10 to $144.40
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[};TABLE 17. Evaluat!on of the Economic Vilue of Different Systems of Fertilization‘
S Used in'the Production of Wheat in the Guatemalan Altlplain (111,000 -
‘acres planted 80% fertilized). :

UNFERTILIZED GENERAL - FERTILIZED
~ PRACTICE  ACCORDING TO
, SOIL TEST

Yields (ewt per acre)  2.5t05.0 . 7t09%5 29t0 36.5
' Gross Value at $5. 85cwt $14 60 to $z9 zs $41 00 to $55. 60 $169.60 to $213.50
Fertilizer Use and Cost SR

N - P;05 K;O T T

0= 0 B | B

73 - 48 - 0 _ e T 817,75

©110°=163. - 54 DDA : S o $36.40
110 =108 - 54 DMA , : _ - $29.45
110 = 51 =51 DAA e AR $28.10
-~Cost of Soil Test ' , _ o $ 0.25

NET PROFIT PER ACRE  $14.60 to $29.25,§23.25 to $37.85'$132, 95 to $185.15

Range in Farmers Net Rzturn
per Fertilizer Dollar for
Profits (Losses) He Produces

Above Those of Farmers Not E R ,
Using Fertilizers ~---==-=e=== . ($0,.34) to $1.31 $2,85t0 $6 .77 .

FARMERS LCSS PER ACRE
A, If He Uses No Fertihzer $103 70 to $l70 55

B. If He Uses Fertilizer But )
NOT on the Basis of Soil S , ‘
* Test Recommendations - - .$95.10to $161,90

-
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TABLE 18. .»"»E'\'r.aAluavti’on 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 ACCCRDING TC
, SCIL TEST
) ‘Yié'lds (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 =P05 - K0 -
0 -0"= 0

36 =36 -36o0r : . $10, 90
54 ~54 - 0 : : $10.80
NPK tast
7 -58 - 0 DDA , $15.10
75 ~58 - 0 DMA : $15.10
79 -24 - 0 DAA . $11,75
Medrnnization and Cthers $ 0 to $4.20 $4,20 to $48.00 $4.20 to $48.25

NET PRCFIT PER ACRE $10.80 to $36.00 $13,90) to $57.00 $71,90 to $164 00

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 $2,38to $13,03

FARMERS LOSS PER ACRE
A. If He Uses No Fertilizer $35.90 to $153,20

B, If He -Uses Fertilizer But
NOT on the Basis of Soil
Test Rrcommendations $14,90 to $177.90
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- TABLE 19. Evaluation of the Economic 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(loo%) 3t 9 - 18to24 R 30
Lint (35%) SR 1 to 3 . 6t085 10,5
| Cottonseed (56%) o 'z‘ to'5 10 to 13 " 17
*Base Used - i ST - -;. S T
Seed Cotton at $7 Ocht "6 R | : . 30
Lintat $20.00cwt - . 2 T 10.5
Cottonseed at $z 00cwt 3, 5. R 17
;Gross Value $42 00 to $ 47 00 $l47 to: $174 ~ '$210 to $244
_.Fertilizer Use and Cost - _ .
‘ N Psos KO o ' 0 .
A g - | . $11.45
67 =103-12 - C T g22.10
o n NPK test R .
91 - 155 - 108 DDD . o S $32, 65
‘91 -144 - 36 DDM R . . $31.45
91 - 100.- ‘50 DMA - S . $27.95
91 - 36- 14 pAA - o $18.50.
'Mechanization and Others $99 oo ',~~$1z9 00 - $129.00

'NET PROFIT PER ACRE ($52 00 to $57 00) ($4 10) to $33 55 $48 35 to $96.50

Range in Farmers Net Return R
per Fertilizer Dollar for

Profits (Losses) He Produces’
Above Those of Farmers Not ,
Using Fertilizer cecrcaccnas B

21710 §7.91. 43,0710 $8.30

FARMERS LOSS FER \CRE -
A, If He Uses Mo Fertilizer $100 35 to $153 50

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

Test Recommendztions - 14 80to$100.60 g
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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
Guatemala 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

VI. Soil Fertility Evaluation;:

—r——x—

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 capabjlities 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 70% needed corrective
applications of potash. Comrmercially produced yields of rice from this area, using
the recommended fertilizer practices plus good seed and psst 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 Fhysical Capacity for 13,244
samples 2nalyzed from 1 July 1966 to 1 July 1968 (prepared by J,L, Walker &J,A.,
Gonzalez); ..

2, Summary for entire country (1 July 1966 to 1 July 1968) by physical capacity
(soil depth, slope, drainage, limits to roct penetration) (prepared by Walker,
Gonzalez and K. J. Daley, Feace Corps volunteer working with the program);

3. Summary of soil test results by physiographic area and soil agricultural
capacity for 13,24t farmers samples analyzed from 1 July 1966 to 1 July 1968
(prepared by Walker, Gonzalez and Daley).

Work is nearing completion «an 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 rainfall area. When completed, these summaries will contain all

~of the soil test data to the end of 1968.



