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Reincorporation of deteriorated and abandoned forestry
areas using an enrichment method in Paroné, BrazilV/——

G W. D STOGHR®, P T R. CARVALHQ#**

COMPENDIO

LI presente trabajo analiza cuatvo especies anideionas de valor comercial  Tafo-
ensia pacari 5/ Hil ssp petiolata Koehne, Pronus brasiliensis Scholr ex. Spreng,
Ocotea porosa (Nees) L Barrose, y Balfourodendron riedelianum Ewgl, con el
proposito de elaboiar alternativar téenicar para la veforestacion y wtilizacion de dreas
abandonadas por la agricuitia ndmada en Parand-Brasil. Las cnatro especies fueron
Dlantadas tamio en campo abiertc comae bajo dosel a tavés del miéiode de enri-
guecimionto en lineas. La finalidad del trabajo {ue determinar el crecimiento en
geneval de tales especies y su resistencia a las beladas Después de 2 afior de obier-
racidn es posible concluir gue el P brasiliensis se destaca por su buen desarrollo y
resistencia a las heladas en canipo abierto, en cuwanfe a L paecari, 0 porosa y B
riedelinnum conviene que sean plantados bajo dosel, gne permita intensidades de

lnz de 50 - 756

Futsoduction

RAZIL, formerly covered nearly totally
with broadleaved and coniferous forests, be-
L.¥ gon to feel serious problems during this de-
cade in some of its regions on provisioning their
own wood and pulp and paper industiies and those
industries, which consume charcoal and firewood.

Even though great forest areas cxploited with the
target of supplying lumber and veneer industries, the
massive deforestation process was mainly forced by
agriculture (sugar cane, wheat, soybean, coffee, corn,
ete ), caitle raising, railroad companies (firewood and
charcoal) and industries (firewood and charcoal).
Even today, about 8¢ per cent of the exploited wood
is destined for the production of energy or as thermo-
reducing agent (Table I) Until today Brazil does
not dispose of important coal beds and oil fields.
Far that reason the forest has and wil] have the task
of supplying fuel for industries in order to reduce
as much as possible the import of fossil fuel

The Federal State of Parand serves, beciuse of
its trustworthy data, as a sad example of how the
ratural forest can be decimated. Parani (20 120,300
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ha), a State qualified for forestry, was originally co-
vered over 84 per cent of its area {16842,200 ha)
with dense ferests (10) On the last iaventory on
1973 the forest covering enclosed only 11.80 per <ent.
Today the farest covering is estimated merely at 8 per
cent (Fig 1)y This fast deforestation (in Parand
about 370,000 ha/year) can be explained if we
consider that in addition to the already enumerated
reasons, the agriculture stilf uses today, over
vast areas, the technique of shifting cultivation. This
shifting cultivation becomes more important the nea-
rer to the tropics agriculture is practiced. This cha-
racteristic is particular of countries of the tropical and
subtropical regions of the world and had been already
analised by several authots (2, 5, 6, 18). According
to Hesmer (5) this way of cultivation is probably
the proper technique of land use, if we consider the
ecological and socio-economic aspects of these regions,
which definitely can not follow European patterns of
agricultural utilization.

Due to the fast reduction of forested areas the
government began in 1966 to offer incentivates for
reforestation by the reduction of tax payments Ac-
cording to Victor (17) the government incentiva-
ted, through this reforestation program, about 2.6
mill ha spendig more or Jess 1,700 mil USS Table 2
shows that the greater part of the reforested area
was established with exotics (Pinwus spp. and Ewcalyp-
s spp ), in Parand mainly with pines, deveioping
homogenous stands and only 87 per cent with a
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Table | —Projected demand of wood raw material
for the main wood processing sectors. i ha
iz
Mecanical Firewood AREA OF FEDERAL STATE OF DARMIS
Yeur pr;c:';:ccll Pulp and “::d ’ Total *
wood paper charcosl
m il m’r mill mr. miil mir. o mill m%.
1975 1751 11.20 141.70 833 170 21
1980 2309 ig 82 156.70 789 198 61
1985 29 44 29.05 157.60 729 21609
1990 3643 43 .09 16410 67.1 244.52
1995 1413 63 31 173.10 G617 280.56
2000 53 38 89 10 18200 561 32:f 88
1539 !!;4’ lﬁl'm 1933 :a‘u [} 151
Source: Instituto Brasileito de Tlasensolvimenta Florestal (7)) Fig. 1 wwDeforestation procers of the Federal Stare of Puramd
Table 2.—Annual reforestation as result of government incentives (ha)
Feedral State of Parand
Year Brasil
Total A anpus? Pinus spp? Euc;g;?tus p{:iﬁstf:il
1964 221 3 156 50 12
1967 34,759 G157 1,513 3,809 747 88
1968 102,909 19,841 3,065 15,925 350 301
1969 162,483 38,936 4,774 32,712 703 053
1970 222003 57,4143 5,336 48,042 2,167 1,698
1971 248,467 54,165 3,669 40,889 6,914 2,693
1972 304,356 54,165 5,352 30,442 9,080 271
1973 294,203 58,753 6,301 27,946 3,097 21,409
1974 324,378 66,080 3.551 30,320 7,234 22,930
1975 398,239 85,570 5,121 29,804 3,854 46,788
1976 469.199 86,500 $,220 31,950 4,900 41,450
TOTAL 2 560,898 527,809 435,008 294,995 39,713 147,193
Kz 100 20,1 — e _
— 100 8.7 53,9 7.3 27.9

