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INTRODUCTION

(a) The Problem. Very briefly, the problem is to change a forest with
trees of all ages and of many different species only a few of which are
of present-day value, into a forest with  fewer species but more trees
of each which are of value and of about the same age.

In 1951-52 the Food and Agriculture Organization of the United Nations,
at the request of the Government of Brazil, sent out a three-man team
"o advise the Govermment on Forest Industry — Sawmilling Operations, Kiln
Drying and Training of Personnel; un the modernization of Logging Methods
and utilization of Waterways for wator logging; on lMarketing and ‘
?istribg%ion of Timber" TFAO Report No. 171 was submitted in October, 1953.
Ref, 4)s

In accordance with somc of the recommendations of the above Report,
the Government of Brazil asked for technical assistance for carrying out
a logging training centre and for setting up a sawmlll training centre,
At some later datc assistance was also asked for in silviculturc with a
view to improving the forest for the future.

For this assigoment Mr. C.J.W. Pitt was appointed. He arrived in
Brazil on 30 November 1955 and lef+t on 23 September 1960,

(b) Terms of Reference. These weres to advise and assist the Govermment
in the application of silvicultural methods to the Amagon forests for the
purpose of developing the rational utilisation of these forests.

(c) Method of Performing Techwical Assistance. Ag all the funds for the
work to be perfomued by the FAO Mission in the Amagzon were to come from

the Superintendéncia do Plano de Valorizagao Bcondmica da Amazdnia (SPVEA)
the whole Mission was attached to this body in Belém. The Superintendéncia
did not, however, have any Brazilian ftechniclans in forcstry working in

the field,

(4) - Lcknowledgements, Dre Olimpio dos Santos, Dircctor, Division of
Production, Federal Territory of imapd for help over transport and somctimes
for labour, and for the sitos for the Fazendinha nurscry and trial plots
near Macapé.

Dr. R. Butler, General Managcer, Indistria e Comérecio de Minérios S.li.,
P8rto Santana, lmapd, for providing accommodation on numcrous occasions
at P8rto Planton and for assistance over transpordb.



Dr. Joaguim Lopes, Director, Posto lgro-Pecudrio de Santardm (1ocally
known as”CBA”) for placing part of the forest at tho fAgricultural Station
at the disposal of FAO.

Ilmo. Sr. Mério Guimaracs who, as the first administrator of the
Sawmill Training Centre at Santarém, renderced valuable assistance on
countless occasions. .

Dr. Rubens Lima,Dirccter,Instituto Agronbmico do Norte (”IAW”) Belém,
for providing facilities while visiting Fordlandia and Beltcerra, for A
allowing a diameter increment plot to be cstablished at Mucambo in the
Institute grounds and for help provided by the Botanical section of the
Institute.

Dr, Murga Pires, in charge of the Botanical Section at IiN, for two
short visits to the ficld and for identifying much botanical material,
most of which had been collected by one of his fiecld staff.

Dr. Ricardo Lemos Frdcs, Botanist, TAN, for onc visit to the field
and for help in the herbariun.

Dr. Batista Benito Gabriel Calzavara of IAN for including some plants
of Pinus caribeae in his 1959 trial plots.

Dr, Walter Bgler, Dircctor, Museo Goeldi, Belém, for occasional seed
and help over preparing diagrams for a forecstry exhibitilion.

Dr, Waldemar Cardoso, Chefe, 1st Inspgctorate Reglonal, Servigo
Florestal, for the loan of a machinc to make torroes paulista (oarth pots)
and for ocoasional'visits to two nurscrices and somce plots in the Bragantina
arca cast of Beldém. :

Ilmo. Sr, Elias Age, Santardém, for providing facilities for a visit
to a Pau rosa factory.

The Conservators of Forests, British Honduras, Jamaica, Trinidad,
British Guiana and Surinam, and to the Leader, Tropical Forestry Ro%earoh
Center, Rio Piedras, Pucrto Rico, for the facilities provided during
brief wvisits to these countricsa

Dr. Armando Navarro Sampaio, Chefe, Servigo Florestal da Companhia
Pauvlista de Estradas de Ferro, Rio Claro, S.P., for secd of eucalyptus
gpecies.

The Direcctor, Servigo Florcstal do Eztado de Sao Paulo, for some seed
and for mycorrhizal soil.

The Superintendent and staff, especially Dr. Nadir Genu of SPVEA for
help gencrally,

Dr, Francisco Uchos Guerra and then Dr. Osvaldo Vera Cruz for much
valuable help in field and office.

