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Fertilizer Use and Agricultural Development in Brazil* 

William C. Nelson and Richard L. Meyer 

During the past eight years a number of different policies have 

been used to stimulate Brazilian agricultural growth. One important 

set of policies has been aimed at sharply expanding the u ie of 

chemical fertilizers. This has included the building of fertilizer
 

plants, an expansion in 
 fertilizer marketing facilities, promotion of 

fertilizer use by extension services, and providing substantial
 

amounts of credit for fertilizer purchases at concessional interest
 

rates. 
 The net result of these policies has been a sharp expansion in 

the use of chemical fertilizer, especially in the southern part of the 

country. Surprisingly little research, however, has been done on 

this subject at the farm level. Little information is available in 

Brazil as to the characteristics of farmers who do or do not use 

fertilizer, their intensity of fertilizer use, and the profitability of 

chemical fertilizer application. Even more important, little is 

known about the extent towhich current fertilizer users are 

William C. Nelson is assistant professor of agricultural 

economics at North Dakota State University, formerly a graduate 

assistant at Ohio State University and Richard L. Meyer is assistant 

professor of agricultural economics at Ohio State University. 
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efficiently applying plant nutrients. 

The following discussion attempts to shed some empiriual light 

on these issues. The discussion begins with a brief summary of 

recent agricultural policy in Brazil, especially those segments of 

policy which have affected fertilizer use. This is followed by infor

mation on the productivity of fertilizer use in Brazil derived from 

experimental research, secondary sources reporting on farm level 

use of fertilizer, and farm level interviews carried out by the authors 

in the Ribeirao Preto, Sao Paulo region. The paper concludes with 

some suggestions for policy consideration as well as. topics for 

future research. 

Agricultural Policy and Fertilizer Use 

Brazil, probably as much as any other country, has relied on 

price incentives, fiscal policy, and credit programs to stimulate 

agricultural production. In large part this has been aimed at 

inducing farmers to apply new technology (6, p. 17). It has been 

widely assumed that high payoff technologies were available, and 

that once farmers were introduced to these technologies they will 

forsake traditional methods of production. 

Fertilizer policies have followed this overall pattern very 

closely. It has been generally assumed that fertilizer use is highly 

profitable to the farmer, but that some special incentives must be 

given to initiate the adoption process. Some of the policies have been 
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Table 1
 

Fertilizer Use and Manufacture in Brazil
 
1950-1970 

Year Metric Tons Percent Imported 
(1,000) Into Brazil 

1950 88.5 85 

1952 72.8 77 

1954 123.5 89
 

1956 165.3 85
 

1958 249.7 77 

1960 298.7 65
 

1962 236.8 59
 

1964 255.4 58
 

1966 281. 1 68 

1968 601.7 78 

1970 820.0 80 

Source: Nelson, William C., "An Economic Analysis of Fertilizer 

Utilization in Brazil," unpublished PhD dissertation, Department of 

Agricultural Economics and Rural Sociology, The Ohio State 

University, 1971, pp. 206-210. 
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favored the importation of resources for agricultural production. 

Fertilizer was imported free from direct duties at a favorable 

exchange rate. After August, 1957, domestic fertilizer producers 

were subsidized. From 1950 to 1960, fertilizer consumption grew 

at an annual rate of approximately 15 percent and the use of fertilizer 

per hectare doubled. As can be noted in Table 1, total consumption 

nearly reached 300, 000 tons in 1960. 

Policies, modified in 1961, led to a decline in fertilizer use. 

The subsidy to national manufacturers was suspended and the profit

ability of fertilizer use declined due to unfavorable product price 

tendencies and a marked decline in availability of agricultural credit 

(in real terms). F.!rtilizer use fell to 80 percent of its 1960 level by 

1962 and did not again reach the 1960 figure until 1966. The continued 

increase in cultivated area reduced consumption per hectare in 1966 

to 75 percent of the 1960 level. It is estimated that only 5 percent of 

Brazilian farmers used chemical fertilizer in 1964 (Z, pp. 65-185). 

There was a rapid expansion in fertilizer use after 1966 when 

credit and product pricing policies were adjusted. Fertilizer use 

doubled by 1968 and nearly tripled by 1970 to 820, 000 tons (3). Fer

tilizer use per cultivated hectare advanced to 18 kilograms in 1968, 

and by 1970 average use in Sao Paulo rose above r0 kilograms of 

nutrients per hectare. 
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Over the years relative fertilizer prices appear to be closely 

related to fertilizer use trends. The relative fertilizer price gradu

ally decreased during the 1950's. The ratio of the fertilizer price 

index to the product price index (1948-52 - 100) decreased from 0. 86 

in 1950 to 0.67 in 1959, then rose to 1. 66 in 1965. In 1967 it fell to 

1.14 	and has averaged 1. 01 from 1968 to 1970 (7). 

Credit policies also appear to be closely related to fertilizer use. 

This has had two dimensions: interest rates as well as amount of 

credit available. Throughout the last two decades Brazil has main

tained nominal interest rates on institutional rural credit which were 

lower than the rates of inflation. In an economic sense agricultural 

credit borrowers were subsidized to use credit through these nega

tive real rates of interest. Beginning in 1966 a special fertilizer 

program was set up which offered credit at zero nominal rates of 

interest; FUNFERTIL (Fundo do Estimulo Financeiro ao Uso de 

Fertilizantes e Suplementos Minerais). In 1968 FUNFERTIL 

financed 40 percent of the national use. In 1970 a new credit pro

gram, FUNDAG ( Fundo Especial de Desenvolvimento Agricola), 

replaced FUNFERTIL. It provided concessional nominal interest 

rates of 7 percent for rural credit used to buy modern inputs, 

including fertilizer. This rate was well below the 12-18 percent 

charged for regular agricultural credit. 
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In addition to providing strong incentive for fertilizer use
 

through concessional interest rates, 
Brazil also sharply increased 

the overall availability of institutional agricultural credit during the 

1960's. The real value of the institutional agricultural credit port

folio more than quadrupled from 1960 to 1970 (1, p. 50) This huge 

increase in credit availability plus the very attractive interest rates 

appear to have been key factors in stimulating fertilizer use. 

Previous Research on Fertilizer Response 

As was already pointed out, Brazilian fertilizer policy was built 

on the assumption that fertilizer use at the farm level is highly 

profitable. Policy makers have concluded that the recent rapid in

crease in fertilizer use is proof of this assumption. In the following, 

data from several different sources are presented which indicate 

that this conclusion may not be well founded. 

A significant number of researchers in Brazil have treated 

fertilizer response questions. Crop and soils specialists have 

tested various seed varieties, soil types, levels of fertilization and 

application techniques. These research activities, however, have 

tended to be fragmented, carried out on very small scale, often 

lacked an economic interpretation, and have not been integrated into 

any overall research design. Only a handful of studies have 

addressed the question of the economies useof fertilizer under 
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actual farming conditions. The results of the most prominent and 

recent of these studies in Brazil are summarized in Table 2. 

Although only very crude measures are used in Table 2, an 

overview of the results suggest conclusions contrary to policy 

makers expectations. It appears that in some cases plant nutrients 

did not produce a clear positive yield response. In other cases, 

although the fertilizer response was positive, it frequently was not 

sufficient to generate an increase in net farm income. In the few 

cases where the profit maximization level of fertilizer use was 

calculated, the level was generally low in comparison with those 

experienced in other more developed couintries. Especially perplex

ing were the mixed results reported for the use of nitrogen. Several 

of, the studies showed negative or insignificant production responses 

to nitrogen use even at relatively low levels of application (8, 9). 

Too little research has been done on fertilizer response in 

Brazil to justify drawing firm, broad policy conclusions. It is 

apparent, however, that two important questions at the farm Level 

need to be addressed by research: (I) are the marginal products of 

various fertilizer nutrients positive at present levels of use? and (2) 

are there strong economic justifications for farmers who are 

currently using fertilizer to expand their usage? 



Table 2. Summary of recent findings on fertilizer response research. 

Crop Response to:aResearch Location of Crop 

Source Research Nitrogen Phosphate Potash Total 

Agri-Research Sao Paulo 	 Corn 4- + 

Cotton 4. -t 

Rice . 

Soybeans 4. 4 

Steitieh Rio Grande do Sul All Crops 0 

Frederick N. E. Brazil Sugar Cane + 

Other Crops 0 

Fuzetto Sao Paulo Cotton 4- + 4 

Knight Rio Grande do Sul Rice 4 + 0 

Wheat 	 4- + 0 

Corn 	 4 0 0 



0 

TABLE Z--Continued 

Research Location of Crop Crop Response to: a 

Source Research N itrogen Phosphate Potash Total 

Santos Minas Gerais Corn 4- - 0 

Streeter Rio Grande do Sul Soybeans 4-

Wheat 4

- Vieira Sao Paulo Corn 00 0 

Lanzer Rio Grande do Sul Wheat 4- + 

apositive response to fertilizer is signified by 4-, insignificant or no response by 0 and mixed 

responses by_-. 

Source: Nelson, William C., "An Economic Analysis of Fertilizer Utilization in Brazil", unpub

lished PhD. dissertation, Department of Agricultural Economics and Rural Sociology, Ohio State 

University, 1971, p. Z9; and Lanzer, E. A., "A nalise Economica de Urn Grupo de Equipdmentos de 

Fertilizacao e Calagem do Solo na Cultura do Trigo-Rio Grande do Sul, " unpublished M. S. thesis, 

Porto Alegre, 1970. 



A Study of Fertilizer Productivity at the Farm Level 

Additional light on these questions was provided by a study of 383 

farmers in municipios (counties) in the Ribeirao Preto region, state 

of Sao Paulo, carried out by the authors in July of 1970. 1 This 

region was selected because of the production of a variety of annual 

crops, a high percent of crops marketed, extensive use of fertilizer 

and credit, progressive nature of the farmers and a highly developed 

infrastructure. In many respects this is one of the best agricultural 

regions in Brazil. It was presumed that the farmers would be well 

advanced in the fertilizer adoption process and that it would be 

possible to estimate reliable production functions from this farm data. 