'-iiAB"LE',z,o _Fertilizer Guide Sheet for CORN and SCRGHUM National Soil
R Fertihty Program DGIEA-MAG, Guatemala

: ~;Prepared by. Gonzalez, Walker, Plant
. Date’ -\ 29 I 69 Review Before: 29170,

R Sy

¢ Element.- " “p O T A 8 S 1 T - M (K)-- LA »NCTES-»V‘
ek : : : Suggesuons are in lbs
e - : of N-P,Cs-K;C per acre.-
Ly No= 1:,(:_., - K;C to applywhenSoil , : :
EREY “,‘rest Value is: ‘ ‘ ' : Suggested rates are for
R _ A : ‘ : yield goal of 100 bu per -f'
e [ DEFICIENT MEDIUM ADFCUATE s acre. - o
A total: 110-110-1107 Y10 - 110 -772 110 - TI0 =36 ‘—'
S 3o F oo BT U =38 =38 C‘U"‘J‘B"‘-U“ C 0 -3 -0 ":BC= Broadcast and '
et 2. H  :DEFICIENT |AP 36 - 72 - 72‘ AP36 - 72 - 721 AP 36 - 72 - 36: plow in before -
ALY G SD1* 50-0-0 SD1* 50-0-0 ESDI* 50-0-0 : planting.
A - R SD2%% 24-0-0 'SD2%%* 24-0-0 i{SD2%%* 24-0-0 : RN
- : P v AP = Apply at plautmg,
EUHL e total: TIL-72-T10 | TI0 -7Z=7Z — [T 110 =72 =736 : 5 cm. below and 5 cm,
“r G s BC 0 =0 -73% - T : to side of seed. -
"R - :MEDIUM |AP 36 - 72 - 72! AF 36-72-72  |aF 36 - 72 - 36 :
Gy SD1*%50 -0 -0 SD1* 50 -0 - 0 SD1* 50 -0 - 0 ! SD = Side dressing. = .
il ) S SD2%%24 -0 -0~ SD2%%24 -0 -0 'SDZ** 24-0-0 : SD1%730 days following -
8 1 : planting (for corn, when
S e Total, 110-36=-110 | 110 - 36 = 72 <110 - 36 =36 : plant has'8 leaves). -
T ‘B‘C"O‘:‘O'“?'S'O——%C— 0 -0 -"36 _ : SD2** ghortly before
(1) : ADETUATE |aP 39-39-60 (AP 36-36-36 AP 36 - 36 - 36 : flowering.
T SD1#% 46 -0 -0 SD1*50 -0 -0 SD1%50 ~0 -0 :
ot s SD2** 25 ~0 -0 SD2**24 -0 -0 SD2**24-0-0 :




TABLE Zl _Fertilizer. Guxde Sheet for WHEAT and DRYLAND RICE National Soil Fertlhty Program DGIE!-\ -MAg. Guatemala'v

Prepared by- Gonzalez Walker. ‘Flant
Date- 291 69 Review Before: 29.170.

;'E‘lement' P € T A& § § 1 U M (K)

2
p)
-
=
[/, ]

‘Suggestions are in pounds of _':
N - P05 - K;C peracre..i'.]:‘__w‘_~ o

N - P,Og - K;C to apply when Soil
Test Value is:

" DEFICIENT : MEDIUM . ADEQUATE

: _ Suggested rates are for a y1e1d goal
e Fotal: 66-118-125 %6 132 =75 ] . 66 - 132 =38 i "7 of 60 bu per acre
T MBCT U -85 -75 BC U =-57-01BCU0 -57-70":
: . . : BC = Broadcast and plow m before
B DEFICIENT AF 32-32-50 AP 38-75-75 AP 38-75-38 planting ‘
c SD#34-0-0  lsp*34-0-0 SD*34-0-0 . AP = Applyat planting
R 66 - 75 - 1Z5° 56 - (5 - 15 T766 = (5 - 38"
P iBC 0= 35=03 - ) . ' : SD* =Side dressing or: top dressing
soH e 1 ‘ : -30 to 45 days after planting., L
: <O MEDIUM AP 40 - 40 - 62 AP 38-75-175 AP 38-175 - 38 . -
R . :
0t SD* 26 -0 -0 SD*28-0 -0 SD#28 -0 -0 .
ERE | B Y O Y 56 = 48 ="75 56 = 38 =38
: 8 ¢  [BC0-0-63 :
:(P) : ADEQUATE AP 40 - 40 - 62 Ap48-48-75 (AP 38-38-38
. N s .. i .
S ED* 26 - 0 - 0 lspr18-0-0 |sprx28-0-0 ;.
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‘1_: '-_Ivnéta'lled soil crusher. 400 soﬂsampleshavebeencrushed

',.Tééhnicai Assistance T

. Lab analyzed 3800 farmers samples in first three months of 1969 and for the
last month has been anslyzing 120 samples per day.’ As predicted, secretarial
" help is now the big bottleneck. T R R SRR

Repaired and calibrated the flamephotometer and three colorimeters.

Ing. Gonzalez and his staff, Dr. Al Flant of the American 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 fhe mechanics of
. SofLFertility Evaluation during the two weeks in March when the Hondurans were
with us. We held numerous night-time and weekend sessions on running a soil
testing laboratory, repair and trouble~-shooting oa e!ectronic equipment; rapid
analyses of soils; interpretation of results; fertilizer recommendations; and,
greenhouse correlation studies.

Prepared USAID Airgram on Coffee: P‘roductior_a 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 Frogram, 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 with 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,
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Seccxon de Suelos -~ Santa Tecla El Salvador,

SALVADORAN SOIL FERTILITY AND ANALYSES PROGRAM
 MINISTERIO DE AGRXCULTURA Y GANADERIA
DIRECCION GENERAL DE INVESTIGACION Y EXTENSION AGRICOLA ,.