Ilmo. Br. Délcio Scawright Salgado for much patience and efficient
secretarial work.
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Mr. H.O. Schaefer, Associate Export, FAO, for help over some data
and for the graphs on Dpages 235 - g,

(e) Definitions and Names., Tochnical terms used are explained briefly in
Appendix T. Local names are used in the texts botanical equivalents are
given in Appendix XITIT.
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T. SUMMARY OF RECOMMENDATIONS

i Major Recommendations
J

1 It is suggested that, in arcas of potential industrial devclopment,

it may be economical in the long run to convert an appreciablc amount of the
very mixed hardwood forecsts, which take o long timec to regenerate, into
forests composcd of relatively few softer wood guick-growing specics whose
regeneration can be obtained easily and cheaply by either natural or
artificial mcans (pages 39 and 85). Bosides being used for pulpwood,

these species would provide cheaper material for plywood, particle board
and fiberboard, formwork (shuttoring) for concrote, packing cascs and

much timber for general light constructional purposes,

With regard to natural regeneraticon attention must be paid to early
cleanings to climinate the slow-growing specics, and then to adeguate
thinnings to keep a comparately wide spacing for the growing desirables
-~ bage 39,

2a Further experiments should be laid down with greater degrees of
canopy opening than those in hand for diameter increments (page 43)

to ascertain the optimum bosal srca which will give the maximum volume :
increment in the natural forest — page 42 under "libeoration", and page 46,

3 The Curud Una Centre should be maintained indefinitely and a Foresd
Reserve created in this arca — page 93,

Fion Utilization research should be carried out, including use for
sleepers, on scveral of the morec common but less well-known species which
occur in the Curud arca, and in other parts of the Amazon — page 93.

5e The silvicultural plots at CBA near Santarém should be maintained
—~ page 93,

6. The silvicultural plots Canmpo Verde near Pdrto Platon should be
maintained, if the Territorial Govornment of Amapd can provide transport
for occasional visitss; the campos and nursery plots on the equator at
FPazendinha should also be maintained ~ pages 70 and 93,

Te The Silvicultural section of the Instituto Nacional de Pesquisas na
Amazdnia (INPA), " at Mannus, should bo gradually ocxponded, and the
technical officer there (Dr. Rubom Valle) sent to Puocrto Rico on a short
forestry course - pages T5 and 94.

8y The Servigo Florestal should recruit graduate staff (engenhciro-
agronomists) to work in the' forests, and sond them to the Curud Center
for some training — page 94,

9 Silvicultural work on thc lines of that already well in hand on the
Curud should be started in the new Caxauna Forest Reserve and along the
Brasilia—Belém Road, but only aftcr the Chief of the 1st. Regional
Inspectorate has visited the Curud Centre — page 4.
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(ii) Other Recommendations of a General Nature

1e Generous financial assistance should be given to any request by FAO
for funds for research on the blological control of the shoot borer which
attacks various species of the Meliaceac, ¢.g. Mahogany, Cedro and
Andiroba. (page 54).

20 A Forest Reserve should be made in fLmapd close to the railway to
the manganese mine at Terezinha. (pago 66).

3 Forests should be rescrved in Mato Grosso and work initiated for their

improvement to ensure a future Supplg‘of timber close to the more
populated regions. (pages T2 and 73).

(iii) Minor Recommendations

These are listed on pages 95 and 96,
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best method of planting most species on a large and cconomical scale
virtually nothing about inducing or even tonding netural regoncration of
ugeful speties, nor on how to improve the composition and structure of

the forest.
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LAnother problem arises over the vasgtness of the area, the difficultiocs
of communication and the various types of forest which exisgta

Another problem is tho lack of knowlcedge achout the usefulness of many
of the specices. The ease for improving the forest will depond considorably
on the intonsity of the expleitation, and this will depcnd on the amount
of the uscful species., The prescnt "creaming” of the more accessible
forests for such ftrees as cedro and freijd is highly undesirabley the |
eyes or jems are being picked out, and, once thesc are gone, it may well.be
many years, if at all, before it will be cconomical to return to exploit
some of the remaining uscful spccies.




ITT. SITUATION AFFRCTING THES SOLUTION OF TEE

PROTLEN OR PACTS BRARING ON IT

1o Natural Features

(i) Climate

Descriptions of the climate in the fmaszon Valley have been given in
previous TAO Reports — Wo. 171 (Ref. 4) on pagss 778, and No. 756 (Ref. 6)
on pages 30-32.