Characteristics of Sample 

Each farm in the sample was chosen randomly from the list of 

farms assembled by IBRA (Instituto Brasileiro de Reforma Agraria), 

and subjected to the following criteria: (1) the farm contained from 

10 to 3, 000 hectares; (2) more than 50% of the farm land was oper

ated in crop production or forage; (3) more than 50% of the operated 

land was used in the production of annual crops, sugar cane, coffee 

or beef cattle; and (4) more than 50% of the land was operated by the 

owner. The farm interviews -provided information on resource use, 

cultural practices, cash and credit flows and farm expense for the 

1969/70 agricultural year. In December of 1970, interviews were 
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also carried out with 62 persons in extension offices, banks, statisti

cal authorities and fertilizer merchants to obtain basic information 

on the region and on the fertilizer marketing system. 

A total of 174 of the 383 farm interviews were selected for fertil

zer analysis based on the criterion that each had more than 50% of 

cultivated land in annual crops. One hundred and thirty of these farms 

were located in three muncipios of Guaira, Jardinopolis and Sales de 

Oliveira; the other forty-four were distributed among the other seven 

municipios. Guaira is located in the extreme northern part of the 

state of Sao Paulo, on the border with Minas Gerais south of Uberaba. 

About 80% of the gross product of the municipio originates from agri

culture. In 1948, the region began changing from coffee and beef 

cattle to annual crops. The topography is gently rolling which facil

itates mechanization. The municipios of Jardinopolis and Sales de 

Oliveira border Ribeirao Preto and still have considerable perennial 

crops and livestock. The topography is more hilly and the farms are 

smaller and less mechanized than Guaira. 

The 174 farms had an average of 56 alqueires (335 acres) of 

cultivated land with nearly 80% allocated to the production of four 

crops: corn, rice, cotton and soybeans. The majority of these farms 

one of these crops. 2
did not specialize in any 
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Fertilizer Use 

The actual use of fertilizer was greater than expected. An 

average of 200 kilos per alqueire (74 pounds per acre) of nutrients 

was used by these farmers. This was substantially higher than 

reported by previous studies in Brazil which indicate use levels of 

25 to 120 kilograms per alqueire (9 to 44 pounds per acre). Only 

two of the farmers did not use fertilizer during the 1969/70 agricul

tural year and 56% bought more than ten metric tons. Utilization 

rates were not high, however, when compared to recommended 

rates. 

Fertilization of cotton and soybeans was 102 to 140 percent of 

minimum recommendations, respectively (see Table 3), while rice 

and corn received only 60% of the minimum. The use of nitrogen was 

particularly low: only 24% of the recommendation for corn; 56% for 

cotton and rice; and 94% for soybeans. The use of phosphate was low 

for rice and corn, but exceeded the minimum for cotton and soybeans. 

Potash was used at levels equal or above the minimum recommen

dations for cotton and rice and exceeded maximum levels for corn 

and soybeans (4). 

About 75% of the farmers use credit to purchase fertilizer, but 

less than half obtained bank credit. There was a tendency for medium 

sized and large farms to obtain bank credit while the major propor

tion of small farmers obtained credit from commercial firma and 
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Table' 3. Comparison of fertilizer recommendations to actual use by 

farmers in the Ribeirao Preto Region, 1969/70 a 

Fertilizer Recom'mendationb Actual Actual Use as 7 

and Crop (kg/alq.) Use of Minimum 

(kg/alq.) Recommendation 

Cotton 

Nitrogen 78-192 43.96 56 

Phosphate 144-288 183.51 127 

Potash 115-288 114.47 100 

Total 335-768 341.95 102 

Rice 

Nitrogen 30-77 16.84 56 

Phosphate 144-230 74.47 52 

Potash 30-150 31.79 106 

Total 204-457 123.11 60 

Corn 

Nitrogen 142-164 34.10 24 

Phosphate 108-216 80.47 74 

Potash 22-44 51.48 234 

Total 272-424 166.07 61 



15
 

TABLE 3--Continued 

Fertilizer Recommendationb Actual Actual Use as % 

and Crop (kg/alq.) Use of Minimum 

(kg/alq.) Recommendation 

Soybeans
 

Nitrogen 22-44 20.65 
 94
 

Phosphate 108-144 111.67 
 103 

Potash 22-44 80.00 364 

Total 152-232 212.32 140 

All Crops 

Nitrogen 83.60 30.14 36 

Phosphate 126.05 111.86 89 

Potash 44.21 58.41 132 

Total 253.42 199.41 79 

aFertilizer expressed in nutrients.
 

bAssociacao Nacional para Difusao de Adubos, "Sugestoes Gerais
 

de A(4ubacao, " unpublished paper, Sao Paulo, 1970, p. 13. 

Source: Nelson, William C., "An Economic Analysis of Fertil

izer Utilization in Brazil, " unpublished PhD. dissertation, Department 

of Agricultural Economics and Rural Sociology, Ohio State University, 

1971, p.59. 
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cooperatives. 

The fertilizer retail marketing system expanded rapidly in this 

region during the 1960's. Only six of the 16 interviewed dealers 

sold fertilizer in 1960, and only nine were in operation in 1966. The 

number of formulas offered for sale, 74, appeared to be excessive 

when in reality only a small percentage of these were regularly 

bought. Many of the formulas have only one to two percent differ

ences in-nutrient value, and this apparently complicated the farmer's 

process of computing real nutrient prices. Although the number of 

retailers in the region indicates a competitive situation, large price 

differences were found for fertilizers of identical formula. This was 

partially explanable as some dealers furnish valuable services to 

farmers such as credit, transportation, technical information, and 

soil analysis (10). 

Production Function Analysis 

Production functions of Cobb-Douglas and quadratic form were 

employed to analyze the productivity of resources on the farms 

surveyed. The Cobb-Douglas form yielded better results in terms of 

significance of regression coefficients, standard error of estimate 

and coefficient of multiple determination. The dependent variable 

used was crop yield. The independent variables included lime, 

nitrogen, phosphate, potash, all fertilizer, labor, seed and 
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chemicals, machinery, labor and machinery, all operating costs 

except fertilizer, a management index, percent of total cultivated 

land in the specific crop (degree of specialization) and total cultivated 

land. Product prices used in the analysis were based on the average 

price received by farmers in the Ribeirao Preto region during the 

second half of the 1969/70 agricultural year. 3 

Several analyses were made with the data. The first included all 

observations treated jointly and separately for corn, rice, cotton and 

soybeans. Secondly, each of these classes was divided by three 

regions: Guaira, Jardinopolis and Sales de Oliveira, and the other 

municipios. Third, the observations were separated by high and low 

levels of fertilizer use for each crop. 

The results of the aggregate function of all observations were 

similar to those found by Steitieh, who used data from Rio Grande 

do Sul (12). Lime, fertilizer, seed and chemicals, labor and ma

chinery and the management index produced positive cofficients in 

relation to yield while cultivated land was negative. The fertilizer 

variable was statistically insignificant, however, and the regression 

coefficient was approximately zero, indicating nearly no response to 

fertilizer. All variables except seed and chemicals had values of 

marginal product less than the input prices, which suggests that the 

use of these factors should be reduced. When the fertilizer variable 
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was separated into its nutrients, nitrogen yielded a high negative 

production response while phosphate and potash were generally 

positive. The values of the marginal products are given in Table 4. 

When observations were divided into three sets based on areas, 

the only significant results were that the response of cotton to potash 

was high in Guaira, and in Jardinopolis-Sales de Oliveira, the produc

tion of cotton and rice exhibited positive responses to nitrogen and 

negative to potash. 

The division of observations into groups of high and low levels of 

fertilizer use produced some interesting results. The criteria used 

for inclusion in the high group varied by crop. For corn, rice and 

soybeans, observations were included if the application of nitrogen 

exceeded 50 kilos/alqueire (18 pounds per acre) or phosphate or 

potash exceeded 100 kilos/alqueire (37 pounds per acre). For 

cotton, the two limits were raised to 200 kilos/alqueire (74 pounds 

per acre). All observations with fertilizer utilization less than 

these quantities were included in the low group. The results show 

that the response to all fertilizers was higher (more positive or less 

negative) in the high level sample than in the regional or low level 

samples for each crop except soybeans. Although the reponse to 

nitrogen was still negative in the high group, it was less negative 

than in the other group for three of the four crops. The high group 



Table 4. Value of the marginal product of fertilizer nutrients, by level of use and crop 

Sample 

Ribeirao Preto Region 

Corn 

Rice 

Cotton 

Soybeans 


All Crops 

High Group 

Corn 

Rice 

Cotton 

Soybeans 


Value of Marginal Product in Cruzeiros ikg. a 

Nitrogen Phosphate Potash All Fertilizer 

-2.80 0.46 1 . 22 b 0.11 

-12.42 -3.84 4 . 8 5 b -1.94 

-3.88 0.93 0.71 b 0.14 

1.88 b -0.70 2 .94 b 0.19 

-5.36 0.33 .o9 0 b 0.03 

-2.04 0.18 3 . 1 6 b 1 . 1 5 b 

-9.12 -1.55 3.38b 1.40 b 

-0.75 2 .3 7 b 1 . 1 3 b 1.63b 

-15.17 0.93 0 .5 2b 0.03 



TABLE 4--Continued 

Value of Marginal Product in Cruzeiros/kg. a 

Sample Nitrogen Phosphate Potash All Fertilizer 

Low Group 

Corn -4.46 1.38 b 0.7 1b -0.09 

o Rice -22.13 -11.84 18 .7 9 b -3.76 

Cotton -6.07 -o.62 -3.35 0.44 

Soybeans -72.42 -13.05 2 3 .3 8b -2.34 

aValue of marginal product calculated at geometric means based on coefficients from Cobb-

Douglas type equations using prices given in text. 

bValue of marginal product is greater than the price per unit of fertilizer. 