'a_‘RESULTS OF ANALYSES FOR PHOSPHOROUS (P) AND POTASH (K) FOR 1968 v
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Research,

.Ing, Salvador Molina, He

“dor, reports. that: -

"1, 'Soil Test - greenhouse ‘éorre'l_a‘ﬁvbn"st'ddiés'.'qu'?'fhe latest: groupot édi‘ls;kstﬁd'{é‘di" :
-gave excellent statistical correlations for phusphorous response at a critical level
:g::culated tobe 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 fixation_
studies were made. These soils, like similar soils in Guatemala, have pH's be~
‘tween 5.5 and 7.0, fix as much as 800 Kg. ¥ per Hectare and have very high ex-
tractable Ca contents. Cnly three samples analyzed during 1968 had exchangeable -
Al contents greater than 0.5 me, per 100 g. soil. S '

3. Soil sample analyses have been completed for the Impact Program on the (bast-
al Plain of El Salvador. # publication of the data is being assembled by Ing, Mi-
guel Menendez of the University of San Salvador, Ing. Salvador Molina and myself,
This publication will contain recommendations for fertilizer use and ohservations
on 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 1421
samples analyzer 697 were adequate in both P and K but 31% needed the applica=
tion of P to correct deficiencies of this nutrient, One percent needed corrective
applications of both P and K. Soil test results gave excellent correlations with
soil 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 non-
active porosity caused by the iarge amount of pumice in these soils. In spite of

the low bulk density of these zones, they are quite compact enough tS block root :
penetration below the upper 6 to 10 inches of the soil, Frobably, a simple density
probe would prove the most useful means of determining compaction that could
impede root penetration in these areas, Bulk density figures by themselves do not
tell you anything except that the guideline of + 1,7 Db that we use in the U.S. can't
be applied here, .

4, Ing. Molina and his staff have prepared the 1968 soil test summary by physiog-
raphic regions of El Salvador (Table 22). A large number of samples resulting
adequate in both F and K is the result of nearly two and a half more farmers sam-
Ples 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, o

5. Ing. Salvador Molina and his staff have prepared a good illustrated bulletin on

.~ the Soil Testing Laboratory. The publication contains pictures of the multiple

' -analyses equipment rlus graphs and tables showing the origin of the farmers sam-~ . ‘
- ples analyzed during 1967 accor ding to crganization sending in the sample and crop |
- for which fertilizer recommendations were desired, : o

I, Technical Assistance.

- The new soil crusher was installed and in operation three hours after my arrival,
“When I returned from Honduras [ heard that 600 soil samples had been prepared
*. in one day using the new equipment. T .

The 8alvadoran Program has provided educational materials in the forwm of farm
~models showing how to take soil samples for the Programs of Guatemala, Hondu~
ras and Nicaragua. These models have proven very useiul in the training sessions -
that I have given in each of these countries, C Lo
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" Work is underway on a great soil group map for the Republic Soﬂ feffﬂity '
.“-evaluation results will be keyed to this map. : S

The Soil Fertility Evaluation Laboratory has analyzed more than 4300 farmers

- 80il 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 spite of the very highly complimentary remarks concerning the Salvadoran Pro-
‘gram by Ing, Fernando Robles, FERTICA fertilizer company agronomist, Iam

. concerned over the possible problems that can easily arise in the Salvadoran
Program i§ more secrétarila help to work directly with the program is not .
_provided, Two hundred samples analyzed each doy represent half that many
Jetters, "8 has been amply proven in Guatemala, onc secretary cannct possibly
prepare this many letters a2 day and at the same time distribute soil sample carton
and informaticn sheets, receive the general public, answer phone calls and take
care of requisitions and report forms.

"HONDURAS
 1,° ARjebséarch.

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, including the Departments of Olancho, Gracias a Dios, Cor-
tez, Santa Barbara, Yoro, Atlantida 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 Fegion, comprising the Departments of
Santa Barbara, Copan, 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 deficient 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, 1293 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,Cs~
K;O 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 ratlo; 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 2~1-+4 ratic. Soil Samples falling in this last 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 anpd K levels, : ' :
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II.Technical Assistance.

'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 Honauran Program,
Ing. Castellanos can communicate directly with my office using STRATCOM facili- '
ties, Mocst problems will probably be solvable in this manner though I anticipate

that much more attention will be necesgsary until such time as sufficient trained
personnel sre 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
insteiad of allowing three years to pass since lasi sending technicians to these training
sessions.

II. General Comments,

Comparing 1968 with 1967 (Tablé 11), every country except Honddres 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 contributzd to the poor 1968 showing of the Honduran Soil Fertility Program.

This proves onte 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 8oil Fertility Evaluation Programs
is well established. Enough evidence is available from Hoaduras 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, nutrient deficicncies 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 cof 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 samples he sends into the laboratory and the fer-
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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-
quest 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 cf insuring that the program would not lack well-
trained and experienced technicians to keep it running smoocthly, the MRN has sent
no one for three years to the training seminars on Scil Fertility Evaluation given
each summer by the International Scil Fertility Project?

NICARAGUA
1. Researc h.

Ing. Ramiro Montes, Head cf 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 ranged from 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. 41.7% of the samples were deficient in both
phosphorous and potash; 41.7% were high in phosphorous and deficient in potash

and 16,6% were adequate in both clements. No samples were found that were low in
P and high in K. The summary for the department (334 samples) showed 63.1%
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 conferences 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 scil fertility evaluation program. Ing. Luis
Osorio, the Director of the Agricultural Consultation and Training Service of the
Ministry of Agriculture, and his very able assistant, Ing. Claudio Perez, dida
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 cf 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 and 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
night conferences given for the extension service personnel, We had a highly
enlightening exchange of ideas and impressions 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 cut and solve any bottlenecks that might develop

in maintaining rapid and accurate soil fertility evaluation analyses services,

Ing. Claudio Pérez seems to have the logistical problem of getting the soil samples
into the lab well under control. He has worked out with Ing. Roberto Rodr{guez,
Ing, Silvio Baez, and Ing. Ronald Zelaya of the National Bank of Nicaragua a system
whereby soil samples are concentrated in regional centers (either National Bank of
Nicaragua or Extension Service centers). A vehicle from Ing. Perez'organization
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, Ialso 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 eqipment. < :
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o RESULTADOS DE ANALISIS DE SUSL2S 1967/68 - (9,773 MIESTRAS)
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PROMEDIO BRUTO DEL RENDIMIENTO AGRICOLA = -
(Averege Crop Production and kverage; -

Y .