Graphs 1 -~ 3 (vp. 8a -~ c)arc included in this repor® showing the data avalli-
able for Belém,Mandus,Macapd,Santarén{DBA),and the Curud, the SPVEA-FAO
Logging and Silviculiure Centre fairly near 3antarém; the last iz for only
two seagons, but that for CBh is for 11 years at the Agricultural Station.

By tropical’ standards the rainfall for both the Curud and CBA is
surprisingly low., They arc both certalnly dry during the dry scason, and
in a low rainfall year ground fircs can spread slowly over large arcass
this was the casc in the dry months of 1958 on the Curud. In February,
1959 the Mission pcdologist found that the subsoil on the Plonalto was
apparently still gquite dry from abouwt 2 m down to 5 m, the decpest that
could be reachod with the goil auvgor. Fire can play an imporitant part in
some silvicultural operations, as will be secn page 23 in the scotion
on Natural Regeneration After Explolitation (pages 27,28,35 and 36),

HMonthly rainfall figures unfortunately are not nuch guide as to when
to plani, cxecept for indiceting the carlicst suitable month — o total of
about 100 mm is dosirable. In 1958,p1anting on the Curud was done under
ideal conditions in February, bul o dry apell followed and quite a lot of
replanting was necessary in April. In ?9599theroforo,plantizg wag done in
March and was very succcssiul. In‘?960,planﬁing would hove been succesgsiul
had it been done carly in Februvary. In March, dry suany spells followed each
wet spell when some planting was done, =2nd a falr amount of replanting was
necessary in April. The above remarks apply to planting in the open. In
enrichment lines planting can be donc esrlicr with success, and also on
days when it is mot possible to plnut in the open. Some succesaful planting
was done near Belém onc wyear in 3eptember by the Servigo Florestal, using
rlants raised in baskets.

In some earlicr RAO reports rainfall figures for Santaxdm hove been
given with the awnnual average of 2,312 mm. This is for TLFERINVHA on the
northeor edge of the planalto ESE from Santardm and chout half way to the
Curud,

On Graphs 4 - 5(pp. 94 = o)she monthiy rainfall totals have been plotted in
mr, and the mean monthly temperatures in degrecs centigrade on double the
scale. The portion of the graph vwhere the rainfall curve ils bolow that
of the temperature (the shaded aroa) is sald to give some indication of the
severity of the dry scason. Certainly on the Curud (Graph 4) tho 1958
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Graph 3- Rainfall in Santarem from 1947 to 1957,
Annual mean:
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Graph ¢ - Temperature and rainfall of CURUA for the
vears 1938, 1959 and 1960, Mean momthly temperature
1 em., 59 €, Rainfall, actual, The "drv" season is
represented by the portion whevre the rainfall curve
falls below the mean monthly temperature,
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dry season was rcgarded by the local peoplc as a severe one -~ there were
several ground fires in the forest — while in 1959 it proved very difficult
to carry out any burning. Up to October 1960 (thc last month for which
figures are available) the dry season wag quite severe; the graph roflccts
thiSo

For Mandus, Graph 5 suggests o much less severe dry scason in 1958,
but a slightly drier one in 1959, This in fact was said to be the case.
The wetter period in August in both 1958 and 1959 is unusuals in CGraph 1
it is the driest month.

(i1) Geology

The following "Outline of Geology of Amazbnia' was writton by G.Mahadevon,

a UNESCO geologist who was working with FAO/UNESCO Mission in 1955-56,

"The main Amazon basin is one of the best known Geo-Synclines
of the world. On either side of Rio Amazonas and its main tribu-
taires the Tertiary formations consisting mainly of red mottled
and white sandstones grading up into ferruginous sandstones which
often are capped by variegated latcrites, are met with, This are
sometimes covered by quaternary and recent alluvials. On the
gouthern bank of Rio Amazonas, for some distance towards the south,
the Tertiary formations are masked by alluvials.

North and south of the Tertiaries from east of Rio Jari, north
of Amasones extending westward to south of Moura on Rio Negro, and
from Curud extending to Rio Abacaxis to the south of lAmazonas are
narrow bands of palaezoic formations which consist essentially of
gquarzites, shales and occasionally of limestones. These palaezoic
rocks are fringed to the north and south by Archaearn rocks which
are for the most part granites, gneisses and schists,

The terrain occupied by the Teritiary and Quaternary formations
forms’ high banks rising often fo over 40 metres above summer water
levels The country is somewhat ondulating. Occasionally,’ especially
towards the ecastern parts, the Toertiaries form small hills.