Source: Nelson, William C., "An Economic Analysis of Fertilizer Utilization in Brazil," 

unpublished Ph. D. dissertation, Department of Agricultural Economics and Rural Sociology, The Ohio 

State University, 1971, p. 59. 
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also exhibited a higher response to phosphate for three of four crops 

and to potash for two of the four. 

Although the results have some limitations due to several statis

tically .'nsignifican' iriables and low coefficients of multiple deter

mination, one t. aclusicon is consistent throughout the analyses: use 

of fertilizer does anot always produce positive yield response. The 

results were negative in some cases, and in others, the coefficients 

were approximately zero. 

Returning to the question of profitability the conclusions are 

still more disconcerting. Although positive values of the marginal
 

product were obtained, the marginal income could still be negative
 

when the cost of fertilizer is subtracted. As in Table 4,seen the
 

marginal income from fertilizer use was 
generally negative. In the
 

regional analysis, there 
are no cases where the net marginal income 

of all fertilizer (NPK) positive,was i.e. , where the value of mar

ginal product exceeds the cost of fertilizer. 4 The net marginal in

come of each crop with respect to potash was positive as was the use 

of nitrogen in soybean production.
 

The response to fertilization differed in some 
respects between 

the high and low application groups. Positive net marginal income 

values were derived for corn, rice and cotton with respect to all 

fertilizer for the high group while none were found for the low group. 
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Analysis using individual nutrients also revealed some major dif

ferences in the responses to nutrients, however, the net marginal 

income of each crop with respect to nitrogen remained negative. 

Factors Affecting the Lack of Response to Fertilizers 

Results of this study raise two questions: (1) What factors 

inhibit a profitable response to fertilizer; and (2) Why are farmers 

presently using non-profitable quantities and/or combinations of 

fertilizers ? 

The research project did not collect data which could completely 

respond to these questions. Several suggestions, however, offered by 

other reseachers aid in understanding the problem. One limitation 

could be the soil. The predominant soil in the region was terra roxa 

(red soil). It is normally acidic with high levels of iron and bauxite. 

Nitrogen applied in the form of ammonium sulfate can produce sulfuric 

acid which will increase the soil acidicity Phosphate fixation can 

also occur in this soil type, making the nutrient unavailable to plants. 

The porous quality of the soil may permit "leeching" of fertilizer if 

heavy rains occur soon after application. 

A second possibility is that the present combination of nutrients 

is inadequate to correct soil deficiencies and/or perhaps there are 

deficiencies in micronutrients which prevent response to the appli

cation of macronutrients. 
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A third possibility is the application of fertilizer in the wrong
 

time period or applied in an improper location relative to seed.
 

It is 
 also possible that the Brazilian plant varieties do not
 

efficiently respond to 
chemical fertilizer. Given the local conditions, 

present varieties may produce relatively less yield per unit of fertil

izer than new varieties associated with the "Green Revolution". 

A final explanation is suggested by the difference observed 

between the high and low groups. The rate of fertilizer application 

by the low group may not be sufficiently high to generate a significant 

yield response. Perhaps minimuma critical rate is necessary to 

compensate for the limitations mentioned previously aLnd application 

above this rate produces an increasing response per unit over a 

limited range. 

It is not entirely clear why farmers are apparently using 

uneconomical levels of fertilizer. One explanation is that farmers are 

still experimenting to determine optimum fertilization levels. They 

appear to be oriented toward economical fertilizer use in spite of 

existing fertilizer recommendations. As pointed out earlier, the 

average use of potash is relatively high and this nutrient consistently 

demonstrated a positive yield response. Nitrogen yielded a negative 

response and its average use is much below recommended levels. 

These factors suggest that recommendations may need to be 
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revised in light of research results at the farm level. Another 

possible answer is that a major portion of fertilizer used in Sao 

Paulo is premixed. Although there are many formulas, there are 

limited nutrient combinations from which farmers can chose. Banks 

often require that farmers use recommended formulas and applica

tion rates as a qualification for obtaining credit. Thus farmers are 

forced to use fertilizer practices which may not be appropriate for 

their specific conditions. With the very favorable credit situation, 

farmers have been encouraged to use large quantities of fertilizer 

real needs and correct application. 5without sufficient attention to 

Some interviewed farmers claimed that the quality control in 

manufacture and distribution of fertilizer was inadequate. Although 

there were instances of false or inaccurate labeling, it is not expected 

that this has been responsible for a significant part of lack of response 

to fertilizer. 

Conclusions and Policy Recommendations 

Brazil is a huge, complex, diverse, dynamic country. The 

handful of fertilizer studies reported on in this paper, therefore, 

may not necessarily represent conditions common to the whole 

country. Most of the studies were, however, carried out in some of 

the best agricultural regions in Brazil. The major portion of 

Brazilian fertilizer consumption is used by farmers in these regions. 
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On an apriori basis, one might expect these farmers who had already 

entered the fertilizer adoption process and were closely tied into the 

fertilizer marketing system to be the most logical candidates for 

absorbing major increases in fertilizer in the near future. The rela

tively low levels of fertilizer usage and the low marginal returns to 

fertilizer applications, especially with regard to nitrogen, suggests 

that even some of the best farmers in Brazil have a low profile fer

tilizer production function. The fact that fertilizer use has spread so 

slowly outside of the southern part of the country despite aggressive 

extension activities, credit programs, and seemingly reasonable 

price relationships hints that farmers in other regions of Brazil may 

face even more serious technical constraints which limit profitable 

fertilizer use. 

The above mentioned information is very fragmentary. Much 

more research is needed on this issue. We feel, nevertheless, that 

Brazil ought to reassess its fertilizer promotion policies. The cur

rent emphasis on concessional credit, attractive product-fertilizer 

price relationships, and aggressive fertilizer extension work may 

have rather limited possibilities to further expand fertilizer use in 

Brazil. We hypothesize that many farmers in Brazil face technical 

conditions which sharply limits the average as well as marginal 

returns to chemical fertilizer use. Until these technical cunstraints 
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are identified and effectively overcome, market interventions in 

favor of fertilizer use will realize only limited success. 

Some insights into how Brazil might address its apparent 

fertilizer-productivity problems can be drawn from recent experience 

with agricultural research centers initiated under the leadership of the 

Rockefeller Foundation: e.g. The Rice Reasearch Institute in the 

Philippines, the Corn and Wheat Research Institute in Mexico, and 

research centers in Nigeria and Columbia. In these centers a multi

disciplinary group of highly trained scientists have been provided with 

ample funds to address a handful of technical agricultural problems. 

Efforts are concentrated on these problems until they are solved. A 

research strategy with specific goals is used in each case. 

Brazil is fortunate in having some very able soil scientists, 

plant breeders and other scientists needed to staff such a research 

center. As pointed out previously, current research by these 

scientists is very fragmented, under financed, and not part of a 

significant research strategy with specific, socially important goals. 

Drawing some of these people together and providing them with ample 

funds to treat fertilizer productivity problems may yield ample 

dividends to Brazil. 



FOOTNOTES 

*This study was carried out in cooperation with the Departamento 

De Ciencias Sociais Aplicadas, ESALQ, Universidade De Sao Paulo 

under a research project on capital formation and technological 

change of the Department of Agricultural Economics and Rural 

Sociology, Ohio State University. The project was financed by the 

Agency for International Development (AID). The authors are 

grateful to the staff members of both departments who provided 

valuable assistance throughout the project. Dale W. Adams 

deserves special recognition for his aid during all phases of the 

study and for his suggestions on this paper. The authors, however, 

accept responsibilities for all errors. 

1Part of a joint research effort carried out by the Ohio State 

University and Escola Superior de Agricultura "Luiz de QueirJz", 

Universidade de Sao Paulo. More detail' is presented in Nelson (9). 
ZAdditional information on regional characteristics, interviewing 

procedures and farm descriptions can be found in : Wessel and 

Nelson (14, pp. 1-38); Perroco, L. R. , et al (11, pp. 1-49); and 

Nelson (9, pp. 47-67). 

3 Prices used were: Cotton, Cr$ 10. 70/15 kg. rice, Cr$21. 15/ 

60 kg.; corn, Cr$10. 00/60 kg.; and soybeans, Cr$27. 80/60 kg. 
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3 Coti. Fertilizer prices were: nitrogen, Cr$l. 08/kg; phosphate, 

Cr$0. 96/kg.; potash, Cr$0.43/kg.; and aggregate fertilizer, Cr$O. 83/ 

kilograms. Fertilizer prices were based on an average price in 

1969/70 of Cr$226. 90/ton of ammonium sulfate (21%N), Cr$192. 95/ 

ton of superphosphate (20%P2 0 5 ) and Cr$257. 10/ton of potassium 

chorate. 

4 Valdeci (13) used 124 of these same interviews to test the 

marginal revenue of inputs in corn production in Guaira and Sale de 

Oliveira. Using a Cobb-Douglas production and regressing the value 

of fertilizer against the total value of corn per farm, he concluded 

that the use of fertilizer was approximately at optimum levels. 

Nevertheless, he reported the results of other models, based on 

value per hectare, with small or negative fertilizer coefficients, 

suggesting the use of fertilizer at other than optimum levels. 