%010 POR UNIDAD POR MAYCR EN GUATEMALA, CENTROAMERICA -

R Wholesale Price Data for Guatémala, Central Amerj.ca) .

1968
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INTRODUGTION

Thig table is a first appraximation in gathering data on general crop prodnptimménd-valuas' in Quatemala. .

%t ‘was proparcd for usc oxporimentally in a systom for making fortilizor recommondations according to three
actorss ' - o

l. Correction of plant nutrient doficiencies shown by soil tost results;
2. Value of the crop to be produced, and;
3. How wall the farmer managesj that 1s, does his past performance suggest
he will be below, at, or woll above average production levels for the
crop he plans growing. - e
As Catcx has demonstrated, edequatc considoration of tho last two factors plus costs of fortilizers can
guide us on how much a farmer can cconomically safely invest to correct plant nutrient deficicnciss. The

soil test results and the crop needs can then guide our recommendations on how to distribute the fertilizer
investment, . : .

An ¢ttempt has becn made to 1ist the common names for each crop in both english and spanish and a short dee -
seription has been attempted for crops that are uncommon or unknown in the mainland United States. Were my
foresight as clear as my hindsight, I would have Placed the word Yaverage" in the colum titled "wholesale
price" because for many crops (tomatoes are a §ood example) the price rangs may fluctuate reatly around
the average., My spenish and english speaking friends will realize, I hope, that I am ncither language ex-~
pert, botanist, nor agricultural econémists I am, however, responsible for any errors or omission of facts
in the data attached. Your eriticisms and suggestions for modificatinons are welcomg.

#Cate, R. B., ISTP/NCSU/AID csd-287, personal communication.,
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(Avera:’e Crop Prodnction and Price ‘Date for Guatemala, Central Américe, 1968)
- Dre J'ames Toe Walker, Intemational Soil !I:est:l.ng Project, N.C, State Un:l.v./AI.‘D-csd 287
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_ — Rendimiento Bruto Promedio Valor Bruto For
Cultivo (Crop) =~ = Nombre Boté.nico (Average Production) Precio por Hayor Unidad  (Crop Wholesale Value per)
Nombres Cormmes = -~ . (Botanical Neme) - _Mz(1.6 acres) Ha(2,2 acres) (Wholesale Price) (Unit) Manzena(Mz) Hectare(Ha)

- I, Puentes para Niztriddqﬁtm;ana‘(l’ood Crops):. ' (33,1;)

A, Granos y Vegetales (Grains and Vegetebles): . ,

" Acelga (owiss cherd) °  Beta vulgaris 85 aq 123 qq Q. 3400 . Qu 255,00 Q. 36900
Ajo (gariic) . = Allium sativim 68 - 98 15,00 - +1020,00 - 1470.00
Alcachofa (artichoke) - - Cynara Scolymus 20 29 20,00 . ~ 400.00° - 580.00
Apio (cclery) o . ' Apium graveolens V. dulce 71 - 103 .9.00 o : ’*639,00 © g27.00
Arroz (rice, dxvlmm) . Oryza sative 26 37 . 400 108,00 148,00

~ Arveja, Guisante (green pea) Pisum sativum 10 14.5 6,00 : 60.oo " 87.00
fvena (oats) . Avena sativa 15.5 22 ~18.00 219400 ' 396400

- Ayote (cmok.-neclr squanh, axhaw) Cucurbita moschata 47 68 2,50 117,50 - ‘170,00
Berenjena .(egg plant) Solanum melongena 65 68 3400, ’ 195,60 - 282,00
Berro (watercress) . Hasturtium officinale ve - | e r-ii e

aquaticum; Roripa Nastur- : ] o L s

. » : © tium-aquaticum 38 55 . 12,00 456.00 - 660.00v
Bledo (ama.ranthna, p:lgweed) Amarenthus sp, 80 116 20,00 1600,00' - 2320,00};

. Brécoli (bmccoli) Brassica oleracea v. ita=- o -

lica 52 5 8.00 ' '416."»9‘0 o 600,00;_,

»Camote; batasa: (sweet ‘potato) Ipamoee batatas 23 33 6400 138,00 193.00

Cebada (barley) R Hordeum vulgare 4 6 15,00 : 60.oc e 9o.og

_/ Pere usarse con la tabla "Gufa prra hacer reconendaciones para Fertilizantes segén Genancia Esperada ¥ Resultado de AnAli sis de l!uestra cs
de Suclo", J.L. Walker, 1968, IR R T
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Guatensla~Promedio Bruto del Rendimiento Agricola (Contd.)
- Jolte \'!a.'!.kcr - IS']E‘/HCSU/AD