The palaezoic formations glve risc fto terrain similar to the
Tertiaries.

The granitic country gives rise to banks of moderate height,
often less then in the Tertiary country. The cowitry is greatly
undulating,

Onc universal feaburce noted over fmazonas in the oxtensive
lateric soils mixed with decaylng vegetation.

There ig an intimate rolation between the geological formations
and the type of forests, Thig’ will be definitely brought out in the
forest mapping now in progross.
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With regard to mineral wecalth, the palaczoic formations are

known to be petroliferous.

at varying depths in the basin.

The palaezoics occur below the Tertiaries

Rich deposits of kaolin and other indusitrial clays are found
to occur extensively in the Tortiary and Archacan formabtilons.

The archacans, morc particularly thc proterozoics are the
home of the most important cconomic mincrals such as mangancsc,’
gold, tin, zinc, zircon, monasite, illmonitc and other mincrals.

One of the richest fields just brought out by roccont work is
in the southern part of the Ronddnia Territory.

Alveady the mincral wealth of Amapd, Maranhao, and NE Rio
Branco are well known,

General Stratigraphic Succession in Amazdnia

Ag(} 8

Quaternary
and
recont

Tertiary

Mesozoic
Palaemoic

Archean

|
(

Localitys:

Iiha do Marajdé, surrounding of Beldm and
south bank of Amazonass Rio Branco up to
Catrimani.

On either side of lmazonags and its tribu-
tarics.

Vila Nova = Rio Sao Manuel Regions of Rio

Tapajds and west of Rio Jaci Parand in

Rond8nia Territory.

Rio Jari-Ric Negro rcgion, north of
Tertiaries. Rio Curud-Rlo Abacaxis, south
of Tertiaxiocs. ‘

North and south of the above

Lzoic)Proterogoic Fringing the granitcs, north and south

PN TN TN N

In the Curud reglon the road from the riverside camp
(with one reverse slope)

of quaternary origing this areas is referrcd to as "Flancol,
is a clay of tertiary origins there are no lateritic concretions on the
planalto except at the edge.

Desceriptions

Laterite
gandstones
alluvium

Sandstones
and shales

Sandstones,
shales and
limestones

Quartzites
shales and
Tinestonecs

Granites,
diorites,
peghatites,
ctco

Gneiss and
schigts,with
intrusives o
pegmetites,
quartz veins,
cte. M

gradvally riscs
over 5 km to 7O m above the rivers; there is then a
steep "escarpment" rising another 70 m to a planalto.
for many kilomcters castwards towards the Xingu.

Thig is absolutely flat
The first 5 km is on sand

"Planalto"
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There is no water on this planalto, cxcept in a very few small

hollowss - it is only near.the basc of the planalto tha+t tho gulleys have
any water. The alignment of rodds is no problem.

In the Ducke forest near Manaus the picture is very differents herec
the planalto, called "Chapada is very much dissected with numerous
gulleys, and the sandy soils of the valleys (”baixios”) are much wetter
and have many ‘permanent streams and rivulets. Road alignments will be
more difficult,

Going north or south from the fmazon the rapids (Ycachoeiras') and
waterfalls are usually first met at the outcrops of the lMesozoic or
Palaezoic.,

(1i1) Soils

In the arcas dealt with in this Report the soils fall into two broad
physical groups -~ the sandy solls on the flanco, and the clay soils on
the planalto. The planalto carries a much higher volumc of timber and
is the more promising for forestry deveclopment,

The Mission pedologist, Mr. Thomas Day, kindly visited arecas in which
the silvicultural secction was working. He carried out brief soil surveys
and sampled a nunber of typical profiles.

Detailod'analyscs, and a Note by him on the praotloal meaning of some
of the analyses arc mlven in Appendixz IIT,

(a) Curud Una

Referring to the planalto soil, wherc the bulk of work dealt with
in this report has been carricd out, Mr. Day said:

"These soils are deeyp, heavy textured (oluy), well drained, very
stronglly acid (DH 4. )m;)g and casily penetrated by roots and
moisture. They are very old, strongly lcached soils with little
remaining in the profilec beyond silice, hydrated oxides of iron
and aluminum, and kaolinite clay.

Like mogt Amazonian soils the natural fertility is low combined
with a problem of phosphate fixation.