5Some interviewed farmers claimed that the quality control in 

manufacture and distribution of fertilizer was inadequate. Although 

there were instances of false or inaccurate labeling, it is not 

expected that this has been responsible for a significant part of lack 

o' ponse to fertilizer. 
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0, ErS11 oist& OttIprepualdo( umn Conrjurltc A polIttoia parea modet
r. nunieritai rcpidampntc~e n. p1odut;Iv1do ed sua ecottomin. No
 

S 'I"01 Rplfecol-at esfho objptivo tomI mtdo coneeontrado na ndogao do.
 
iJ1mu"tIfs niodaq'1,o, e mlhaordas, 


-vit 0s e 


fincIu ltidc stimiom n valecurlo , ferti ii--, 
nni7.Fi"o . () ri, , dito Lemn s:do propornionado a taxes do 

jUros Ibixms 1mra- favI i. ;ar ma qui.itIgu dfs.n.. immu8Wn 0 Liuientar a 
lucro ftivtdndp do metu uno. Om e~afol los, no n~ veJl. tie propil odade ng-f.
Col'n, fin F.jrgtints dogmase jpolfI:1ca t.~m sido otudeAs pelo, pt'ojeto 
Vorim;5o (in Ca i tfi 1 , cuJos rnsultmoot 1orant dlvulgncdos emi outroti
 
ttlahrAlos. Uni. outro fspeLct( dr'itn 
 posqluJiri Lvata don efoitom Acn6
 

nlicos du umo de f'orli 1zantem. .111sse nmiun to inerorvo oepecial uLenqo,
 
poiM g.0oralmolito admito-se que o8 rfort 
 1.1 zmiL#or podoutit numentar n
 

prochitJvldnde e n itvin agrfools, dofi IJ' 
 oriw aumJI~iLnnrdo R capnido 
df. :I'iivstmni.a o f'onniar5o di capital. On f'rtfAi.1znnt.oqi fla1.o aSoo
e Indos con cis raiplfro n uetom de produt~vitinde obtfdoR i n a Iguti
 
pntmos Rrnqn 
 a "ReflOto1.uo Verde,". 'Pocrioogiaty de' pr-oduqjto torn aldo
 
Os'pit, If'Jxirrotap domenvo v idnis corn virioiiatloi e Jpr~ticng doe 
 inanejo
 
quo sni) monisves 
 ao USO tidcquado do ferttiizautes. 

Durnta~on 1.Altins itiom, a flvamfl. tpmuhc~c tern euprogadu ulna re 

do puIftI.Wi porn n-umontair o uso'do i'ertJlzantem. Emabors o re sultad.ol 

t.I tiha. 1.rd uniii expansgoc rio C011811111, perm~a".ecein nlbndn algurnas d'dvidais 

quanta RoE. nl.Ue.tos I-on [S.a.0 nivol da propriednde, de tals9 polftioam 

p a s Fmr'spjovt~vns futurna pa ra LrtonafflIenrb0umo do fertilizantom 

em 'piopviodndes onde e atelf in, oramn usados. A 1uim de' desenwolver aigun. 

aspoctom dommas quost'5es, 4. IProjeto (1,0 1Fonnao die Ca 1taII e'aIjz 0u 

pentlultsa parat (1) exaninar Et polftlca brasileira do fertilistan'tes, 

(2) est-hn-ar n valor dio produto imarginal. do uso do fort1i.ifantes im., 

dtvrorsum cu Curn m em ulna rogigo do lirnsll, p (3). analimar 

as Iupl~ca'Oo do poiftcon dos resultnedos d FA posquioa. 0 
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ob~ietivo deos trabalbo, ;'relatear as conclui-Oes dense projeto de peaqueai/ c 

propmrrionar informaq-en adiolonain que ba1lrez aju1en na ana'IIe de suam imupliqa

loes. Visto quie e.atac conclus~en Rio derivadam dc 1eVantame'nto de umn ano agrIcola 

p IA =na reglio pequenu ir) Pralrtp1 elan deven ser intorpietadan rrm hastante caute-

La itratantop estm~a conicluueiea poderan sugerir q1uestoee fle Irnportincia. conside

ravel Par ao eoenvn~Iiento agrItcola brasliciro c encorajor peaqicasn adicionain 

qtio poderiam investigar main profundarnente a eeonornda do, uso le Vertiizantes em 

:,4versas. regl~ies 40 pals. 

Politicas Agricolas e n Uso de Fertllizantes 

(Cntorme ja rot argumentado inals complet.ente emn outro 2/bah)-n 

contexto do oz'eacimento agrico~iap a Iiitervenqgo du Gkweirno nas politicas do preqo 

-e de cre'dito agricola e'eopreendida por eluas razoos ba&alcas: 

21.)induzilr oFn n~gricultorom ao ueso de rnvu teiiologia,P 

2) re'dutir inJust1-as econnniican c mocin que prov~m (Jos meeanismos 

de niercado exintentcs. 

No primeiro cast, uma pr~.euponiqao furifdmental eque realmente exiute uma 

t eenologis. que mumenta a produqia e que nao este, sendo utIlizartaifou n aindA hio 

existe, em brrevv estfr rdiaponivel e e' iconomnicamente pre~rer~vel aos metodon tra

dicionais de produq&of 

Conhiderando-ce n objetivo de ecitimular a adogqao de fertilimanten e Inten

:aIficar o uso doei meamns, geraiente h , duian preasuponiqen alcerl'anck a pltc 

i~grlo]a. A primeirn e' que fertizante eata' oenda' unadco porque prriduz umn rendi

~/William C. Nelsonp "An Seoncmeic AnaIlyni~ of Fertil1izer Utilizat Jon I~n brazil1", 
tene Ph.pI~nar pubi.! .ada. oblh1 State University, 1971. 

2-	 Norman IHan~p RIchar-' L. Meyer e IFermanrio C. lereap "Credito AgrIcolm e Eubsidlon 
4i Produqo conm, Instrumenton pars o Dentrnivolvlmento da Agircuturn", Notes de 
peaquisa 149 6-P, ,;riv' At fira'c!caJpa, N'vrqnbru 19'71. 



menltv liquido Positivo parci o agr5icu1Ecnr, Isto e, n emytr.) de usar fertiiizante C'manjo, 

do que compenuadr' peloi vn1or do taumerito (I prvcfiu'-n acholas Segundeo, preawne

se que ai demands de Nl tilI-.aritc prth' Bl'r afC'ti'rL 8.tv1-rS de POIL~iAA 4.ue alter'et
 

an1~1 reh d e r n ,rr r- f'Lator e c, pr ndutofi, d t j1...riI hI ii dadc 4le ft rtiltIzautcu e
 

'. IMfllta do agilcoi,citr rpnra unrv et1 4 ti.n
 

A).guris dong progrumso prol il ca gicolrs que alj Irequetiemnte usadon
 

cofliInei() tie avuricntar (,nosumn di' CertJli1'.iuites IueIlzem os seguliJtes:
 

1. Aunientear n rentabilidalle (1,, ic) td.e !ertiizurites. A principal. alternativa
 

de po~livae a curti, prazo ' nie.homr a rclaqit" -ntrv ,.q preton eritre r.~ fator e 
 r.:
 

produtc, ntr~ve 
 u- Ih:a,,eic- ow pr::t dfrilrri cJlevaduir. par,) o prodiutc, oil I'PI'dzii'o.
 

se wa pre.-)s r' fertUirit, prcpiir rricr'Itz
t,, tiindc a atruves le isubidlon
 

413 Iflty-fta aaou auc. f.i le 1cI U Li pr
.'o'nrte pve7o. T-rC, 'le polf-


U en que 'i hit vezips c'mj)TPra~) r. q~ orinqait r., earu I. c 'cn rdA aI. 'io k! CeriW 1 

zarltes stn tentarlos pce t iovvrmnn Tiftra rcriWu Ir on pre'v,.r 
r nargen a (Its ('oflic'! Ia I I zaqrno 

stupcUat.rfl'. nAttnn d'f~v itert-ndur: [)r1VcqrltF oRnnpvI.1iA,(8 (At I ti INcerten.# A ulter

flftivnL a lonig'-prazo r a. CI'f.h '"var.V! Cat1 de'c CtutrLs nia~lvei, n.os rertill

zantoup clue cifereqamn umn rentinentor divho mals e.Thvmllo pmra ca'ia unldude to nutri. 

enite conawnirflo. Deve-ne .Iombray qune, do) ponto viRLL do ut ;1;u-JLus,de a renta

btllidd e;determitifira colnparaJntlo-Re o cuo;L(' Jo tiac di! t'ertilIranten, lnclulndr,-se 

n) preqn ele comprap ty-wnnporte e aplicaqgopi mals cuato) da colhelbal tranaporte, 

araenaientc P a venda d~a prctlu-;R aiclonai com o va&lo' rlcquele mumeitc de prcdu

qa vendidc (it) consivnirlo PFnIla 1'wntlll du izgricultor. A reiitabtldade vinta nessc 

termoir Inplica que hn' f'ataren e~Insumor4 complementares a1lni dos~ preqos tion f'storem 

e produtop riue podemniter ajustadloa. Outrosslm, ha a questaci da incertez~a quanto 

ho ruturac relaqao die pregoo entre o rator c o produtri. Por exemplop um, pollt 1 ca 

entn'Vel den preqom minin razoaveh~nente aliton vu preqosn~tdeerItiliz~ites rarnavei



mente baixos'e prOvaveLente favorave1 aquee que produz variaqoes amplas de ano
 

para ano em rentabilidade ao nivel da propriedade agricola. 

.2.Aumentar a disponibilidade de fertilizantes. Esa polltica poder& simples

'mente envolver a expansao cla rede de comercializaqio existente, de modo a proporcio

nar a todos on agricultores facil acesso aos suprimentos de fertilizantes existentes.
 

Muitas vezes o credito agricola par& a compra de fertilizantes e aumentado porque 

acredita-se que exista oferta e demands, suficiente, mas faltam recursos aos agri

cultore para coprar este' insumo. Esse credito poder& tambm ser oferecido em 

termos especiais, a taxas de Juros subsidiadas pars aumentar ainda main a rentrabili

dade e acelerar a adoqao. 

5. Aumentar a motivaqio do agricultor para adotar a intensificar o uso de 

fertilizantes. Alm das polticas que procuram aumentar a motivagao melhorando a 

rentabilidade do uso de fertilizantes, hA programas e informzalo de extensao destina

doe a conscientizar os agricultores a respeito dos beneficios dos fertilizanten e
 

orienta-los quanto so uso correto, pars conseguir rendimentos maximos. Os programas 

de seguro podem ajudar a aliviar o risco de assumir custos operacionais agricolas 

main elevados, enquanto que as poilticas de preqo dos fatores e produto podem reduzir 

a incerteza dos custoB e rendimentoq futuros.
 