Vo Arawcaria angastifolio

12

Fintur elliottii, P taeda, P patals and others.

albu E  prandis and  others

Encalypins viminalis, E saligna, E

o

4 Ewmterpe edalis (Palmaceae) and froit trees

Source: Imstituto Brasileiro de Desenvolvimento Florestal {19772, 1977h)
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native species (Atanearia angustifolia). The preleren-
ce for exotics is owed to their fast growth and rus-
ticity, which began their wood production on the
7th or Sth year and exhibit increments of 30-G0 m'r/
ha/a for eucalyptus (13) and 20-¢ mir/ha/a for
pines (12)

C?fznjer”/ af the prevent stmdy

Besides the nmative species present smaller vohi-
metric increments® they also demand good knowledge
about their autoecofogy, if plantation with them has
to be successful. Unfortunately, this last reason made
the reforestation with native species excepting  clras-
caria angustifolia impracticable (9). According to Car-
rafho (3), 80 per cent of the forest species of Parana
are sensitive to frost during their juvenile stage. The
majority of them prefer a light shadow Due to this
reason all attempts to reforest with autochthonous
species on previously cleaned areas following the mo-
del of reforestationn with exotics failed in their ma-
jority.

Bused on that recognition and on the fact that there
exist in Parand bmportant areas abandoned by the
shifting cultivation and mostly covered today by brush
and scrub growth, we decided to install a trial using
the line-enrichment method and prove its applicabi-

Table 3 —Systematic classification of the < species studied

Materialv and Methods
Specier

For the trial were selected 4 autochthonous spe-
cies of the 2nd plateau of Parani of the region of
Irati which present moderate increments 5-12 mbr/
ha/a and have wood appropriate for lumber: Lafo-
eusia  pacari, Prunus brasiliensis, Ocoteq porosa and
Balfonrodendron viedeliaqnnm (Table 3)

Place af the trial

The trial was installed in the National Torest
of Irati (Flosesta Nacional de Iratt) owned by the
Instituto  Brasileiro de Desenveoivimento Florestal
(IBDYY which characteristics are (3):

Country : Brazil

Federal State: Parand

County Teixeira Souares

Altitude 883 mas|

Latitude 25°926" Lat. §

Longitude 50951 Long W,

Climate — subtrepical humid without dry

season

— classification of Koeppen:
Cfb mean temperature hotest
month: 22°C

Famiiy Genus Species Sub-specivs Author Common name
Lythraceace Lafoensia L puraii petiakit Kochne dedaleiro

Resacene Prunus P brariliviais — Schotl ex Spreng pessegutinn bravo

I avraceae Queotea () porosd — (Nuus) T. Barroso imbui

Rutacene Balfourodendron B orivdeliannm — Eng pava marfin

lity., If we compare the enrichment method with the mean temperature coldest
traditional reforestation model with exotics appears the month:i0 °C

advantage of no necessity of eliminating all vegetation number of frosts: more than
and reduce on this way implantation costs and sub- 5 per year

sequent ccological disturbance because this method re- Soils 1 redeyellow podsolic var P
quites oply the opening of straight (tight) strips racicaba

alternated with wider strips where vegetation is main- — dark sed distrofic latosol
lained. In this way, it is possible to get the reincor- Vegetation . — rainy subtropical forest type

poration of abandoned areas and susceptibie of erosion
lo a productive activity without loosing part of the
soil According to Briinig (1) this damage can reach
in the tropics really high erosion ratios: 32-50 t/ha/a
when an even terrain is cultivated and 600-1 200 t/ha/a
when shifting cultivation is done on steep tersain