One striking differcnce between the planalto soils in the
silvicultural plots on the Curud and those ncar CRL at Santorém

is the low compaction of the top 1% to 2 m of the Curud Una soils.
This compaction is sufficiently low so that when digging with 2
3cm diamefter auger it can be pushed 2 to 10 cm into the ground
by hand once the surface root mat has been pressed. hisg is
probably due to the great amsunt of soil fauna activity -apparent
in the areds. '



From the viewpoint of a silviculturist this low compaction and
high fauwna activity might be considered beneficial due to a
probable slight incrcase in fertility but itd weakness in
‘supporting loads may creatc problems for road construction.
(in fact it has nota.) ' '

The soils arce classificd as Yellow Latosol.!

A detailled analysis is given for profile No. 42 in Appendix ITIIL.

The flanco soils werce described in the following tceimss

1(1) Flanco baixo (profile No. 43)

These plots have soils thet are deep, weel drained, very light
lextured (1oamy sand), very strongly acid (pH 4.5»5), and are
easily penctrated by roots and moisture. Their light texture,
in addition to reducing the natural fertility, also reduces
their water holding capacity and thercby makes them somewhat
more susceptible to drought. They probably also fix phosphates

These light textured sbils are apparently characteristics
of most of the Flanco Baixo of this arco.

Soils tentatively classified as Yollow—Red Latosols.,

(2) Flanco baixo btransition (profile No. 45) .

The soils of the Flanco Baixo-Transition arc similar to those
described above except that these arc somewhat more heavy
textured (sandy loam over sandy clay loam) and therefore apt to
be less droughty. This textural change is probably due to the
nearness of the more heavy texturcd Flanco 4lto soils (sco below)
which occupy a small corner of the arca originally considered
for silvieultural studies.

Classified as Yellow Latosols.
(3) Flanco alto

These soils occupy positions two to throe metres higher than
the surrounding soils of the Flanco Baixo. In the region seen in
the arca of the new logging road they coxist as rather narvow strips
running parallel to the gencral dircction of the river and the base
of the planalto. The Flanco 4l1to soils have many characteristiocs
similar to the seilg: of the Flanco Baixo in fthat they arc very strongly
acid, well draincd and casily ponciratcd by roots and moisturc.
Howover, thesc séils have a slighly hecavier texture (sandy loan.
grading to clay in the lowsr subsoil) and arc strongly corcrctionary
at about 100 to 150 cm depbh. “Low fertility and phosphato fixation
are again presente.
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The soil is classified as a Yellow Latosol, but is slightly more
reddish than the Yellow Latbtosol in the Liow Forest plots to the east,

South of Igarapé Matapi, and outside the area of the silvicultural
plots, the soils are more sandy and free of the concretbionary
material but generally otherwise guite similar to those described
above. However, aboul one kilometer south of the igarapd a small
area was found of almost purc,quarts sand which is probably 2
continuation of the intermittént, more or less east-west, strip
of "white sand" solls that is found to the south~cast of Pdrto
Pl&'tOl’lo :

This "white sand" soill is extremely acid in the top 30 cm
(pH 3.5-4) and its Fertility level, once the thin organic layer
is gone from the surface, would certainly approach zero.

‘

The "white sand"' soils are classified as Regosols.

. .The soils under the poor forest (profile No. 34) are dcep,
medium textured soils (sandy loam to sandy clay 1oam), rather
easily penetrated by roots and moisture. They give, however,the
appearance of having a slight restriction to the free drainage
of water through the soil,

The soils are very strongly acid (pH 4.5“5) high in
sesquioxides and dominated by kaolinitc clay. The natural
fertility level is very low on a world scale but may be about
average or only slightly below the level of fertility for
Imazdnian soils. o

Phosphate fixation would undoubtedly be a problem that would
complicate any fertilizer program.

The reagon for the differencc in natural forest cover between
. these plots and those on the High Forest plots further to the
west is not prescntly understood, Perhaps the slightly restricted
drainage anfl an increased soil compaction in these soils may be
significant, '

Tae soil is classified as a Yellow Latosol."

(e) Campos, Amapé

Two proposed sites were sampled glong the road from Macapd o Pérto
Platon. These are similar to the area with the Fazendinha trial plots on
the equator near Macapd {see page 69).

"The soils at Km 87 (profile No. 36) are well drained, deep,
rather heavy textured soils (clay loam)s Lack of standing water
after heavy rains indicates rather casy penetration of water gnd
probably roots., However, numerous worm casts in the form of firm,
greyish balls of soil'(1w3 cm diam.) suggest the possibility of some
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restriction in the downward movement of water., Also, increased
compaction when comparedwith the forest soils of similar
appearance add to the idea of reduced penetrability.