Politicas Agr.colas Brasileirs e o Consumo d, Fertilzantes 

-As politicas agricolas brasileiras, em anos recentesp tem influenciado tanto 

a oferta cOMO a demands de fertilizantes. Do lado da oferta, as politicas tcin afe

tado a produqao nacional e a importaqao de fertilizantes. A demanda tem sido alte

rada pelas politicas de prego-do produto, politicas de cr'dito agricola par& a compra 

de fertilJzantes e politicas de taxa de cambio que afetam os reos internos das 

importaqoes.
 



Durante adecada de 1950, as pol tlcas cambiaJ e fiscais doBrash favore

ceram as importaoes de bens para a prodtao agricola. 0s fertilizantes eram 

Importados isentos de direitos alfandegarios, a taxas fivoraveis de c&iibio e, 
a
 

partir de agosto de 1957, os produtores nacionais foram subsidiados. De 1950 a
 

1960, o consumo de fertilizantes cresceu a ums taxa anual de aproximadamente 15 
por centop e 6 uso de fertilizantes por hectare cultivado duplicou'-se. Em 1960,
 

O Consumo total quase ,tingiu 300.000-toneladas (Ver'Tabela 1). 

As politicas foram modificadas em 1961, o que levou a um declinio no con

sumo. 
 Guspendeu-se o subsidio aos fabricantes, a rentabilidade do uso de
 

fertilizantes declinvu devido a tendencias desfavoraveis de preqo, e houve uma
 

redugio pronunciada no cr!dito agricola. 
0 consumo em 1962 caiu a 80 por cento
 

do seu nivel de 1960, e em 1966 ainda nao havia se recuperado. 0 continuado
 

aumento em area cultivada reduzlu o consumo por hectare, em 1966, para 75 por
 

cento do nvel de 1960. Estima-se que, em 1964, apenas 5 por cento dos agricul

tores brasileiros usaram fertilizantes.
 

an 1966 teve inicio uma rapida expansao no uso de fertilizantes. Comparado 
com 1960, o consumo dobrou ate 1968, e quase triplicou-se at, 1.trpleo- atA 970# quando o con

sumo total.atingiu 820,000 toneladas. A utilizagiode fertilizanteopor hectare 

cultiwado alcanqou 18 quilogramas em 1968 e, em 1970P o uso Medio em Sao Paulo 

elevou-se ac:ima de 50 quilogramas de nutrientes por.hectare, umnvel mais alto 

que a taxa media de aplicagio nos Estados Unidos em 1960. 

Os pregos dos fertilizantes parecem ter relagao essascorn tendencias de 

consumo. 0 preqo relativo de fertilizante sofreu uma redugao gradual na decada 

de 19510 0 A razao entre o Indice de prego de fertilizantes e'o ndice dd preqo dos
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STabela .' -onuumo de Fertilizantes no Bratil 1950-1970. 

Ano A t Ano t i
metricau metricas 

1950 88,5 1960 28,7 

951 1.20," 1961 248,1 

1952 72,8 1962 236,8 

1953 116,6 1963 314,0 

1954 123,5 1964 255,4 

1955 161,0 1965 290,4
 

1956 165,3 166 281,1 

1951 207,5. 196't 444,9 

1958 249,7 1968 601,7 

1959 226,2 1969 630,4 

1.970 820,0
 

Ponte: William C. Mol-mon, op;l eli,
 

Fonte dou dadoo originais: A-.oej.a9to Nacional para Difuto do
 

Adubou, Eetatst1t's iobr o onsumo do Fertiliz&= 

tes no 3ruai, Slu P.u.o, oububrop 1970 (Perfodo 

1960-19701. 

Banco Naejional do Derenvolvimento Eoon~mioo, Merc a

do Braoileiro do Fertilizanteg -,220-b49OI Rio do 

Janeiro, agosto, 1965 (Perfodo 1950-1959). 



PrOdutOM (3-9118-1952 -1100) dimdnuiu do 1,01 em 19530 paru o0,j em 199 depoig aubiu.. 

Pgra 1,23 em .1965. Lb 196'7 caiu par&. 0,76, e tem aresuor4ado uma M'4iad 01 

durat1e no 'iltirnoi qufttro ao 

As poiiticn~ do crerlto agriolJa tmham parecem relacionar..ne aca6 onuno# 

Ao teaxaai nominnia de jliron dI 7 a 10 por cento-prevahuerwm ate 1960p depoio aubi.. 

rwm pae 12 a 17 por ctentc, para a periodo 1(96)2 a 19654 Sntretnboj, asu taxas do 

inflaq~w forun alJtas dityanto' a wifior plvrtt* des pterloato r*ozult~ndo m toxa 

resin riogativai rle~ jurotn. Ami taxar 4ah ,jroo Agrico.1Ls sic imntivvjram a eaproximealk 

dwnente arqiele nmo n~vel Fite' MIS dat d'ci'icrt '1ec 196('j prem, a partir de 1966, 

ase comipran de Irrtn.izantac fwwan Colocadas t;(nb o prvwnm !#Pspeoia3 D'tJNFRTIL 

(Fanclo de Entitmulo 517Jrinceivo ac' liao OP ~ cGupltmientoaa-tii±t M&nreis)* 

A fina1PF'de df.,8na pi-ograa arh~ iinanndtr -,.wtlvr totsl dos jurox o4cotit~'do adfia 

nistrao (it pr t.io pur , Prtjilatwz jar?%cultturas nalotntl oa j quo 

por cento do. ronetviiodc ferti Ltat-nn ' taditt 4a t:io;oo Paulor 0 75 pai' 00ato doi 

cansumo nnacionad. 0 1F'UNDAG (hriej7xpociiaCI. ,.e Bmsnvolvimento AgrAcolm)p quo subs

tituiu o FUNWEflTI a gnaoto de 1970 subLddia cevJ.tAt para hInumon modarniog, in

elusive ifertilizftnte e cobra 7(par cento ao aric de .Jilra aox agricultorlela. Pod*

se coneluir qur, o aunientr, geral do cre'dit agicol.,% e oan oondiq~a Mitdto f'avo. 

rvois pa~rk a compra do fertilizanltei tenbam tanbf'M sido parcialmeoate responeaveig 

polo &=monto rio consuino de. r'rti.1:tanten,. 

Prjivt d QTtal2U~.dde dos Fore_ M 0
 

Conrorn o Ekma
dnonstrOu a po-Iiftle~f brabilijri dUra*nts as ti 

~/indice calci#lldo por lflelson, Op. ait.,j p. 21.1. Dadon origifheds Ob~1don #a.
fleaiy~e~o r1 i ~ ~ ttod cni gI04 A 



r ri'jq lplell~tado pron'meladamt!tf3 n cowisir Ac fertit:kaneo Coflnl auion 

cr~upo1pvdec~aimla'vit*eriorrentc, poder-n.?-fa 1,ngicameente adri~r que on agri

tcvirtm aum~rnbado eu tisc,oultorros 1tiao ra1-aiw''t'o de ferf.-!UzatLen a ner quii# .ss 

11A divt'rntut mquItJ1rtdotm .tt ipeivinas cooduz:iri'i tiro 1.rafil i. qur laica duvida quanto 

&i Omn1i pt'ecaupoalqao. 

Fiubora tjormntibente se eOpere qe on fertiliznteR aurnentem o reimmin'ito i11 

ctilturny euata clatro oue enmse, muneritor, 1C'psmlm dii varI-Jdaifr Io G(mrt~'Tite fcerW11dade 

~ l deIM aiu f~'~ 0-H11111'" 

h rwmort.o t1~.p,Jr'obrus.rll(jp'&' I?~ lipj1yinjj ' u,'i 11OCr+;IIVrs' razznLc't i~as: 

iital *ous , s Irt1. lrtu io nn e (. fla"r 

Vitt,! rrtAdlr': tirn"11 c'?P.! sJ o ;1 ris itpro l Ilai .Ifj triv tin i nc.-fi1 clnt. o 

rena1-ft'idr , -iv'xIr ormva'1n do iiZv edi filgimaCA r. "? iiaf. ) vezes ciiuawfn 

o facuimfmh(fto", , qw r1'edu/. o ~~i~ti ObljVIiLc s R. Irnp..:rtn If, rplidittlentt A" 

dqeynwr~tmVup catrrwitabld*afdi i P Letarnr Uyipfcto rviv I.ahli (I mportskutt' o 

dn.a ,r'ltu;ai cm relflo~ao, .](itI; ertCt 

Oo resutsip Or Alvrn voor nci. rekIJAzi~anten it( Jbijnll 1.7orew~ emd~~f~

ATab.olu 2* A- cfmrtLAt +,In fln eflp ,rva, wi i'1~iiitiv . ri~rl 1-tron.l1uir ~p. 

Prirneirn Jprolleiz1 v qtt urnti n~ imc; pr(l izo rvsa~rnit, umi, v1ar'i oplatf 

poil ti va fI e rori'll oi(1~Y pr tj umia dann c;..'rt vi. ieIm-i '' In la itt dt',.0a 

x'egi.acs e rnulito mnn em rvfldoea -lifertite. Emuzieiundo lugnr# qitando oi .empoatt do 

rendirnerito e poarltivvu cu L±equentmite~ iilo e1 slficLetemecnte igronde parm er'r umn 

ainiflin rtrE.Wift liqttidn. NSaqutje3 cflD() fmfl t1IW o) imo OUninf 4p ('ertii~zatite f'oi 
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Tabela 2.1 Sumrio dos Resultados de Anlises de Resposta a 1peri
 

lizantes.
 

