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RESEARCH AND THE NORTHEAST BRAZILIAN CITRUS INDUSTRY1
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ABSTRACT - A review is made focussing on the influence of EMBRAPA's (Brazilian
‘Enterprize for, Agricultural Research) program on the development of the citrus
“industry in Northeastern Brazil, one of the poorest regions of the country. This
region comprises almost 20% of the total land surface and almost 30% of the
‘;{wt;ry'_s population and exhibils serious social and economic conirasts, Due to this
‘exlensive area (approximately 1,600,000 km?) and the large range of climates and
soils, although the annual rainfall in almost 60% of the total area is less than 750 v
mm, the export/import balance is always favorable. Neverthless, continually
‘unbalanced growth between north and south has brought several social problems to
~ the country as a whole. Recognizing this situation regarding the citrus industry in
‘the 60's, where the citrus fruits of lale ripening varieties that supplied the
~ northeastern markets were exclusively from the State of S&o Paulo, and led by a
citrus culture survey made in the Cruz das Almas area in 1981, a research program
~ was started at the National Research Center for Cassava and Fruit Crops in order to
improve varieties, extenc harvest time and introduce certain cultural practices such
- as dense spacing. Ten years later a significant change could be observed — virus
free and productive ciones (nucellar lines) of late varieties like 'Pera’ orange became
prefered and close spacing (400 treessha) had been widely acceplec. As a
consequence of research results, regarding the mentioned aspects, almost 100,060
ha of citrus have been planted in the Northeast and especially in the States of
Sergipe and Bahia.
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INTRODUCTION

The Brazilian ‘Northeas! is located betwec 1 the palaliels 29 ang 18° S
and between 35¢ and 429 W. The region comprehends the States of Mara-
Piauf, Ceard, Ric Grande do Norle, Paralba, Pernambuco, Alagoas, Sergipe,
and the Federal Teriitory of Fernando de Noronha occupying 18.2% of the
ce. It has 42,822,000 inhabilants o 29.5% of the country's population as
¢ observed in the Figure 1 and in Table 1,
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TABLE 1~ Arca and population of Brazil according to regions, 1990,

Region Area % Population {millions)
(miltions of km?) Urban Rural
Norih 3.851 45.2 4,988 3.994
Northeast 1.556 18.2 25.001 17.821
Center-Wesi 1.604 18.8 8.068 2.263
Southeast 0.924 10.8 57.910 7.648
South 0.575 6.7 16.775 5.987
Total 8.511 100.0 112.743 37.624

Source: IBGE (1989).
In this area, greater than tha! of some developed countries such as
Germany, England, France and Japan, occurs a large range of climate and edaphic

conditions which permit diversified utilization for agriculture.

TABLE 2 ~ Rainfall and land surface for successive vegetation types.

Vegetation Rainfall Area o
mm km?

Forest - over 1,600 510,000 31.9

Scrub - 750- 1,000 313,000 19.6

Sevanna - 500- 750 501,000 36.9

Semi-desort

250 - 500 182,000 11.4
Desert - - 250 4,000 0.2

Source: SUDENE (1985).

The climate = considered as humid tropical with an annual terrperature
mean varying from 23YC teo 27°C and insslation of 2.300 hours/year in the humid
€ 10 2,800 hours in the dry areas - data of extreme imporlance for biomass
oduction. In the "Drought Poligonal” (under 750mm) is situaled more than half the
a of the region but there are 82.0 million hectares with over 750m. Because of
‘availability and ecological conditions agriculture has a significant participation
- the export volume, while in decreasing scale due to development of other
ities, such as the petrochomical Industrial park installed in the Stale of Bahia in



the 70's. In 1960, agricultural products contributed with U.S. $206 miilions or 83% of
the Northeastern export total, rising 10 U.S.$ 1 biltion in 1083 or 45% of the total.
While in the pericd 1975-83 the country presented a negative sum of almost U.S.$ 4
billions in the export/import balance, the Northeas! hag U.8.8 8,5 billions as
‘Superavit, However, agricultural praduction has decreased iis parlicipation in the
Gross Internal Product from 30.49% in 1960 to 14.3% in 1988 at a annual growing
rate of 3.1% while indusiry and services had grown 6.2 and 8.1% respectively,

Although there is recognition of the important role of agriculture in the
country's development, there remains a basic dilference between the North and
Northeast regions, on the one hand, and the Southeast region on the other. This is
most markedly so in the case of the State of Sao Paulo, where there elready exists
a very competitive agricutiure alongside a highly technified industrial seciorn. This is
& largely responsable for Brazil's Bth position in world economic rankings.