Araucarit angustifolia 1508 mrshasy 11 Com Wakasupi:

Prusius hrasilicnsis 1E 88 m'r/ha/a (SPELTEA. 1968)

7 H o m¥r/ha/a (SPELTZ. 1968)

Lafoensia pacisi

High Parana
— Araucaria forest

Method

| dnstallation two silvicultural systems were selected
and installed according to following distinctives:
— plantation under open field conditions, and
— plantation under canopy conditions (earichment
method)

1) Plantation under open field conditions:
This trial was estabiished in an area which
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was previously cleaned with the shield of a
tractor,

Statistic outline: — model: rmndomized blocks
-— n® of species: 4
- geplication: 4
— n* of plants/plot:
25 (5 x 3)
— n? of plants/species:
100 (4% 23)
— spacing: 2 x 2 m

b) Plantation under canopy conditions (enrichment
method)

This trial was established on deteriorated se-
cond prowth forests, where pioneer species
Mimasa scabrelie dominated. The stand had
originally a density of 1.000 trees per hectare
and a mean height of 14 m The strips opened
in this stand were 1 m width, 30 m long and
sepatated by strips with vegetation of 2 m

width,
Statistic outline: — model: linear plots
— n* of species: 4 (the sa-
me of a))

- replication: 4

— n* of plants/plet: 7

— nv of plants/species:
(4x7)

- spacing: on the line 1 m
between lines 3 m.

— light intensity on the li-
nes: == 75% of open field
conditions,

2 Crltieral  freatments: The plantation under open
field conditions was only weeded in spring so that
grass and weeds will protect the plants during the
winter, The area of the enrichment method trial
was weeded twice per year,

3 Buvalwation. Every 3 mouths the basal diameter {(on
earth level) and height were measured At the
same Etime survival was determinated

Results

After comparison of the results of both systems
sstablished (Table 4 and 5) we observed that the
highest survival was obtained with Lafoensia pacari
(899%) under field conditions and the lowest with
Balfonrodendion riedelianum also under field condi-
tions. Even L. pacari presents a higher survival in the
epen field. If both systems are compared, that difference
is not significant, but the increments of height and basal
diameter are higher under canopy conditions, especially
the differences in height increment are highly signi-
ficant {see Table ). This better growth can be ex-
plained with the frost damages happening to the plants
under field conditions which lost after each frost a
part of the stem. All height-increments under canopy
conditions wete better with the exception of Pramus
brasiliensis. 'These differences were significant and, in
one case, highly significant,

Table 4 —Mean development of height (H), basal
diameter (BD) and survival (8) of 4
antochthoneus species of the Federal State
of Parani planted under open field con-
ditions.

Year © Yoear 1 Year 2

Species |51 BD 5 H DD 5 H BD §
m) ) (5% {m) (mm) (%) {m} (mm)} {9%)

L peari 022 47 100 061 90 89 092 163 89
P brasiliensis 0322 1% 100 079 74 86 165 180 80
O porosa 014 28 100 017 30 63 033 91 33
B siedelignwm 012 21 100 020 56 60 060 106 50

P brasiliensis grew in 2 years 143 m or 072
m/a under open field conditions. The other species
(L pacari, O poresa and B riedelianum) grew, how-
ever under canopy, respectively 038 m/a, 0.34 m/a
and 0.38 m/a, P brasiiensis demonstrated on this
way to be a pioneer species, heliophyl and frost-
tesistant, meanwhile O. porosa and B riedeliainm
demonstrated to be very sensitive species to the direct
cxposition of frost and sunzays. Both species presen-
ted, when both systems were compared, significant
differences in sutvival and in height growth

Concluvions

The enrichment method with lines showed to be
the best alternative for L pacari, O poresa and B
viedeliannm which also proved fo be technically doable
on those places where deteriorated forests exist after
irrational exploitation or where shrub is growing as
a result of abandonment after shifting cultivation.
Only P brasiliensis had better success when planted
under open field conditions. What spacing concern,
it seems to be more appropriate to use greater dis-
tances in the lines and between them, than that used in
this trial Fven though therte was no comparison done

Table 5 —Mean development of height (H), basal
diameter (BD) and survival (S8) of
autochthonous species of the Federal State
of Parand planted in lines under a canopy

Year 0 Year 1 Year 2

Specivs H B s H BD S H BD §
(m} {mre) (56)  (m) (mm) (%) (m} {mm) (9%)