Resposta de Cultura a 
Pesquisador Localidade Cultura . Nitro Fos- PotsT 

.. genio fato sio 

Frederick Nordeste Cana-de-agucar +
 
do Brasil Outras culturas 0 

Santos Minas Ge- ilho + + 0 
rais 

Agri- S.Paulo Milho + + + 

Research Algodlo + + + 

Soja + + 

Inst.Agro- S.Paulo Algod.o + + + 
nomico 

Vieira S.Paulo Milho + 0 0
 

Steitieh R.G.do Sul Todas as cul- 0 
turas 

Knight R.G.da Sul. Arroz + + 0 

Trigo + + 0 

Milho + 0 0
 

Lanzer R..do Sul Trigo + + + 

Streeter R.G.do Sul Soja +
 

Trigo + 

,/ A resposta nositiva ao fertilizante e assinalada corn +, a res 
posta insignificante ou nula corn 0, e respostas mistaes corn +" 

Ponte: William C. Neison, op.' cit. 0 resultado do estudo de 
Lanmer foi completado depois que a pesquisa original esta 
va concluida. 
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calculado, o nAvel 'timo geralmente era baixo em comparaggo corn as taxas de aplica

qao em outros palses. Isso se explica, em parte, pelas relacses de preqop porem
 

as proprias funcoes de produgao basicas parecem ser menos responsivas aos fertili

zantes. Ademaisp grande parte dessa pesquisa baseou-se em ensaios experimentais 

onde as condiqSes de produgao eram mantidas a niveis acinma da media. Serin de se
 

esperar que a resposta ao nivel da propriedade agricola fosse ainda menor. tAa
 

questao de interesse especial ; a resposta duvidosa ao nitrogenio, o nutriente que
 

tem sido em grande parte responsavel por aumentos de produgao em algumas culturas
 

em outros palses.
 

A principal conclusio desse estudo e que o atual nivel de conhecimentos sobre
 

o uso de fertilizantes no Brasil ' ainda limitado. Duas questoes importantes pre

cisam ser estudadas so nivel da propriedade agricola: (1) o produto marginal de
 

fertilizantes e positivo aos atuais niveis de uso? e (2) o uso de fertilizanten
 

e lucrativo?
 

ESTUDO DA PRODUTIVIDADE DE FERTILIZANTES AO NVEL DA ROPRIEDADE
 

AGRICOLA 

A fm de coletar dados para pesquisas sobre essa e outras questoes, o Projeto 

de'Formaqo de Capltal, Juntamente com o Departamento de Ciencias Soclaim Aplicadam, 

Escola Superior de Agricultura "Luiz de Queir*z", entrevistou 3 agricultores em 

dez municipios da regiao de Ribeirao Preto, no entudo de oo Paulo, em julho de 1970. 

Ess regiao foi selecionada por causa da grande variedade de culturas anuasi nela 

cultivada, a grande proporqao de produtos vendidos, uso extensivo de fertilizantes
 

e creditop a natureza progressista dos agricultores e uma infraestrutura rural
 

altamente desenvolvida. Presumiu-se que os agricultores estariam ben adiantados 

no processo de adoqao de fertilizantes e isto proporcionaria observaen adequadas 

para&uma anglise da fungao de produqao. Cada propriedade da amostra foi escolhida 



ao acaso do cadastro de propriedades do IBRA, sujeitos aos seguintes criterios: 

(1) tivesse entre 10 e 3.000 hectares# (2)mais de 50 por cento da terra total fosse
 

explorada para produio de cultura ou pastagens, (3) mais de 50 por cento da terra 

explorada fosse destinada "aproduq~go de culturas anuais, cana de aqucar, ca6, ou 

gado de corte, e (Ji) main de 50 por cento da terra fose explorada pelo proprietario. 

Atraves das entrevistas, foram obtidos dados subre uso de recursos, praoticas cultu

rais, fluxos de credito e dinheiro, e despesas da familia para o ano agricola 1969/7C
 

Foram tambem realizadas entrevintas com 62 agentes de extensio, banqueiros, 

autoridades estatisticas, e comerciantes especializados em fertilizantes, em dozembrc 

de 1970 para obter informaqet.bi'sicas sobre a regiao e dados sobre o sistema do 

cbmercializaqao de fertilizantes. 

Para o estudo sobre fertilizantes, um total de 174 dessas entrevistas foram
 

selecionadas para analise, com base no criterio quc cada ux tinha mais de 50 por
 

cento da terra cultivada em culturas anuaise. Cento e trinta dessas propriedaden
 

eram localizadas nos tres munlicipios de Guaira, Jardinopolis e Sales de Oliveira;
 

as 47 restantes se distribuisen pelos outros sete municipios. Guaira se localiza
 

no extremo norte do Estado do Sao Paulo, na fronteira com Minas Gerais, ao sul do,
 

Uberaba. Cerca de 80 por cento do produto bruto do municipio se origina da agri

cultura. Por volta de 1948, a agricultura comegou a mudar do cafe e gado de corts
 

para culturas anuais. A topografia 'e levemente ondulantep o que facilita a meca

nizaqao. Os municipios de Jardinopolis e Sales de Oliveira sio adjacentes a
 

Ribeirio Preto e ainda t&n uma quantidade conaideravel de culturas perenos e
 

pecuaria. A topografia e mais acidentada e as propriedades sAo menoes e menosg
 

mecanizadas que em Guaira.
 

As 174 propriedades tinham uma media de 56 alqueiresy/do terra cultivada 

V/"n alqueire 2,42 hectares. 
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corn quase 80 por cento destinada " produqao de quatro culturas: milho, arroz, 

algodio e soja. Entretanto, a maloria das propriedades fnao ce especializava e1 

nenhuma dessas culturas.
 

0 uso real de fertilizantes reve.Lou-se malor do que o esperado. iAM media de
 

220 quilos de nutrientes por alqueire era n usados por'esses agricultoresL em compara

q corn outros estudos realizados no Brasil que indicam niveis de uso de 25 a 120 

1kg/alqueire. Apenas dois, dos agricultores nao usaram fertilizantes no ano agrfcola&.. 

-1969/70, e 56 por cento compraram mais de dez toneladas. Mesmo assim, o uso nao 

fol elevado quando comparado corn as recomendaq-es gerais. 

A adubagao para o algodiao e soja foi 102 e 140 por ce-nto das recomendaqes 

minimas respectivas (ver Tabela 3), enquanto que arroz e milho receberm apenas 60 

por cento do minimo. 0 uso de-nitrogenio fol particularmente baixo: apenas 24 por 

cento do recomenu'ado para milho, 56 por cento para algodao e arroz, e'9 4 por cento 

para soja. 0 usa de foafato foi baixo para arroz e milho, mas excedeu o minimo 

para algodao e soja. 0 potAssio foi usado a niveis igais ou mais altos que as reco

menda res mfnimas para algodiao e arroz, e chegaram a exceder os nAveis M0ximos para 

milho e soja. 

Cerca de 75 par cento dos agricultores usaram credito para comprar fertilizantes, 

porem menos da metade deles obtiveram cr6dito bancrio. Ifouve uma tendencia para as 

propriedades de tamanho medio e grande usarem credito bancariop enquanto que uma 

proporqao maior dos pequenos agricultores obtiveram credito de cooperativas e firmas 

comerciais.
 

intema de comercializa~ao de fertilizantes a vazio expandiu rapida0ente 
"
nessazregio de f " j expandlu 'rapiamnt 

nessa-regiac na dcada de 1960. Dos 16 c merciantes entrevIstados, apebas seis 

estavam vendendo fertilizantea hi dez anos atras , e apenasnnve em '1966. 0 n'nero 
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Tabelai' 3 .. ~mparaqao de.Usodao secomnda'e'sde Pertilizantes 
e-o llaeo Heal. pelon3 Agricultoreo 'da Regiso de Ribeirlo 
Prcto, 1969/70..& 

e Cultura ?ecomendagjo -
.kg/alt. --

Uso 
k/a 

Real 
.-

da Reoomendagao 
Mnima .. 

Todaa auIOuIt n-t 
(i)
(2) 

Nj tro.rzi., 
tro.o-1 'tIto 

83.6 
126,1 

30.1 
11911 

36% 
89% 

(3). 
(4) 

Pota.ni., 
Totr.fI 

44.2 
253.4 

58.4 
199.4 

132% 
79% 

(1) Ni.trog .oi 78-192 44'0 56% 

(2)
(3) 

Po,,!:l'ato
-Pot sio 144-288

.15-228 183.5
11465 127%i00%: 

(4) To U.. 335-768 342.40 102% 

Arroz 

(1) Ni1rogriio 
(2) 'oaf'rlto 
(3) PotuouoiO 
(4) ToIaI. 

30-77 
44-230 
30-150 

204-4.57 

16.8 
74.5 
.31.8 
123.1 

56% 
'52% 
106%' 

60%1,, 

Milho 

(1) Nitrogenio 
(2) Fonfato 
(3) Potaauio 
(4) Total 

142-164 
108-216 
22-44 

272-424 

34.1 
8005 
51.5 

166.1 

24% 
.74% 
234% 
61% 

(1) N.|ltrogen1o 22-44 20'6 

(2) 
(3) 

Foufal;o 
PolTInuio 

108-144 
22-44 

111.7 
80.0 

I03% 
364% 

(4) To IL 152-232 2123 140 

b/ Asso:i.agau Naciona] para D)ifusao de Adubos, "Sugestes Goeraki de Adul, a o" (tratmitho n.o publicado), S Paulo ,19701p,,13, 
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de formuias oferecidas para,.enda - setenta e quatro - parece ser excessivo, 

visto que na realidade apends uma pequena percentagem desse total e comprada. 

Muitas das formulas te& apenas diferengas de 1 a 2 por cento no teor de nutrientes, 

a que complica o processo de comparar os pregos reais-de fertilizantes. Embora o 

nmnero de comerciante, da regiao indique uma situagic copetitiva, grandes dife

renqas de prego foram encontradas pars fertilizantes de f6rnulas identicas. 

Alguns comerciantes fornecem servigos valiosos aosagricultores, ta i como cre

dito, transports, informaq~es tecnicas, e anilise de solo, o que estimula o uso 

de fertilizantes./ 

Foram testadas ,unAges dos tipos Cobb=Douglas e quadratica para testar a 

produtividade do uso de recursos, porem a primeira foi escolhida para a analise 

porque,.produzia melhores resultados em tormos de significintia dos coeficientes de 

regressao, erro padrao da estimativa, e coeficientes simples de determinag"o m&l

tipla. T'eze variaveis independentes foram analisadas em relagao " variavel depen

dente; rendimento das culturas. Aquelas inclufram ca.cireo, nitrogenio, fosfato, 

potssio, todos os fertilizanteu, A.u-de-obra total, sementes e defenuivos, des

pesas de maquinaria, despesas de maquinaria e mao-de-obra, despesas operaciona. 

totais, Indice de administraga-o, proporgio de terra ea--uma cultura especIfica para 

total de terra cultivada' e total de terras cultivadas. 