Rondimiento Bruto Promedio ~ Valor Pruto Tor

Cultivo (Crop) ‘ Hombre Boténico (Average Production) Precio por Mcyor Unidad (Crop Wholesale Velue per)
lioaobrez Cormmnes (Botanicel Hemel Hz§1.6 ecres) Ha§2.2 acres[ (Wholesole Pricez !Unit) Manzanagnzl Hectare QHa;‘

qq .
Cetolln (onion) Allium Cepa 125 S 1 X Q. 4400 (cwt) Q. 500.00 Q. 724.00
Conteno.‘rye) Secale cereale 6 8.5 —
Chilaczyote (m~lobargourd. Squash . :
s oppeers like wmtermelon . .
with white stripes) Cucurbitn ficifolia 43 62 1,00 43,00 62400
Chile chamborote (redpepper, ta~— R
besco) Capsicum frutescens 4,5 6.5 160,00 720.00 ~ 1040.90.
Chile chiltepe (round hot pepper, p o
pea~size) T Ce frutescens v. baccatum 23 33 30400 690,00 990400 -
Chile chocolate (dark browm, dry . T o
cnd hot) ' Ce anmmum accuninatun .Be5 12,3 25.00 46Te505° ¢ 676,50
- Chile glicque (dry, red cnd hot) €, anmmm ver, longun 40 58 5400 -3000,00 4350.00
Chile jeiba . "Ce BPe .40 58 “T5e00 3000,00 - 4350400 -
Chile Jalepefio (green, hot; for . .
Jalapefics) C. pubescens 30 43.5 30400 900,00 1305400
Chile pzsa (for tomnles) Ce anmmum v, grossun 15 2,7 120,00 1800,00 2604".6075-_..}
Chile pimiento (verde)(bell or . o
sweet pepper) Co enmam 80 ns 7Te00 560400 . 805,00
Col de Brusclas (brusselg spreatc) Brassica olerscea ve ge= 40 : 5745 10,00 400,00 - 57500
raifera i
Coliflor (cauliflower) - - Brassica olerscenve botrytis 250 362,5 2,00 500400 725,00
"Colinsbo (kohlrabi) B. repo; B, ceulorspa 8 11.6 8400 64400 © 92,00
Ejote (beans, green or string) Pheseolus vulgaris 5 Teb 4,00 20,00 39'50
Elote (sweet cob corn) Zea nays 40 57.5 8.00 320,00 460,00

Espincea (spinich) Spinacia olerccea g5 138 2,00 190,00 ‘ v‘275:59077- 7

Frijol (dry, pinto, bleck, kidney e
bcmp) A Phascolus vulgoris 10 14.5 10,00 100,00 ... 145400 .-



Guatenala~Pronedio Bruto del Rend:lniento Agricole (Conta,)
deL. Walker - ISTP/HCSU/AD

— Rendimiento Bruto Pronsdio W

(Aversge Production) Precio por Hayor Unidml (Crop Wnolesale Value per
1z(1,6 acres) Ha(2.2 acres) (Wholesale Price) (Unit) Monzana(Mz) Hectare ‘Ha;
qQa

Garbanzo (grem, gaerbonzo, chiclkpez) Cicer arietimmn 5 qqe 7 qq. Q. J.8.oo (cwt) Qe 90,00 Q. 126,00

" Hombre Botén:leo

Cultivo (Crop)
(Botanical Heme)

Hoabres Corunes

Gllicoy (~2corn squesh(segu..nted Sdn)

puipkin, buch sguash) Cucurbita pepo 38 55 3400 104,00 - 165.00
Glisquil (chayote; vegetabto pecr; ) , o ;
chuchu; chriztophine; nirliton) Scchium edule - 80 116 1,50 120,00 : 7174;00, ;
Heba (curopean broad bean) Vicia faba 5 7 12,00 60400 84406
Ichintel (glisquil root) Sechiun odule 6 9 13.00. "'78.-'06' ‘ ~117.oo :
Izote, Flor de {yucec flower) Yucca elephantipgs N 30 43.5 " 6400 180.69' , 261.00
Lechuga (letiuce) Lectuce setive 150 217.5 2.50 375,00 5hh-00
Lenteja (lentils) . Lens escnleni':a - Te3 10,5 18,00 1380 - - *189.00
Maicillo o Sorgo (Sorghun) Sorghun vulgare 8.5 12 2,75 2300 33.00
Mciz (field corn) Zea mays - » 15 a " 3.00 45400 63406
Melanga (trro, dasheen; ymtir-' Colocasia antiquorum; C, Lo *»’A SR
tanier) esculentn; xanthosona sa~ » o
: gitfifoliun 150 210 3e00 o 450.00 © . 630400
Mani, cacahizte (peamits) Arachis hypogeea 19 27 10,007 . 160.00 270000
Miltonate (husk tomato, ground- Physelis pubescens 60 87 “3,00° : ‘,’"\"5’_1m.°° R 261,00 -
wabo {turnip) =~ cherry) Bressica canpestris 85 123 2.50 o . "'-,.7212.50' I «307;50; }
Ocre u clcre (okra) Hibiscus esculentus 25 35 10,00 : 25(,’.'¢,,,’ - 360400
Pacaya (flower of pacaya paln, Chenesedorea spe 17 24,6 22,00 374.00 ,'541.‘»
ear-corn shape) : T o
Papa o patata (white potato) Solamun tuberosun 59 85.5 5400 295.00 . f ;427-5,0,1?
Pepino (cucunber) Cucumis sativus 84 122 2,50 20,00 305.00
Perejil (parsicy) Petroselinum crispum; P, 50 70 10,00 500,00 - 700u

hortensa

-~ T00.00



Guatenala~Promedio Bruto del Rendimiento Agr{cola (conta)
Jelie Valker - IS@/NCSU/AID

~ Rendimiento Bruto Promeiio

-fruit of chewing-gum tree)

Cultivo (Crop) Nombre Boténico (Average Proanction)
Hombres Cormnes —__ (Botenical Nane) Mz(1.6 acres) Ha(2.2 acres Wholesale price) -
Perulero (gilicquil variety, small, Sechiun edule ver, 95 qq 138 gq Qe <6.35
white, snooth) :
Puerro (leek) Allium porrum 84 122 23400
Rébano (radish) Raphanus sativus 52.5 76 6.00
Rcmolacha (beet) Beta vulgaris 80 116 . 2400
Repollo o col (cabbage) Brassica oleracea v, capi- . : ’
tata - 250 362,5 L0