The lack o! a strong agroindustiry sector in the Northeasl accounts for
many of the negative aspects of the region, such as: the migration of more than 5
miilion pecple from rural areas 1o the Southeast States, which is causing a very
serious social problem: overpopulation in ali the larger cities: underemployment in
the urban areas eslimated as 32%, as aginst a national average of 7%; the
concentration in the region of 48.6% of those classified as poor, and of an estimated

1 68% of the rural misery where there are 23 millions of needy people.
[ The need for the development of this region on an agricultural base is
- more than clear. Agroindustry in the key for ceveloping regions like the Northeasl

where there are land availability, suitable climate and soils and a high demand for
agricultural products.

CITRUS RESEARCH

Headed by a survey conducted in the Cruz das Almas district in 1961, a
citrus research program at IPEAL, today kriown as CNPMF/EMBRAPA, was started
in order to seek solutions for problems which limited procuctivity. Relevant among
the limiting factors wae the genetic origin of the propagating material in more than
90% of the orchards. Due 1o the presence of virus disease the trees had a low
ductivity potential.

Taking this reality ag 3 slarling point, the researcn planned was
vially related to genelic improvement and cullural practices. As soon ag the first
s were released through “Digs da Laran;a" (fieid cays) with direct coliaboration
the State Exlension Sorvice end Banco ¢o DBrasil S/A, the data and the
gating material transferred showed betler performance than that which had
used until then. Also throughl the Slale Committee of Fruit Crops, which
researchers, extensionists, lecachers as well as the elleclive credit

ipation, the technigues began to be incorporated in orchards in different
ions.
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The booklet "How to grow citrus”, a publication with a direct messsage
to the grower, and the budwood of certified material were the vehicles of approach
between the researcher and the citrus grower.

Through the introduction and distribulion on new clones, superior to
those formerly used, the pregram began to be utilized significantly by citrus growers,
whereby the number of cerlified buds triplicated from 1867 to 1970, reaching the

~ expressive number of 2 millions units as Is shown in Figure 1. After 1972 citrus
growers started to use their own budwood.
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Al the same time, 12,000 trees of nucellar clones, some not yet used,
distributed to make possible the lengthening of the crop, which was previously
nlrated in few months of the year with a resultant fall of fruit price on the
ket.

} The superiority of the nucellar clone was observed through experimental
with ‘Bahia’, ‘Baianinha’ and 'Pera’ sweet oranges as is shown at Tabela 3.

8 - Production (/ha) ¢i nuceliar clone and oid clones of ‘Baianinha’, ‘Bahig’
and ‘pera’ swect oranges.

Nucellar Cione Cld Clone
ninha orange (4 years mean) 16.3 7.4
a orange (4 years mean) 18.4 16.3

range (5 years mean) o6 2 i




This difference could be explained by the presence of exocortis viroid in
‘Baianinha’' trees, psorosis in ‘Bahia’, psorosis, exocorlis and {risteza virus in 'Pera’
trees.

From the survey conducted in 1861, it was observed that the tree
density per hectare was aproximately 200 or 7,0 x 7,0m and 8,0 x 6,0m gpacing. An
experimental trial comparing three spacings, among them the traditional 7,0m x
7,0m showed in 10 years of controlled study that in a more dense spacing of 7.0 x
3,0m the production was almost double that obtained at 7,0 x 7,0m (Table 4).

TABLE 4 — Production (U/ha) of ‘Natal’ orango undot thieo spacings

Spacing Production (t/ha)
7,0m x 7,0m 20.0
7,0m x 5,0m 251

7,0m x 3,0m 33.8

CITRUS INDUSTRY IN 1970

In 1970, a sutvey conducted in cilrus orchards showed the following
‘Situation in the Siatc of Bahia:

Cultivated area 2,800 ha
Number of trees 670,800
N? of producing trees 420,000
Production 11,600 t
Mean proeduction 5.9 t/ha

In Cruz das Almas, an area considered al that time as the most

mising, the survey showed limiting and negalive aspects such as the precominant

 of 'Bahia’ (Navel) orange (old cione), gralted only on ‘Rangpur’ iime as rootstock

planted at 7,0m x 7,0m spacing. A similar study was done in Sergipe in 1671
g:

Area sampled 1,997 ha
N? of trees 448,524

N? of producing trees 287,930
Production 11,000 t
Mean production 8.¢ t/ha

The aree 'which comprehends the districls of Boguim, Riachdo do
- Pedrinhas, considered the most represamntalive, showed a precdominance of
weet orange {old clone), gralted on 'Rough’ lemon rogtstock and pianted at
 density (5,5m x 5,5m).
A survey made in citrus orchasds in the Cruz das Almas area In 1873
I that the research was responsible for the propagation of nucellar clones in

ortion of 44% and that this propagation was offected afler 1960 when this
program was initlated.
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ACTUAL SITUATION OF NORTHEAST CITRICULTURE

According to IBGE Foundation the following was the orange
ormance in Brazil and the Northeast from 1960 to 1988.