Os preqos de produto usados na analise form baseados no preqo redio, ree

do pelos agricultores na regiio de fRibeirao Preto durante a parte final do ano. 

%gricola1969/70c Foram eles: algodao 64 '070/15kg., arroz cr$21,1/60,kg., 

'
 uilho.Cr$10,OO/0O kg., e soja Cr$27,80/60,kg . Os preqon de fertilizanten foram: 

diirogerdo Cr$1,08/kgo, fosfato Cr$O,96/kg., potassio Cr$O,1e3/kg., e gertilizante 

SInformaq~e.t adicionais cobre o sistema de ccmercializaggo de fertilizantes
 
poderao car encontradas em William C. Nelson, "Comercializacao de Fertilizantes",
 
Nota de Pesquisa N9 3-P, Serie A, ESAI, Piracicaba, Maio de 1971.
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bivernas serilen de ant'Linc, rormn~ relizaldas cnon (Idnon. A primeira Inaluvi 

tcidas"'Ile obs#,rvv(ot;eL 6tattins bon~urtameaitor) e3sparaidcunentop purn. m Ihlo, erroz, a1.. 

goriado e sokja. UIll Regundo ligtirp calla lu us foi spparadn. nan tris1ot c"Lagorlao 

regioes tie 'lualrs, JnreUni:polle v Sth143s 0e~ o1.veira co n outrrn tnunicippioo. Lbma 

terce! rt categ',rint fol. cat-auelet 'Ida div](rhirdo-sp an obierva~-, et n11vein (110 e 

baixfo de lion o forLn, ii ate pol' Culura. 

On reauJltadon para ai run(ao ageat todia an oisra(,e Cc-.ai nenelhan ten 

Aos do estudo deo 013tieh, qpu' usinu Halr , do0 MIo (Gwitd do (')ul, Calca~reo, 

rortilizanten, bcmeito e dr9ferialvo, ilio-Jrobra o3mautirtPin (- o Irice tiesiam

niatraqgo produzirwii evefic'entes pon~Itlvot corn rolhi-ao at) rorilmorto, etiqtuantoj 

quo terra cultivadc, fcoi negtitlyo. F nftretantv, a vrtev I'ort-..1.Zanto Ccd enbatis

ticanente .[nsignIficuinte, e o eoefI.Hientc do- regrsno foi prA~ximo (In zero) Indi

cantlo quarne rieriunn,respot a) orUiI.ue 'Pxdasnwvariavein exceto semrnae 

e defensivos tlnhan valores r143 produto miarfp,itm.. menermrep que k13 prqnno de Iflflumorip 

n que auger? -jue o wo (lene fatores fi~veria, rnminerito, sor rrnIuzidlo# quarido a 

varla'vel f'ertilizante fol d(!sdobraIa rieoi tres nutrinntes1 a i trogenio deu um 

reaposta de produ~a nliamente nogntIva, onqkianto, qtxm o. forfato e potiisoi foroum 

positivos. On valoren don produtos mitraiuj ago t1tidom rim i'aboa II. Quando us 

observaqoes 'ornz 'lesdobrnulan rian trrn localidades regonain, 0on unipoa resuilbadua 

signi.fi canten parn 'Jurdtra roran que a respoa1.a rdo pota~aso no algodio fol elevadA., 

e Pm Jardln('Tolls-flalei Ile Oli.ve tin a produrQo, dio uilgodgio e arroz montrrrw ran

post~as ponitIva no nltrojgnio e negatIva pnra, o pot~finlo. 

npre de 
226,90/Von. dia sulfato de, ntinia (~JN), Cr$192j,95/ton. doe superfoaifato
(2%i P20) o CrOW57,O/ton. tie cioreto tie potaouio (6(9%I(,). 

Go on JfertIlIizanten forain baneadon ihf preqo triedia para 1969/'[O doa On$ 

http:signi.fi
http:orUiI.ue


Tabela4. Valor,da: Produi9ao Marginal de Pertilizantes .por:Nu

triente, OCultura e Nfvel de Uso., 

Valor do Prodikto 
Amostra 


iitrogenio Fosfato 


Amostra Regional
 

Todas as culturas -5.36 0.33 

Milho -2.'80 0.46 

Arroz - 2.42 -3.84 

Al-388 0.93 


soja .1.88 -0.70 


N~vel Alto
 
Milho 	 -2.04 0.18 


'Milho.3.16
 

r-9.12 r-1.55 

A 7 2.37b 


s' 	 -.1517 0.93 


N1ve2. Baixo
 

Milho -4 46' 1.38, 


Arroz "-22.'13 -11.84 


Algodao -6.07 -0.62 


Soja -72.42 -13.05 


Marginal em Cr/kg 
-

Potassio
 
tilizantes
 

1 0 b 0.03 
b

1.22 0.11 
b 

4.'85 . 194 

0.71b 0.14 
2.94, 0.19 

b 5b
 

bb
 
3.'38 I 0
 
1.13b 1.63b
 

b'

0.52 o.032
 

0.71 	 -0.09
 
b,


18.79 -3.76
 

-3.'35 0.44
 
b
 

23o38 -2.34
 

&/ 	Valor do produto marginal, medido nas medias geometrioas.Ve 
zes os pregos de produtos respectivos. 

b/ Indica aqueles casos onde o valor do produto marginal exce
de o prego de fertilizante.
 

Ponte: Nelson, op. cit., pp., 96 e 98.
 

http:geometrioas.Ve
http:Milho.3.16
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. divisao das observagoes em grupos de niveis alto e baixo de uso de,ferti

lizantes produziu alguns resultados interessantes. Os criterios unados para in

r4.usao no grupo alto variaram por cultura, Para milho, arroz e soja, oboervaqes
 

foram incluldas se a aplicaqao de nitrogenio excedeu 50 kg/alqueire, ou fosfato 

ou potassio, excedeu 100 kg. Para algod~o, os dois 4ltimos limites foram elevados 

para 200 kg./ alqueire. Todas as observaqoes con uso de fertilizante menor que 

eseas quantidades foram incluldas no grupo baixo. Os reu.itados mostraram que a 

resposta para todos os fertilizantes foi Ms'is alta (mais .:sitiva ou menos neea

tiva) na amostra de nivel alto do que na amostra regional ou de nivel baixo, 

pAra todas as culturam, exceto soja. rbora a resposta ao nitrogenio ainda fosse 

negatJv. no grupo alto, fol menos negativa que nos outros agrupamentos para tree 

das quatro culturas. 0 grupo alto tambem mostrou resposta mais alta para o fonfato 

em tres das quatro culturas; c,para potassio em duas das quatro. 

Embora os resultados tenham aigumas limitages devido a diversas variaveis 

estatisticamente insignificantes e coeficientes de determinagao razoavelmente 

baixosp a conclusio ' consistente em todas as ank4ien: o uso de fertilizantes 

nem nempre produziu u=a resposta j sitiva non rendimentos. Em alguns casoa oa 

resultados foram negativos, e em outros os coeficientes positivos foram proximos 

de zero. 

Voltando a questao de rentabilidade, as concluses sao ainda main desconcer

tantes. Emnbora um valor positivo de produto marginal seja obtido, as rendas 

agricolans riiiWA poderao ainda ser negativae quando o custo dos fertilizantes 

e deduzido. Conforme podera ser visto na Tabela 4, a ±'ezd "m~'r.na1, eral~ente 

foinig~tiva,. Na analioe regional, nao hi casos em que an rendas ibrginais 

para uso de fertilizante (NPK) sejam positivas, istoei, onde o valor do produto 



JTiarOinal excedn. o cursto do fortIlIzAteIO Para os nutrientes individuaimp an reridas 

lquildas foramn pouit'Iv~pear o pcotaiJo P nltroggnio em noja, 

A tui.tuo.qao ne u1tera umi toanto quiardo comparan on0 grupon alto e bmixo. 

Pama o grupo alto,pha rendlas nbftriM positivaB parn I'erti11zanto exceto para a 

poja. Corn o preqo de rerti-lizante de Cr$Op85 por plilo, an rendartmo~viMLs vuiriaram 

de cr.$Op32/cg de fertiizante tit) nillho a Or$O,80/krs Zio alao'iao., 0 grupo baing normal. 

mente teve peordan 1.qu~das maidn altan para f'ertI.1Pzonte que a wnostra regional, exootco 

Pama uno do potaaIo. A Jimp.t.1cagao denisen resultaom e' que no o fertilizante a 

usado dentro da wipliturde obisorvadu nenur; prcipr~te Idcc, an rendas Ib~V(±naiia Bac 

main altno aix an perdns a~n main baixas coin a apllcaqgo aLtraxa maie altaaa 

IFATO,.I _RUE AT A FALTA DE, IWF~USTA AOS rEPI'I'.tZAT3, 

Mnaim concluaoen levxinbwn durt3 qurict~ea: (1) quain sio on fatores que inibem 

unA responta~ lucrativa arvfj rertiUzaites, (- (2) porrlye out-no os agricultoreesuaLl

monte unando quanti.dadeti e/oui combi na ,6oe ntio-lti rativau de Fertiliaontes? 