The soils are very strongly acid (pH 4@5~5), high in
sesquioxides and dominatced by kaoliwite clay. The natural
fertility level is probably very low.

Phosphate fization would undoubtedly be a problem with any
fertilizer program.

The meason for the lack of forest on these solls cannot be
stated with any degree of cortainty., However, it is difficult
to believe on the basis of present information that there is anything
inherent in the soil that precludes forest growth. The repcated
fires that sweep the campo are undoubtedly a major factor in
preventing the re—establishment of forest cover helped by the
microclimatic conditions that exist at ground level under a
grass cover. There is also a probable factor of reduced fertility
caused by the lack of the food gathering ability of trees as
compared with grasses. The trees gather fertility elements over
a much deeper layer than grasses, and by dropping their litter
on the ground help maintain o moderately fertile layer in the
surfacc soil,

The soils arc classified as Yellow Latosols and appear to be
guite similar to those under the heavy forest cover in the
High Forest Plots at PO6rto Platon. It is recognized that a
concretionary layer exists in the latter area but this is not
felt to be of much significance to plant growth. ‘

A s

The soils of the other areas (km 55.7) (profile Nos 39) are
deep, well drained, rather heavy textured (clay loam) soils with
a thick concretionary layer that often approaches within 20 cm
of the surface. These conorotioms increase in size and concentration
with depth, starting with ¥ =~ 1 cm occupying 5 - 20% of the soil
mass and increasing to more thon 2 om and 50 - 75% of the soil
within 100 cm of the soil surface.

The soils are very strongly acid (pH 4 5»5), high in.
sesquloxides and ddminated by kaolinitic clay., The natural
fertility level is probably very low and phosphate fixation
would uﬁdoubtedly be a problem that would complicate uny fertilizer
pProgram.

Except for an increase in the contents of concretions in these
solls they bear a strong resemblance to those under the heavy forest
cover of the High Porost plots at Porto Plantona

¢

These soils are classified as concretionary Yellow Latosols."
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Classified tentatively as Yellow-Red Latosols.

Although these soils are classified as similar to those of
the Flanco Baixo it is at a high level of generalization and I
believe that their topographic position, the presence of
concretions in the Flanco Alto, and difference in textures are
sufficient to consider them as different from the viewpoint of
a silviculturist. Also, I am not sure that further investigation
in the region would not include one or both soils with the
Yellow Latosols,although in this particular area They are doubtf~
less in the Yellow-Red Latosol groups

(b) CBA

These planalto plots are characterized by solls that are deep,
heavy textured (clay), extremely acid (pH 4h4.5), well drained
and easily penetrated by roots and moisture.

They are very old soils, strongly leached with little
remaining beyond quartz, hydrated oxide of iron and aluminum,
and kaolinite clay. However, on local standards they are
probably of average fertility, although the problem of fixation
of phosphate will undoubtedly arise in any fertilizer programe.

‘

The soil isvclassified as a yellow latosol.!

For details, see profile No., 40 in Appendix ITIT,
"(¢) Santarém (Sawmill Training Center)

Two types of soil were mapped on the 4% hectare drea in these
plO"bSo

(1) Shown as I on map - Deep, well drained, light textured
(loamy sand to sandy loam) soil easily penetrated by roots and
moisture.

These soils arce very strongly acid (pH 4.4~5.0) with the
small amount of clay present being probably dominated by
kaolinitea

The natural fertility level is low and phosphate fixation
. would probably cause difficulties.in any projected fertilizer
program, Due to their light texture the water holding capacity
will be low causing the soils to be rather droughty.

The soils arc tentatively classified as Brown LatosolS.

Included in this mapping unit arc two small areas of Yellow
Latosols in the south-ecastern part of the survey.
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These can be recognized by the reddish-yellow color of the
subsoil. They are of slightly heavier texturc than the soil
described above, very strongly acid (pH 4.5»5), dominated by
kaolinite, high in sesquioxides, fixed, phosphate, and probably
of average fertility on local standards. :

(2) Shown as TPB on map. Those are Terra Preta soils
apparently developing on a Brown Latosol. - They are deep, well
drained, rather light textured (Loamy sand to sandy 1oam$ but with
probably a relatively higher amount of organic matter in the top
40 to B0 cm.’ They are also very casily penctrated by roots
and moisture.