TABLE 5 —~ Growth rate (%) of orange production, harvested area and yield in Brazii

and the Northeast, represented by Sergipe and Bahia States (84,3% of
the tolal region).

1860/70 1970/80 1980/88

Orezil  Sergipe  Bobia Brazil Sergipe  Bahis Brazll Sergipe Babhls

Harvested area 6.05 21182 601 11.03 15,38 678 4.46 3,57 £.65
etion 8.37  16.486  6.78  13.38% 2536  B.08 4,33 4,34 .52
Yield 0.28  +3.29  6.65 2.13  B.66  1.23  -0.12  0.81 0.08

In the decades 1870/1980 occurred the “boom” of the Brazilian citrus
[industry which has the State of S&o Paulo as the biggest producer, reaching 83.0%
of the national produclion, bul the highest rales were presented by the State of
-gﬁrgip‘e especially regarding production and yield. Exactly in this decade the effects
of research started to show. One can asseverate that the success of citrus research
~ In Northeast areas was bocause it anlicipaled the phase of great culture expansion.
- The developmant of cilriculture camo alter tho recommendations oblained from a
series of experimental trials and particularly those regarding scions, rootstock and
spacing.

As in shown in Figures 3 and 4, the Brazilian citrus industry has been
- keeping an ascendent curve in the last two decades, which contributed to its first
position in the rankings of inlernational citrus producers. From 202,037 ha harvest in
1970, Brazil reached 880.356 ha in 1989 keeping a growth tendency. The State of
-~ Sép Paulo is responsible for 79.3% of the harvesied area but citrus can be grown in
- any of the 27 Brazilian States. The Northeast region, although representing only 7%
0i the national production is the second producer with 70,756 ha, which is
significant considering the iack of an adeguate growth system in the country.
* According 1o unofficial cata, Brazii, actually should have over 1 million heclares
cuitivated with cilrus and approximately 100,000 in the Mortheas! (B0,000 ha in the
States of Sergipe and Bahial.

The orange produclion curve maintains a growth fendancy as a
censeqguence of an annual increnso of cullivalod area, In 1970 the procuclion was
24 millions of tons or 5 times less than the total of 14 millions of tons produced in
- 1989. However, Northeast performance Is superior when compared with Brazil as a



whole due to the State of Sergipe, that presented the higher growth rate particularly
in the decade 1870 — 1980 (Figures § and €).

Although Brasil is the world's leading orange producer, the yield
continues very low: from 12.3 ton/ha in 1970 the yield rose to 16.1 ton/ha in 1988
which means less than 2.0 boxes (40,.8 kg) per iree. Countries like the United
States and lsrael are producing more than double the Brazilian mean. in Figure 7
one observes & growth tendency from 1975 to 1985 with a fall thereafter except for
the State of Sergipe, thal continued on upward lrend in the best fields,

Aithough the smallesl State (21,994 km”) Sergipe is the second national
citrus producer (700,000 ton in 1988) and has presented an expressive growih, with
annual increments superior to 1,000 ha. As a consequonce of this growth two
concentrate juice planis were installed and are exporting to Europe and the United
States. In 1982 it is eslimatle that there were exported 35,000 t of concentrat- ce
with a value of U.5.§ 50 million., Beside the exporls, which represent 60% o the
tolal presuction, oranges as fresh fruils are being sent to North, Northeast and even
to Southeast and Center-West in the States of Rio de Janeiro, Minas Gerais,
Esplrito Santo and to Brasilia, According to unofficial data, in the State of Bahia and
Sergipe there are more than 80,000 ha cultivaled with citrus 90% of the total being
with the 'Pera’ DC and D9 oranges (a clone from EMBRAPA).

In addition to this impressive sum it is worthwhiie to consider also the
direct and indirect hired labor, eslimated in 100,000 people only in the State of
Sergipe, and, moreover, the implementalion of ong more alternative for the
Northeast which, two docades ago, was depedent on the Southeast, as the supplier
of lale maturing citrus fruils processed almost exclusively by the Slale of Séo
Paulo.
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