Enta peaslidioa nAo ccoiheu dado.4 qixp pudessem rnzporid.Lr a esecie queatoes, 
poren rileras Sjjgeqtocn8 o3ftercoidan po ~om~o oeaojua a compreender o 

problema. A rirlmetra iitaqgo poderka ser o pro'Prio solos A terma roxa normalhiente 

e cidu, carn n~vein elevndon de fiorro e ba-:'-xta. Nftrog~nio apJlica'o no, foima do 

Oulfato de asu~nia poderm&protizir 'cldo nulf~trico, o quo izia atmentar a aftde-4 do 

Vadeel usou 124 eInoanci mosman ettrevIsts para testar os randisnentoe inargina
parna.1inron na krociucqio tit ilho eM Gara e STlen de Oliveira, Usando un 
1Thrnqdo de produqao Cobb-Dougias e faitondo a regressao do valor de fertIlizante 
em relsxqao no vvflox' do ndlho produzido, ele concluivi queo0 110 de fertilizanted 
entava proximo dIrn r:i.veiniitimhW3. Entretantoo ele relatou os retxultftdou ie outrox 
motlelos, qutia ruo rani auxaJliadoe, orn coeficientes deor 1-rtilzantes menoreop 
ott ate regatiwu, sugerindo lien Oe rartiliizante alcm don nivole kltmou. Ver 
Jone Vald;eci b.~serrap "Anrllse de Re.1nuoes Fatur-rodutri no cultura do 14ilho em 
dvardl nopolI n e Gualrap , ntado c1p t"Ico PAulo, Ano Agr~cola 1969/70"0 Dissortagio

lMeatre, nauo-puhllcoada,, EMA)Q Piracicaba, 1971, 

http:rnzporid.Lr


solo. 
A fixaga6 de foofato poclo tainbem ocorror nesse tipo do solo# toz'nando' 

Squ.ele'nutriente n*['o disponivel parn an plaritass. A qdalidado porosa do sol~o 

porlera' periitir rapida lavagem do fertilitel so dcor1rer forte quieda do Ohmivs 

dfepnis cia apJicaqao. 

Mlnegunelo lugar, a atual cominknaao de nutrientes talvexsnr1oeja adequda 

Para atender 'nonocessidades do solo a ia planth, ou talvez haja deffoielncias do 
mioronutrientes que ofuscam o valor dos inacronutrierites. 

Ifti torceira possibi1icdade e' a hpoca Impropris, par& a aplicagio de fertilis 

zante, 0 tertilizante talvez~ nao meja colocado no local adequado Coin relagiaO 

semente, ou a coibinma'o e e'poca cle ripioagao talvat nao sejamr as ideais. 

tbia quarta expliaro alternativa e'que as variedades branileiram de plaritas 

padriao aimplenuenbe nao acrein eficientes no uso de fertilizantea qufmicou., as 

to eondI1;e~s Incai n de cultivo, as vcu-iectades presenten pudu.ko produsir relativa

mente menos renclimento par tunr1.re de ferti1izatite que as novus veariedades do 

culturao ansci-ouIM con i "!leolou' i Voirlc". Tato iria nugorir que Para uma rolAglo 

dada de preeqo, usBO timo de fprti.iante e irendiraento nertarn inals baixog. 

Finalmenite, wna, quinta explicantgo podlern. aer augeridA pela dir~erenqa obeer

vada, entre os grupos dea nivel alt' r baixop As taxcu de aplicaqao de fartAlietg 

talvez ainda, na'o sejam suficiertemente altan par&. gerar uzua reeposta u~ntctv 

do rendimento. Talvez uiz= certa tax& minimna crItic. e'necessa'ria Para compenser 

algune dos problernas aenciorc~don aciina, e a apliago ale'n doee ponto taJlvez 

produ'ei trns crescents resposto por unidade. 

A responta dos agricultoren i dificil de as interprotr f,omum aceitar-oe 

o,ponto de vinsa que on agricultores ado econoiewnente racionais, contUdo ties 

cano parece quf! alen eatan oinanto 'Aveins nio-econoniicom de fertiliartes. Uis 

http:tunr1.re
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explicaqao talvez sejia quE2, vinto que4 
 o uno amplamente dirunditdo de fertilizante
 

e ainda razoavelmentc, rrecente, oc atericulfkires eutgo ainda experimentando para 

determinar a LC. cj suaG poprie~alods, dadas auas prc'ticas atuals deadubaqao L-ric 


culbivo e ar~Iminitra';ao. Por outro lado1 eles parecem eatar orientados 
 para o 

aoCmportaznento econ~inico apesar (tau recomendaqoes de Iertilizantes existentes.
 

Dove-se lembrar que, em Jnediap o uso cie pot~Assio e comparativamento o~levado e 

ease eo nutrierite que tern consistentemente. dcionstradc' respoota positiva de 

renclimento, 0 nitrogenio cleu tuna rrsposta negatIva e o uno ag4rcola est&' atante 

abaixo dio m~nimo. YEsBCS fatos sugerem que an pr~priaa recomienda-es talvez 

necessitem uma revisgo a luz de resuJltadon de pesquisa ao nivel cia propriedade,
 

agricola.
 

Outra questao 6'aquela, do sistema tctal de abastecinento de fertilizantes.
 

A malor parte do fertil!zatite consund do em Slao Paulo e pre6 -misturado e, emnbora,
 

haamuitas f~rmuias, h. ua variagaa limitada do combinaqoes de nutrierites cia, 

quaJ. os agi-ictiltores poclem escoiher. Os bancon riuitas vezes exigem que Os 

agricultores usem risturaa e taxas dle apliiaqo recomoncladaB para quo se quaifiquem 

para receber credito. Assim sendo, os agricultores talvez se vejan forgadoe a aeguir 

'r~ticas de adubarqao nao Inteiramente adequadts para suas condiqes especifi cas. 

Corn termoo ta0 'favora"veis de empre'timo, oz agricultores talvez tenham aido enco

rajados a usar quantidades miores que o normal de fertilizantes, aern atenqac
 

suficiento para as necesaidades reain e a apiicaqio correta.
 

Finalinente, alguns dos ulgricultoreB entrevistados expressaran reclawaq~es 

quanto ao controle Inadequado da qualidade na fabricagao e distribuiqao dos terti

lizantes. Fmbora haja notilas de rotulagem Lalaa ou iriexathp nao e'de-se esperar
 

que ease0 fator por al0a 
 tenha sido respons~vel por uma -,,--te aignificativa da falta
 

de respoata.
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CONCLUSOISS
 

Os resultadoo desoa pesquisa domonotral quo, em 1969/70t 0'
 
-valor do produto marginal de fort-ilizate, rpregadoa n-a. prodixga~o 
do oulturam anuais gorainzonto 1.7o]. negativa eta utn rogigo oonsid.1 
rada como das man pro(r1'e!mista1 e p2odutivas do Estado de Sao 
Paul~a. A iniplicigto A quo onI agricul tores na~n pwlena aumontar a t 
xa do aplicamtio do f'cvtJlizantos oconomlcurnonto, aposar do quo o 
ua atual. emtfl r~elativuinmito IbaIxo conmparn(1o coni o uso por hoot1 
re de fertilizatt-S om1 nJ~gling parsie. AJ.~rm disso, so o valor do 
produto margiiiuii do uso do fortlizuritoI no nivol atua. nerseao oul 
turas*o ontirauar n. twrdizir rompos Las poquenas ou negativas de reu 
dimorit aorends, 4 Vrovayvo1, que atrav~o do nuas prAIprias experi*ti 
olaB 08 RgrCIIttron o3VOntlIRlmnrio vonham a roduzir o nivol deo 
plicagao do rox-tilizanmtoo ou, polo rnonas, alterar tas combirngeodo 
nutrientos. () nuronto do coflnuo do fertilizantes iralt onta~op dl 
ponder prlnclipalnotte de sua advq~ao par prirte dos agricultores quo 

alndn n~lo onI Pst~o un-ttido c dii rplicagaio cat ottras culturels Maio 
sonsfveis au nott uso. Entrotarto, pnra quon a taxa de crosoimerito 

da renda agrfcola n ori'anto do capItal tumontom', n-fveim Maio aj 
too do produtividade deoem nor atingidos atrav~s do maior uso dos 
insumnos modornomo incluindo Irvt.lizaritos, Os fortilizantes# & 
contru'rio (1e rlguns outros tipos do insumnos, tomi a importants Va 
tagom dto qua, o impacto doxivndo do sou uso, tonde a mer neutro em 
1'elaga1() faculturn a o Lanlanhoc ila propriedado. 

Coriderando quo a reginto flibeirdao Preto tomi usia infra-op 
trutura altanionto desorivolvida e agricultores progrommistaig A . 
vidooo que a 2-esposta ao usa de fortiliseantes tenha sido maior sin 
outran rogimoem main atrasadame So oota implicagao ; corta, a 00o1 
ciusao 9 quo o usao adixionai. do fortilizantos nao irA contribui~v 
substancialmrito para aumentar a produtividade agrfcola. A1~m diL 
so os resultrtdom da posquisa sobre trilgo demonstram quo, aposar do 
umn jrando prograsia para astinular n produgao, nao houve ausiento na 
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quo no caso do U111 iiisumo,fortilimiitemsprodutividade nitdia, Pareoc 


tima importanto barreira toonol6gica
o do uma cultural trigo, lidp 


9atuais polfticas agrfoo).asque ter& que ser suporada mitnt( qiio an 

aumelitom
 possan eatimtiiar a nmudernizmj.io dit igriculturn atrao do 

significantes de prodtitividade. 

A irnplicaggo dessev romult~adom .ara o desonvolvjfLmento agri 

nercado p'ode serl um estfniulo impol
cola 9 de quo a irttorvenquo tn 

tante, a ourto prazo, paru a creavlmentp. Ela porgn1, nao pode estJ 

mular a modrnizaqao o prochitIividride nuk ausancia do irifornagoem 

ao nfvnl da proprieado r.as~lidas sabre altortiativas tueraitivui 

lranil eat&X oxplorandoI( um)timio relatvttieite fAcil de aumen±'al. 0 
portti atgorui onfronti a tatreifa relativantentetar a produitividado, 

0)esfort.o (d0Minist~rin da .4
diffcil de prontovel' posquisi badolen. 

na peaquisa,gricultura e do outras inmt:II1migoes Brasieivast5 tanto 

econiin como zia agr~fonhica, poderd fornecol' as bases para a prA 

xima etapa do deselvolvihohito ugrfrcola do Palo, 

http:nmudernizmj.io
http:agrfoo).as
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