Tonate (tomato) Lycopersicon esculentun; g
) Solanum lycopersicum 108 156.6 3.50
Trigo (wheat) Triticun vulgare; T, aes-
Yuca (me.nioc, cassava) Manihot utilissima 156 226 3.00
Zenshoria (carrot) *Daucus: carota ' 184 267 3400
IB. Frutas (Pruits)
Acerola (acerola, Barbados cherry;
vitemin C production) Malpighia glabra 5 7 53400
Agliaccte, palta (avocado) Persea americans, P, gra-

, : tissina 353 512 8,00
Anona (blanca); chirimoya (bullocks Annona cherinola; A. squa-
»heaivb; custardapple; cherinoya; sweet mosa; A, reticulate 105 152 46,00
sop _ :
Banano (banana) Musa sapientun; M. caven-~
B dishii 92.4 134 2,50
Cainito (star-apple; both green md
. purple; cain:l.tog" - Chrysophyllum Cainito 30 43,5 46400
‘Ce:eza, copulin (&erry) Prunus Capuli, P, salicifolia 8,5 12 15.00
Chico o Chicc Zapote (sapodilia; Achras Zapota 15.5 22 41,70

- Valor Bruto Por

Erecio por Moyor Unidad  (Crop Wholesale Value per)

Unit Manganea(Mz Hectare(Ha
(c&%) Q' 5923.00 Qo 862.50

1932.00 2806.00

315.00 456.00
160.00 232,00
375400 54k.00
37800  548.00:
72400 - : 1(_')2;16‘;55.}
468.90 - 678400

552,00 ~ 801,00 °

205.00 38500

282400 4096400

4830.00 ' 69:_9._2’,.661"’;;_
’ 231000 .
1380400

64650 - o150



4 Guatenela-Pronedis Bruto. del Rendimiento Agﬁ.cola (contd.)
JeLe Walker - Ism/kcsu/m .

: ———— T Rendiniento Bruto Pmmedio T -, W
-Cultivo (Crop) ;- .. . Noobre .Boténico . ~ (Average Production) ' (L‘cop Wholesale Value per
Hoobres Comunes L L ‘f(BOtanic:’l Hane), o llz( .6 acrea! : Manzena(Mz) Heotare (Ha) -
Ciruela (spanich plum, red, sno.ll, ‘ ' o - _ ' R : - (ewt).
smooth skin) Pnnms donestica, P.g.. S . _ RS )
, ' salicina - . -..550 a9 " 72,502 Q. 8,00 © . Qe 400,00 Q. 580.00 -
"Coco (coconut) S - Cocos nucifera. ... - 3760 mezas - 5452 muezas 4.00/100 nul:s PRSIt 150o50- 218,00
Durazno; Pavias, Helocotdn (clingatone ¥ Rl , o - ) L o : S
! peach native) , Prunus Persica = .7 78qq ) 113 qq - J,Q,oo R L
Fresa (strewberry) o Frageria sppe o 720 : 29 R 20400 - L
. Granada (pomegranate) e Punice gramatum - 17 v 24,6 S .;15.‘95:";}_:7.‘ "
. Gronadilla (passion fnxit) : Pasgsiflora Iigularis;?".'f AL L IR R e o
- quadrangularis R 43 ; T .82 . = _;];,_8_’;»09‘ Vf" SN
Gtmnnba, Guanébena (aoursop) - Annona’ mu‘:l.cata S X I R 45400 o
Higo, higuercs (fig) . = Ficus Carica. o ce 10 L - 385 110400
Injerto, ingerto, zapote verde o - ' ' SRCH MRS
tingerto zapuyul; green sa- , N ;
pote, smooth green skin, red-ore.nge _ : T ‘ R
flesh) oo Calocarpum vir:l.de T }38 - 200
Jocote, Jobo (Spg.nish plum, yellow : , T o
boubin - Spondiaa mamb:!n, S. Iutec 160, - o ’23? .
" Jocote coronc (Spmish plun, rcdhnnbin, o o i
- rough red skin)- . Spondics purpurea S 10 © 4.5
Line (line, sweet) ' - Citrus nedica: ].:Inetta 42 SRR > D
I.:lm6n (line, sour) T "Ce nedica ac:l.da. 0. m:lmn- A ’ LT L
' R tiifolie . .90 230650
' Tdndn Resl (Juice 11me) " C. medien; C, 1inon - B & [ &
A‘55 .
50

- Meney .(zapote nemey, mmee apple) ‘Mermea @eﬁ" N :
umam-im (tangeme; nmdurine) -Citrus reticulata - e
Hango (nango) . Hengifer indies B ams



Guatemlo»?ranedio Bruto acl Rendjnie.nto Agr.(coln (COntd.)
JelLe Wolker = ISTP/NCSU/AD) - :

