
BRAZILIAN AGRICULTURAL RESEARCH COORPORATION - EMBRAPA
HUMIDIC TROPIC AGRICULTURAL RESEARCH CENTER - CPATU

Trabalho a ser apresentado na "InternationaI Conference on
AGROFORESTRY: PrincipIes and Practice", University of
Edinburg, Edinburg, 24-29 JuIy, 1989.

,.

SILVIO BRIENZA JUNIOR
JORGE ALBERTO GAZEL YARED

BeléM-PA
1989

FOL
4696

Agroforeslry syslems as an ...
1989 FL-FOL4696

1111111111111111111111111111111111111111I1111111111111111111111111111111111
CPAA-19671-1



AGROFORESTRY SYSTEMS AS AN ECOLOGICAL APPROACH
IN BRAZILIAN AMAZON OEVELOPMENT

SILVIO BRIENZA JUNIOR *
JORGE ALBERTO GAZEL YAREO *

ABSTRACT

This paper discusses EMBRAPA's agroforestr~ systems
experience in the Brazil ian Amazon. The forestry species and
fruit rees introduced in shifting cultivation systems had
great success. particularly the wood species Cocdia
90eldiaoa and S~ieteDia_I~Coebylla_and the fruit trees ~usa
spp and Ibegbco.a_9caodlflocul. In forestry plantations
~i90a_uo9uiculata was mixed with the trees C& __ 90eldiaoa.
Jatacaoda_to~ala and Ba9assa __ 9ulaoeosls in the first two
years to reduce costs of investment and cultural treatment.
1n this case. Yi90a __ uo9ulculata did not affect survival of
trees and incresed heigh and diameter tree growth. The
introduction of wood trees in I ivestock pastures can
represent formation of system more balanced and stable
through the nutrient cycl ing than it is possible today. A
silvopastoral system has been carried out in Paragominas
region (Eastern of Para) using the forestry species
Eutalyetus __ teceticocois. B& __ 9Uiaoeosis and StbizolobluMamazoolcul. the crop ~alz __ sp. and the forage species
Bcacbiacia_bcizaotba. B&_buMidicola_and eaoicul_la~i,ul. The
forestry and forage species performance has been
satisfactory and the corn yield was more than regional
average. The cattle. at a low stock ingrate. graze normally
on the site and cause no harm to the planted trees.
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INTROOUCTION

lhe BrClziliCln AmClzon hCls a b o u t 280 mi 11 ion h e c t a r e s

of dense forest representing 601. of the IClnd cover of

B r CIz' i I • The most frequent c Li m a t ! c types (Koppen

classificCltion) Clre Awi, Ami a n d Afi. Most soils are highl';}

w e CIt h·er e d , a c id ic a n d o fIo w f e r til it ',I •

The commom reClsons for deforestCltion in Amazonia Clre
to e s t a b 1 i sh swidden agricultural p l o t s , ar tree
pIClntations, or cClttle ranches. In this paper examples Clre

,..provided of how Clgroforestry techonologies can be usefuI ta

both farmers, plantation foresters. Clnd ranchers in

B r a z i 1 ia n AmClzon.

THE SMALL FARMER ANO THE AGROFORESTRY SYSTEM

Shifting cultivatian is an impartant land-use

p r CIc t i c e. i n the BrClzilian Amazon. The mCl in crops used in

Clnd cassavCl

s m a l I forest a r e a i s felled Clnd burned and

cultivated for two or three yeClrs Clnd then the Clrea is
ab an d o n e d . In the BragClntina Regian (nartheast af the State

of Pará), where populCltian densety is high, the land fClllow

t i me i s about three years while in other pIaces, where land

pressure is lower, fallows cCln extend to ten or More years.

Itis estimated that in the North Region of Brazil over

300.000 hectares are been annualy Iet to fcdlow in shifting

cultivCltion systems.



The Major criticisM of slash and burn agricu1ture is

t h a t i t is an inefficient use of the 1and because new

parce1s of forest have to be c1eared every two or three

'Jears to sustain the cu1tivator. Also, the crops produced

are of low va1ue. Hence, the farMers have 1 ittle opportunity

to accuMulate capital and thereby better their I ives.