L pavari 615 43 1060 079 84 80 130 181 80
Pobrasiliensic 022 20 160 079 69 85 133 141 78
G poroesa 017 40 100 049 64 8¢ 080 105 80
100 G38 79 9C 088 125 75

(8]

B viedelionnm 012 2
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Table G.—Increment of height and basal diameter of < authochthonous species of the Federal State of Parani

under the 2 systems analised

Increments « 2 years - {1 year)
Specivs Open field Under canopy
Huight {m) 1asal Diam {(mm} Fleight im) Basal Dizm  (mm)
L pari 070 {035} 124 (63) poagR {4 58) 13 8 (69}
P brasilienis HESEAS (072) 16 14% {(81) 114 {056} 12.1 (61)
() bLorusa 0639 {0.20) 63 {32) 0 63% (0 32) G5 (33
B vicdelions m 048 (0 2:4) 853 {13 076" (038} 105 (52)
* Significant <difference
== High signilicant difference
Suurce: Carvalhe (3)
in this trizl about spacement it seems to be proper Sumarary

to suggest the utilization of strips with 1.5 to 20
m width separated by strips with vegetation of 4 to
5 m width. On the line we suggest a spacing of 2 m
between the plants. The plants have to be a lenght
of about 20 ¢m of aerial part

If we consider that:

there exist many abandoned areas by the shifting
caltivation which repiesent @ future reserve for a
shifting cultivation activity after the present areas
became warn out, and

the pressure of population on the land for the
utilization of food production is constantly grow-
ing

teaditional ways of land use, like agro-silviculture
or cattle raising combined with forestry, seems to
be a realist'c alternative, because the best way of
protecting the soil from erosion or lixiviation in the
tropics and subtropics is by the maintenance of a
light or dense canopy under which other cultivation
can be done

Y

About this aspect it scems convenient to research
the establishment of manioc cultivation on  deterio-
rated soils without trees, associated with plantation
of hardwood species like L pacari, Q. porosa or B.
riedelicinm in order to accelerate on one hand the
alcohol production as substitute of gasoline (in Brazil
alcohel is already wused as substitute} and provide
iaw  material for the production of food for men
and animals and on the other hand establish hard-
weod forests for already installed Iumber, plywood
and veneer industries, which in the future will have
increazed  difficulties on  raw  material supply. The
nanioc would protect the seil agrinst erosion and the
forest transplants during the first years against solar
radiation and frost offering to the cultivator at the
same time an income from the first year on

The present article analyses < forest autochthonous
species of commercial value: Lafoensia pacari, St. Hil
Ssp. petiofats Koehne (dedaleiro), Prwnus brasilien-
siy Schott ex. Spreng. (pessegueiro bravo), Ocofeq
poresa (Nees) L. Barroso (imbuln) and Bdlfouro-
dendron riedelianym Engl  (pau marfim) with the
target to offer aid to institutions and enterprises rela-
ted to reforestation activities in order to give them
technical alternatives on rcforestation and on utili-
zation of abandoned areas by the shifting cultivation
in Parana, Brazil.

The « species were planted under open field con-
ditions and under canopy cenditions using the enrich-
ment method with lines, with the aim to analyze their
[rost-resistance and peneral growth After 2 years of
chservation it is possible to conchide that P brasi-
fiensis has to be planted in open fields because of
its frost-resistance and good development Meanwhile,
L. pacari, Q. porosa and B riedefiannm is suggested
to be planted under canopy that allow light intensi-
ties between 50 per cent and 75 per cent

Resnnio

Analisam-se  quatro  espécies florestals autoctones
de Parani de valor comercial: Lafoeunsia pacari St
Hil. ssp petiolata Kochne, Pranus brasiliensis Schott
ex. Spreng, Ceofea porosa (Nees) 1 Barroso ¢ Bal-
fourodendron viedelianum Engl. com a finalidade de
estudar alternativas técnicas para o reflorestaments e
sua utilizagio em dreas abandonadas pels - ageicultura
migratéria. As citadas espécies foram plantadas tanto
a ceu aberto como sob cobertura por enriquecimento
em linhas para observar sua resiténcia s geadas e
determinar seu desenvolvimento Apds 2 anos de ob-
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servaglo € possivel concluir que P frasiliensis deve
ser plantada, devido seu bom desenvolvimento e re-
sisténcia 45 geadas, a ceu aberto. As outras 3 espécies

(L.

pacari, O poresa e B yedelianunt) no entanto,

devem ser plantadas sob coberturas que permitan in-
tensidade de luz de 50 - 75¢%

En S

[V}
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