Tenridento Fruto Promedo — Valor Bruto por

. Cultivo (Crop) : Wombre Botdnico = (Aversge Production) Precio por Mayor Unided (Crop Wholesale Velue per)
' -Honbres Cormnes (Botanical Nene) -Mz.(1.6 cores Ba(2.5 acres){Wholesale Price Unit ¥onzone(Mz) Hectere(Ho
Menzono (t‘pple) o Pyrus malus, Mlus syl- ) : Q. o
: ' vestris 150 aq 217.548a Q¢ . 10.00 (cwt) Q. 1500,00 Qe 2175.00
Menzonille (cr'-b-apple) Crataegus pubescens 100 145 30400 . 3000,00 4350400
Haranén, jocote (n;".r'non,_ cashewn . ' ' o R
fruit) SRS ' Anaccrdiun occidentale - 425 61.6 : 3400 127450 . - 185,00
Melén (musk relon) & . Cucuris Melo 80 ST 116 5400 400.00 580400
Merbrillo (quince) - = Cydonie vulgaris; C. olioga 16 ‘ 23 " Te00 . ’ 112.oo . 16100
Mora, zzrzanorz (blackberry) Rubus spp. : 6 8.7 ' 8400 . 43.00 59.50
Nonce (nenche; golden spoon; snmnall, _ ~ SR
bright yellow "cherry") - Brysonina crassifolic 5045 3 20,00 - %1010.00 1460.00‘;’ :
Heronje (sweet orcnge) ) Citrus sinensis " 650 942,5 8400 - '5200.00 . ;7540-00
Reranje egriz (sour orange) - Co Aurcntiun birgeradia  14.5 2 ‘ 6440 o 920‘” 134°5°"j3:
’Tispero {deLJapdn o ciraelo japonés Er.lobotryt. joponica - 69.5 101 | — — T
a A R . . o ol SR
&P"J“ii "gr%. Caricn papayn . 45 ’ 65 2,00 " "90e00 130.00 o
Patema (rril, food inge) Ingo spectabilis 10 14.5 : 9.00 o 9°-°° B 130'501}'::;
Pera (pear) . . Pyrus commnis o 68 98,6 , 13,20 o "'897-50 1301-50 =
Perote, nonzena comin (native epple) Malus sylvestris 10 145 - 16400 : “"160.00 SR '_2,32,-°9
- Pifia (pineapplc) = Anones setivus; A, conosus 20 30445 ° 2400 : ?-420000 5°9°°° :
Pitzhaya, pitaye (ni@rb-blooning _ - Lo TR
_cercus fruit) : Hylocercus undotus .9 ’ 13 ) 20,00
Plé.tano (plmt::!.n) T ¥usa paradis!.a.ca, ¥, gi- ' ‘ '
, EEE nénsis 380-bunchesg¥* 213 qq ' 3400
Sandia (we.tomelon) e Citrullus vulgeris 250 qq 36245 2,50
 Tenorinde (tenoring) - Tenerindus indica 163 236 Te00

E *B‘m"h"‘s = '?5 Kilos (56 :L-I.bras) = 213 quintales, .



Guntenaln-Prscdio Bruto del R(.ndixﬂcnto Agr:[eolu (conta.)

. JoLs Welker: - Ismr/ncsu/m

Cultivo (crop)

- ﬁonbre botdnico

- Rendiniento Bruto Prom Pronedio

Yalor Bruto po

Honbres Cormnes : (Bot..nical HNeme) Mz(l.éAgi?eg§ Prgs(‘;f;o:c):ree) f;zgi:sﬁz ﬁgg:) t(%lj;id;g mznfh(féef%zcgi‘f@ﬂ”) )
Toronje (gropefruit) Citrus naxing; C. Pﬂmﬂi 415qq 603 qa Q. 3400 qq (ggﬂ;) Qe 1248,00 Q. 1809,00
Tun~ (prickly pesr i’mit) Nopelea spe - - . . '8 11.6 . 8.00 o 64.00 98,00
Ova (grepe) . Vitis sp, S E : 7 ' —_ ——
. 2a 2poie, Dnmey. colorado (red fm:r.t Oe.'l.oc".rplm mm:nostm, In- = N 3 ' . « T . A S
. brown rou,_,h skin, l...rc;e bls ck seed ~cuma nammsa EE 75.5 . : 109 .+ - 16a00 . - ’ 'y,”],»zqa!gq o ,1744;@' oE

I Otros Cultivos, Exportables y Trdicionales, Incluendo Especias, Oleaginosas v fl‘extiles. EEE R SR
_ (Other Crops, both Export ond Tro.ditiongl including epicee, oils end tezt:iles.)
" hceite do Ci‘l:ronclﬂ (citrone]la _

- gross Oil)

~odld

Achiote ¢ !.nn"to (dm*lc red food co—

" loring, metto dye)
- Ljonjodd (seseme)
‘Rlgodén renn (cotton, ungin.ned)
Algodén oro (ginned) B
- Algoddn senill~ (cottonseed)
- Alpiste (crnory-grass, birdseed)

Ace:;.te de- té de lindn (lenon gr".ss o

C. citr"bm 196 N B 284 n
.B:va orell:n:- T = 15_-;1‘9_:\ _{23 qq,‘
Sesmm'mnmm X S22 R B

Gossypiun sp. S 35

cynbopogon herdus: 164 Loe, (4 corbs) 237.8 1bs.

thals .rie c-.nm'iensis

fnfs (cnise) P:I.mpinella aniaum 3
ATboles de nevided (Ciristncs trees) Coniferae
chc 0 - (coco.., berns for chocolate) Emeobroma cacao '
Ceré ( rg"_'.lino) (coffce, dried - . :
husked) = . & COffe arabicr-

Cefic (pe.z:r. azdcar)(suge.r come) Sacchrmnn officinorum
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 Guatenala~Promedio  Bruto del neﬁmentojggicoléf(contd;) =8 .
J.L. Valker ~ ISTP/ITCSU/AID RN R : B

SO : D Enﬁiniento Bruto Promedio v v ~ T Valor Bruto por
Oultivo (Crop) S Hombre Boténicos . (Average Producticn) Precio por Mayor Unidad  (Crop Wholesale Value per)

Hombres Comunes . = = ° (Bota.nical N'ames)v Mz(31.6 aceres) - Ha( 2.5 acres!‘ﬁholesale Price! ‘Unitl Manzann(Mz) Hectare(Ha)