In the Tapajós Region of the central Amazon, it was

'nitiated a holder research towards helping sMal1 producers

to adopt more environmentally sustainable farMing practices,

and obtain an additional source of capital. This Means,

introduction of fast growing and h i 9 h

econoMic value forest
,.

s c e c i e s into farMing areas. The

t e s t e d s'Jstem involved the cOMbination of corn (~alz sp),

and Mahogany

Corn and banana were planted in

accordance with the traditional local pratice. The forest

species perforMance is satisfactory b e c a u s e a t e ight 'Jears

of age the wood volume are 31 M3/ha for freijó and 8 M3/ha

Using th i 5 approach, the total 9 t' o S s

production and n e t inCOMe pet' hectare per year of this

systeM can, respectively, increase 6.2% and 1.8% (BRIENZA

JUNIOR et_al11~ 1982).

The /IIi:,:ing of tree tiMber species w ith short.-l i ved

crops is still not a n ideal solution because aft.er crops

s e n e s c e , there is st.ill a wait of many 'Jears before the

timber species for hClrvest. The introduct ion of

More 10ng-) ived fruit. trees Might. solve th i s probleM,

providing steady production while the tiMber species grow

fast.
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In January, 1986, an experiMent was initiated using a

farming area of 1.5 hectares involving crops, fruit trees

and forest especies. The objective was to study an

agroforestry model adapted for small farmer conditions and

which could function l I k e a c a p i t e l Lz a t i o n mechanism. The

species involved were cumar~ quaruba

b r a z i l nut
t.at':.juba (Ba9assa 9ulaoeosls), cupuac;~

.9r~n!Jjflori.lLD), ingá (Ioga sp), freijó, mahogany, banana and

corn (MARQUES eL_illl, 1986).

According to MARQUES et __ alll, (1988) the crops and

1,400 Kg/ha in the s s t a b l ishment c h a s e , when it

.-,.. -,.

. ."'. ';', .'\\w a s m I :.:e d "") Y~., .aa... ..
regiOnal\::-------

the trees showed good performance. The corn yield was about

with banana. This production is approximate the

average of 1,500 Kg/ha. Besides providing shade for fruit.

and timber trees, the banana had good yields with low costs.

In the second year of experimentation, the fruit production

was about 1,900 Kg/ha or 500 bunchs or 22,820 fruits, which

represented US$ 930.00/ha/year of gross i n c o m e , One ',lear

after tree planting, the survival of the majority of

species was good. Tatajuba, freijÓ, cumar~ and mahogany

showed 100% of survival and brasil nut 90%. Quaruba survival

was low because the seedl i n s qual it'.:Jwas n o t good. Mahogany

presented the best growth (2.20 m of heigth) and was not

a t t e c k e d by l:fYl!slebylliL9Caodela ti 11 12 months of age.

Tatajuba, freijó and cumarO had shown heigths of aboul 1.30

m and 1.50 m , respectivelly, whereas brasil-nut presented

0.50 m of h e i s t h , which is n o r m a l for this species.



THE FORESTRY ANO AGROFORESTRY SYSTEM

Forestry cou1d a1so be cOMbined with crops in its

phase of estab1 ishMent as an agroforestry technology. At

present, tree plantations are Most common in the State of

Pará and AMapá Federal Territory which include about 170,000

hec r a r e s of planta ti on a r e a , The main species used are

gITlelina pinus

~aoduceosis) and eucalyptus (Eucalyetus __ ucaebylla and Ea
deslueta). Recently~ experiments have been undertaken to mix

!"
plantation tree crops with annual faod crops. One obvious

advantage is econoMic because food crop associated with tree

species can reduce forestry p1antation costs, as we1l as

decrease the frequency of crop treatMents and it is

favorable to tree growth. In 1980 an experiMent at Belterra

(State of Pará) was initiated. Tatajuba (Basassa
syl~nensls), parapará and freijó were