The soils are strongly acid (pH 5-5.5) but less acifl.and
probably of higher fertility than the surrounding aredss
Among other things this higher fertility will be reflected ih
a moderate amount of phosphate heing available for plant uses

Althought the surface soil has a somewhat higher content
of organic matter than other nearby soils of similar texture
and therefore has a somewhat higher water holding capacity,
the general light texture of the whole profile may causc some
droughtiness during periods of low rainfall.!

‘

For details, see profile No., 39 in Appendix IIT.

(a) Pédrto Platon, Amapd

The soils here overlie the basement complex. Twe types were found
mwder the good forest — clay with iron concretion (profile Noa 33), and a more
sandy soil  without concretions (profile Noa. 31). 4 third type, "white
gsand" (profile No. 32), gupported only wvery small trees and bushs this
vegetation type is referred to as Meampina or "carrasco" at Mandus, but
is sometime also called Ycaatinga'., It is likely to be suitable for’
growing pines, but it is not very extensive in the Pdrto Platon area.

It can bhe picked out easily on air phobtographs. .

"The soil of the High Forest plots are well drained,: deep,
rather heavy textured soil (clay 1oam), easily penetrated by
roots and moisture..

A layer of iron concretionary fragments underlics most of
the area at a depth of 30 to 100 cm. The fragnentsvary in size
from 4 t0 20 cm or more and occupy about 7% of the soil mass in
the layer in which they occur, This concretionary layer probably
varies in thickness from 30 to 60 cm and has little effect on
the properties of the soil except Ho aet ks dilutant.

The soils are very strongly acid (pH 4.5~5), high in
sesquioxides and dominated by kaolinitic clay. The natural
fertility level 1s doubtless very low on a world scale but aboutb
average for Lmazdnia., Application of phosphate fertilizers
would undoubtedly show that this soil has a tremendous capacity
to "fix" phosphate and thus make it unavailable for plant use.
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(iv) Forest Types

There are two main types of forest in the Amazon, (a) swampy and
(b) on terra fimme.

The main swamp types are the permanent swamp or Igaps and the seasonal
swamp or VArzea. Around Mandus however igapé appears to apply to the clear
waters which are usually dark or black looking, e.ge. Rio Negro, and varzea
to the muddy or "white" rivers. The permanent swamps cavry rather a poor
forest of not very large trees with few of economic valus. The seasonal
swamps, or tidal swamps near the mouth of the river, carry better forest,
with some trees of value. such as Ucuuba and Andiroba. Because of the
swampy conditions these forests are not suitable for exploitation by
mechanical means except above’ the tidal reaches and then only in the
latter part of the dry season.

The main terra firme forests can be divided broadly inte,

(a) those on sandy soils of Quaternary origin, referred to
here ag "Flancc",

(b) +those on clay soils of Tertiary origin, referred to as
"Planalto"

(c) thoze forests above the rapids or '"cachoeiras' on soils

usually developed on much older geologilcal formations,
The forests west of Pbrto Platon in Amapd arc of this type.

(v) Recogmition of Important Species

No local botanist was available to work with the Silvicultural scctiong
one from the Instituto Agrondmico do Norte, Belém was already working in
the field with the Inventory groups In November, 1956 a botanist made’a
very short trip to P6rto Platon. In May 1957 one botanist was able to
spend about 10 days in the field in the plots near Santarém on the Curud.
In Wovember 1958 the other botanist was able to make a short visit to the
Curvd and was kind enough to arrange for a collector to Spend gome~time in
the field getting material from numbcered trees which ware being used for
diameter increment observations and other for Some poisoning experiments,
From this collection of over 1000 specimens Dr. Murga Pires was able to
provide the names which form by far the greater part of the list given
in Appendix XITI,

Whenever material was brought back from the field the botanists at
IAN, especially Dr. Murga Pires, very kindly helped in identifying it.

Further valuable help on local names was given by mateiro (tree namer)
Correa who has worked for some years with the Inventory group and who joined
the staff at the Curud during 1957.
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The number of botanical names for some of the local names shows hgwev§r'
that there is still plenty of scope for better collection and ditentification.

(vi) Silvicultural Requirements

Information here could only be obtained by observations. in the field
once the species were recognized. In this respect mateiro Correa was of
great assistance.

2. Other Factors affecting Solutions of the Problem

(i) Digpersal of Effort could not be avoided entirely.

(ii) Utilization of Lesser Known Specics. Once the Sawmill Training Center
at Santarem started it was possible to have some investigations carried out
there by supplying logs from the Curud.