Cefia (para panels) (brown reu sugar,

native_produeerd)i ol " saccharum off:l.cinannn 17 éa:rgas'de . R (cwt) ' Q. Co
, : . v s 452 1bs, 24 cargas . ) ‘ o
: ~ . 68 qq %6 qq - : 8.50 qq. - SR - '~_ 7. . 5T8e00" 838,00
CanadeCastillaodeCasa(uva-/ , o : S ; S ey L
grass, native huts) Gyneriun sagittatum 8 - 11,6 T —
Cafiza fistula (golden-shower tree, S , L I : o TR R P
used for laxstive production) Cassia fistula ' 80 qq. cafia a6 | : 20.00 ) ... ... .1600e00 . ’2328.00 B
Cardanomo (cardanon, spice) * Elettaria cardemomm . 6ag 845 age ' 3.:.6 lb j  1896.00 B 2586-00 :
Chicle- (1atex for chewing gum) Achras Zapota iég’%ézgfllaﬁo 174,000 qq i 73.00 qq. lﬁtex aeeoB,'B0,000.oo* 1?,702‘)00.00*:
Cilantro, culantro (corionger) Coriandrm sativum . 7.5 ﬁq 10.8 qq 40400 BRI 300.00‘.'- " 432,00
Corozo (oil palm, cohune) " Crbignya cchune 68 1bs ° 98,6 0.05 1b- ST 3480 ~ Saooj
Flores (flowers, commereial) . ) ' ‘ o » ' B o E
Girasol (sunflower, Texas com) Helianthis- ennuug 10 q4 semilla  14.5 . 6.00 qq semillas - 60s00 87.oo : f
Hierba buenc (nint, peppermint) Menthe piperita 15 qq 22 . 40.00 . 5,0.6;99'} :
Higuerillo, ricino (castor bean)  Ricimus conmuni s ‘6 aq 8.7 12,00 ) 7200
- Hule, caucho (rubber, latex crude - ) L
cure o Heven brasiliensis = = 16 . 23 20,50 328400
Jengibre (ginger root) Zingiber officinale 12 17 12,00 . 144.00
Kenaf (kenaf fibre, sacks) Hibiscus cennabimug 25 36 13.00 o 32'5;66'
Taurel (bay leaf, Bpice) Litsea guatcmalensis 8 11,5 40,00 E "320.00’”
Iinaza, lino (1inseed) Linum usitaetissimm 3 4.4 60.00 'lm.oo. :

ey Henequen o sisal (henniquen,

. Agave sp. . n.s 16.5 —_—

o jPvro'du"cci‘.én de unos 8 millones de 4rboles de el Petén, los cuales pueden ser cortados una sola ves cada seis &Hfos.
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- Guatenclo-Promedio Bruto-del Rendimiento Agricola {Contd)
JToTie Walkor - IS'L"P/NWS/AID : ,

Nombre Botfnico

Cultivo (Crop) (Botani al )
cal neme

‘Io_;bre., Comunes

Hendimiento Bruto Promedio
(Average Production)

Precio por llayor

Unidad

Mz(1.6 acres) Ka(2.2 acres) (Wholesale pnce) (Unit)

Veior ?:Tuto Por
(Crop Wholesale Value per)
Manzana(Mgz) Hectare Ha

Maxan, hojas de, o pletanillo ob:l-
j20 (leaf used for wrapping) : Cale.thea naurcaepala

Mimbrera o mimbre (willow, used for )
_ baskets) ‘Salix fregilis

" Orégeno (norjoram or spanish thyme,
oregzno spice)

Piniente gorde (olispice)
Pinienta negra (blzck pepper)

Quina o cinchona (b..rk for quinine
production)

Romero (rosemery, spice)

Rosa de Jaucdecs (soml, spice)
Soye (soybean)

Tabaco (tobaceo)

T4 seco (tea)

Tzibac o Civac §pith of rushes for
weaving baskets : .

Vainitle (vanille)

Coleus mboin:!.q.gs
Pinenta officinalis

Piper nigrun

Cinchonn officinnlis
* Rosmorimsg officinalis

Glycine Max
Hicotiana tabocum
Thea eginensis

Typha sp.
Vanilla panifolia

Hibiscus sabadariffa

45 cargas
16 qq

rE

- 20

22
'8
8
14
16

12,5 - °

6 qq dry pois

65 cargas Q.

32
" 11.6
1146

23

18
8.7

10.oo

40400

T0s00 "~

qaq

(-c-rt) _

Q.

L .isa_)';qo'f.b' ;

"0.00’; o
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' NORTHERN CENTRAL AMERICA PROGRESS REPORT. - March, 1969 - J. L. Walker .
.. L ADDENDUM end CORRECTIONS -
" Page 6, Paragraph 2, Line 2:

Instead of: "A dollar spent on fertilizer for correcting - epplications
are necessary." : » :

Read: "A dollar spent on fertilizer (N+P20 +K20) for correcting plant nutrient
deficiencies should produce two to three dollars gf profit."

Page 6, Table 9:

Instead of: "Additional Investment in P205+K20 -—= levels."
Read: "Potal Investment in P05 +K,0 ‘ 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 K20
necessary to maximize return on the N+P20 +K20 dollar are to be made avgilable.
Secondly, more dollar yield will result f;om the use of the additional P20 and K20
applied according to soil fertility analyses. This will increase cash ava?lable

end 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_O —K2O demand. Soil fertility
enalyses results show that Northern Central American %a?mers are far from maximiziﬁg
their prcfits 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 PQO and K.O
consumption in the region, enormous sums of money are being lost. Data for sgme 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 Guatemalas, on the area presently fertilized, incorrect fertilizer use

on corn and wheat slone 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 U:

Instead of: "The number of soil samples analyzed is exceedingly low —-==---=e- -~ for
soil fertility analyses." oy e

Read: "The number of soil semples anaiyzédliéugxéeédiggly low in relation to
the amount of money invested in:fertilizers in every country except Guatemala.