Mixed with cowpea (~igoa_uoguiculata). According to BRIENZA

JUNIOR et __ alll, (1985) in the third '.:Iear, the tree species

freijÓ, tatajuba and papará had an average height growth of

3.6 m, 4.5 m and 4.8 M, respectively. The cowpea yield was

645 kg/ha in 80% of 1 hectare at this tiMe. Cowpea has also

shown satisfactory results with other tree Mixtures in

others areas of the Amazonia. According to UEPAE-MANAUS

(1980) cowpea yie1ded 780 and 900 k/ha in separate Mixtures

with rubber tree and guaraná

respective1y and when cowpea was Mixed with freijÓ its

production was 805 kg/ha (UEPAE-MANAUS, 1981). The results

are indicating that cowpea is a good option for Mixing with



farestry species because it affers a gaad yield and does not

seeM to suffer from the presence Df trees during the early

years Df plantatian develoPMent.

Although crops mixed with forestry species does nat

affect survival af the trees, increases its height a n d

IjiaMeter growth reduce casts af refarestation, the

iMPlementatian af these systeMs will depend on

e c o n o er i c f a c to r s , s e e c l e l Ls a v a i l e b t l t t s o f capital (BRIENZA

THE CATTLE RANCHER ANO THE AGROFORESTRY SYSTEM

Since the ear 11:1 1960s, large areas af Amazonia have

been cut to e s t a b 1 i sh cattle ranches. Pastures are

e s t a b 1 is h e d a f t e r t h e f o r e s tis c u t a n Ij b u r n e d •

Pastures grasses grow well during the first few years

following clearing, but then progressive decl ine in

productivity generally occurs due to loss o f 50 i1 fert i 1 itl:l

and poor ManageMent pratices. At present a b o u t 8 million

hectares Df cultivated pasture e x í s t with perhaps half of

this area in some stage Df degradation (SERRAO, 1988).

Agroforestrl,J techn ic u e s and concepts can also be

incorporated into 1 ivestock operations in the hUMid tropical

region. For e:·:ample, in 1985, Brazilian Agricultural

Research Coorporation (EMBRAPA), initiated a s i l v o c a s t o r-a l

experiment in ParagoMinas (State of Pará). The work began by

e l e n t f n s a M i x of corn and tree crops. In the th ird I:lear,

after two crops Df corn had been harvested, forage grasses

were introduced with a final planting Df corno Now, in the



fourth year, the swaths of grass with 12 m of large, between

the trees rows, are periodically grazed.

The tree species in this experiment are paricá

eucal i p t u s (E&_ter:et.i~Qr:Dis) a n d

tatajuba (Ba9assa_9ulaDeDsls).The forage specie are Marand~

r e l iminar'~ results of this research are very

interesting. According to MARQUES et_alii. (1986), AGUIAR et
ali L (1987> and VEIGA et_alii, (1988) the corn production

in the first, second and third years was about 1.100. 700
,.

and 400 kg/ha, respectively. These yields are satisfactory

when compared with the regional average. The forestry

species performance has been satisfactory. At four years the

s v e r a se plant b e i s h t a n d d i a m e t e r- growth w a s , r e s c e c t i v e ls ,

15.7 m and 14.3 cm (paricá), and 12.9 m and 11.0 c m

(eucalyptus). Tatajuba experienced problems with deer

grazing during the first year but at present it is growing

well with an average height of 6.5 m and an average diameter
of 5.8 cm. Df the forage species used, marandO had the

grestest yields 11,100 Kg of dry matter/ha. This performance

allowed a stocking of up two steers per hectare in a

rotational grazing system. The cattle, at a low stocking

r a t e , s r a z e n o r m e l lv on the site and cause no harm to the

planted trees.



CONCLUSIONS

Agroforestry systeMs may not necessarily be an ideal

solution for alI Amazon conditions. However, there is a
growing consensus that these systems can constitute a

rational land-use strategy in many cases because they

Maintain the integrity of the forest landscape and provide

Moderate 'dields.

For the small holder, it can be suggested that the

goverMent estab 1 ish incentive programs for agroforestry

systems. This money could be used to establ ish nursuries to

produce the seedl ing n e c e s s e rs for these agt'oforestr',:j

s s s t e e s . In th is wa'd, small producers wi 11 have a chance to

improve their incomes while using the land in a more

ecologically sustaineble manner.
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