Overview of the
Amazonas area in Brazil.

Available Phosphorus and
Potassium Status of Soils
of Amazonas State
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Amazonas State in Brazil does not have significant fertilizer consump-
tion at present, but the area has great potential for production of oil
palm and other crops. Researchers recently compiled results from
over 3,000 soil samples taken during the last 30 years. They identi-
fied large areas of phosphorus (P) and potassium (K) deficiency in
soils.

currently prevails in Amazonas State. The climate and other

conditions are favorable for industrial crops such as palm oil, rub-

ber, tropical fruits, and possibly even beef cattle. Agroforestry systems

with a crop mix of cacao and rubber or Brazil nut and cacao are being
considered.

However, the region has serious limitations with regard to soil fer-

f ; ubsistence agriculture producing cassava, beans, rice, and bananas

| tility. Even where river access to transportation and commercial trade

is readily available, fertilizer use is still in its infancy. The slow develop-
ment can be attributed to lack of affordable crop inputs as well as to
inconsistent support for programs designed to promote efficient use of
fertilizers and soil amendments. The current low literacy level and dif-
ficulty in financing agricultural production are other drawbacks.
About 75% of soils in the tropical Amazon region are either Oxisols
or Ultisols. Both soil types are found in the uplands, “Terra Firme”,
and the floodplains, “Varzea”, which comprise the two

principle landscapes. The upland topography undulates mod-
erately, having flat and dissected areas, small hills, and nar-
row valleys located beyond reach of river floods. Soils are
acidic and aluminum (Al) toxicity occurs in about 80% of the
region. The floodplains encompass 60,000 km? and have vari-
able fertility and soil composition due to inconsistent deposi-
tion of sediments with varied mineralogical origin, organic
composition, and particle size distribution, derived from the
Andes Mountains and river bank erosion.

Despite this diversity, soils are predominantly dystro-
phic, with exchangeable calcium (Ca) and magnesium (Mg)
lower than 1.5 emol /dm?* (Moreira and Malavolta, 2002).
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Malavolta (1987) and
Lehmann et al. (2001) esti-
mate 90% of soils in the
Amazonian area have poor
fertility. Soil testing com-
monly finds K, Ca, Mg, and
available P to be below
critical levels. Available soil
P and K are primary yield-
limiting factors as judged

by the frequency of
Mehlich 1 Samples teStlng 1- Manaus 22 - Codajds 43 - Nova Olinda do Norte
3 1l- 2 - Alvaraes 23 - Eirunepé 44 - Novo Airao
less than 5 mg/dm for a;,all 3- Amatura 24 - Envira 45 - Novo Aripuana
able P and 0.1 cmol /dm’ for 4- Anama 25- Fonte Boa 46- Parintins
. .. 5- Anori 26 - Guajara 47 - Pauini
available K. This is Cleal‘ly 6- Apui 27 - Humaita 48 - Presidente Figueiredo
Imiti 1 v- 7 - Atalaia do Norte 28 - lpixuna 49 - Rio Preto da Eva
!lml_tlng agrlcultural acty 8- Autazes 29 - Iranduba 50- Santa Isabel do Rio Negro
lty in the Central Amaz()n, 9 - Barcelos 30- Itacoatiara 51- Santo Anténio do Iga
. . 10- Barreirinha 31- Itamarati 52 - Sao Gabriel da Cachoeira
Most soils have hlgher than 11- Benjamin Constant 32 - ltapiranga 53 - Sdo Paulo de Olivenga
0 . 12- Beruri 33- Japurd 54 - Sao Sebastido di Uatuma
50% Al saturation and 13- Boa Vista dos Ramos  34- Jurua 55- Silves
lower than 50% base 14 - Boca do Acre 35- Jutai 56 - Tabatinga
. . 15- Borba 36- Ldbrea 57 - Tapaud
saturation. These condi- 16 - Caapiranga 37 - Manacapuru 58- Tefé
. 17 - Canutama 38- Managquiri 59 - Tonantins
tions present a large ob- 18- Carauari 39- Manicoré 60- Uarini
stacle for hea]thy root 19- Castanho 40- Maréa 61- Urucaré
20- Careiro da Vdrzea 41- Maués 62 - Urucurituba
growth and plant develop- 21- Coari 42- Nhamundé
ment (Dematté, 1988).
With the objective of Figure 1. Counties in Amazonas State of Brazil.

presenting more substantial

data, results from 3,340 soil samples collected during the past 30 years were
compiled by the Laboratory of Soil Fertility of the Brazilian Agricultural
Research Enterprise (Embrapa Western Amazon—Manaus). Samples were
collected from all 62 counties of Amazonas...the largest state in Brazil...with
approximately 1.5 million km?, representing 30% of the Brazilian Amazon
area (Figure 1). In the absence of geographical coordinates, it was as-
sumed that sample points were uniformly scattered over each county. Soil
fertility data were assembled as three intervals of percent frequency with
0 to 40%, 40 to 80%, and 80 to 100% of occurrences below 5 mg/dm? for
available P, and 0.1 cmolc/dm?’ for available K.

Results of the Survey

Western and central counties with large areas near sediment-filled
rivers, or lakes flooded by these rivers, had the lowest occurrence of soil
P deficiency (Figure 2a). A few soils in the central region were identi-
fied as isolated areas of higher P fertility. Given their location (i.e., Anori,
Careiro da Varzea, Alvaraes, Uarini, and Jurua counties), they are most
likely examples of floodplain or anthropogenic soils. The loamy plains
in the eastern and western part of central Amazonas had intermediate
P fertility.

Counties located inside a wide arch extending north to south had more
than 80% of samples testing low in available P. The low values observed in
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(a)
P <5 mg/dm3
B c0-00% the northern reaches of the

state are a result of extensive
L] 40-80% plateau areas covered by higher
| weathered sediments of the
cretaceous-quaternary period,
and of crystalline shield up-
lands located around the basin
of blackwater rivers (i.e., Ne-
gro, Japura, and Branco Riv-
ers) characterized by an ab-
sence of sediment. The coun-
ties of this area (Barcelos, Santa
Isabel do Rio Negro, Sao

(b)
K< 0.1 cmol, /dm3

I o- 100 Gabriel da Cachoeira), together
[T 40-s0% with the entire east and a large
 o-s0x part of central Amazonas

(Carauari and Jutai), represent
70% of the state wherein 80 to
100% of soil test P values were
less than 5 mg/dm”.

Figure 2. For Amazonas State, frequency of highly P-available deficient With regards to available
soils (< 5 mg/dm?) is illustrated at top (a). Frequency of highly soil K, the western reaches had
Kavailable deficient soils (< 0,1 cmol /dm’) is illustrated in (b). ~ the lowest occurrence of
Mehlich 1-extractable P .and K (N = 3,340 samples). samples testing below 0.1 cmol /

dm?® (Figure 2b). These rela-
tively high K contents are mainly a result of an appreciable presence of
primary minerals such as feldspars, chlorite, and micas (Marques et al.,
2002). In the extreme west and southwest, 40 to 80% of samples tested
below 0.1 cmol /dm®. It was verified that the central and eastern areas of
the state represent a large block of K deficiency. This area along with the
equally K-deficient northern counties (Barcelos, Santa Isabel do Rio Ne-
gro, Sao Gabriel da Cachoeira) combine to represent 70% of the state wherein
a vast majority of samples (80 to 100%) tested less than 0.1 cmol /dm?®.

Dr. Moreira (e-mail: adonis@cpaa.embrapa.ba) and Dr. Gongalves are researchers with
Brazilian Agricultural Research Enterprise (EEmbrapa), Manaus, Brazil.
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