(iii) Pinante. Funds were considerably reduced in 1959 which slowed down
the progress of the work, o

(1V) Staff. No technical staff was provided, bub the FAO Mission was able

to recruit an engenheiro—agronomist 1n.30ptembor, 1956 and to replace him
three years later, Both Dr. Francisco Uchoa CGuerra and the present assistant,
Dr, Oswaldo Vera Cruz have proved apt puplls, and hard workers. Considerable
credit is due to both of them for the work they have dome, often under
difficult and unpleasant circumstances.

(v) Labour was adequate except sometimes in Amapd.

(vi) Transgort. To save a dally 3-~hour walk at the Curud, SPVEA purchased
a jeep in the latter part of 1957 This jeep was still giving good scrvice
three years later,

(vii) Materials., Such items as were not originally obtainable in Belém, e.ge
sprayers and arboricides, were provided by FAO,

(viii) Location of Working Areas. Following on the recommendations in FAO
Repoxrt No. 171, a FAO Mission for Technical A031stance was established 1n

Belém, in 1953, to work with the Supérintendencia do Plano de V%lorlzagao

Bcondmica da Amazbnia (SPVEA).
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The overall concept of the forestry part of the FAO Mission was, briefly,

(a) an Inventory section to carry out exploratory surveys, mainly
to find out about the composition of the forest,

(b) a Logging scction to carry out mechanical exploitation in a
concentrated area,

(c) a Sawmill training section to improve the quelity of sawing in
the Amazon and to try out many of the lesser known timbers,
and

(d) a Silvicultural section to improve the forests for the future.

With only one expert and no local assistant at the start it was clear
that dispersal of effort should be avoided and that +the main silvicultural
effort should be in the same area as the Logging scection.

The Inventory section, which had becen in the ficld since May, 1954,
had found the highest volume of timbor on the planalto., As the Sawmill
Training Center was to be at Santarém it was clecar both that the logging -
area should be somewhere near, and that it should work in a planalto area.
A gvitable site was found on the right bank of the Rio Curud Una some 105
lkm by water from Santarém, whore the planalto came to within 6 km of the
river. The Logging section however was working at the time at Benjamin
Constant on the Peruvian Border; it did not move to the Curud till March,

1957,

Fortunately, the Federal Territory of Amapd, on the north side of’ the..
mouth of the river was anxious for some forestry work to be donec there.
Two members of the Servigo Florestal, Drs. Arthur and Humberto Miranda
Bastos were already carrying out an inventory in this area, an area where
a deep water port was being developed and about 200 km of railway being
built to a large manganese mine. Attention wag therefore first turned to
Anapd and work on a small scale was started both in the forest beyond the
railway construction camp of P8drto Platon, then the road and railhcad,and
on poor campos soll near the territorial capiltal, Macapd,

Investigations in the vicinity of Santarém resulted in a small area
(13 na) of reasonably good high forest being put at FAO's disposal in
September, 1956 through the kindness of Dr. Joaguim Lopes, the Director of
the Posto Agro-Pecuario (CBA) on the planalto some 14 km from the city.
This arca was too small for any serious logging bub it was suitable for
initiating some small scale experiments Lo study the effect of different
degrees of canopy opening on inducing natural regencration of desirable
species. At the same time some work could bhe done on afforestation trials
in the poor secondary growth on the sandy soils in the vicinity of the.
Sawmill Training Centre by Santardm,

It was only in April, 1957 that it was possible to open the main
silvicultural centre on the Curud Una.
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V. ACCOMPLTSHEMENTS

~

Ao CURDE

1. Demarcation and Roads

On the wegtern odge of the'"Planalto" some 1800 ha has been laid out in
blocks of 1 km2. 4 main road conncets the arca with the camp on the river
bank somo 6 km to the north-west and continues south~west across Tthe area
for another 4 km., There is a main branch road of 1 km to the sawmill site
(Sce Map).

Breept along the cdge of the planalto, cach block is bordered on tho
eagst and west sides by cambered lorry extraction roads, and by narrowcr
access roads on the north and south sidese.

Road congtruction, whick was done Dby the FLO0 Logglng Unit, has entailcd
making:

Main road (9 m wide) 11 Jan
Extraction roads (also cambered) 22 km

hccess roads (somc slightly cambered) 22 km

The first 4.5 km from the camp is on sandy =zoll and has been
surfaced with laterito, The main road and oxtraction roads are now definitely
on an "all weather" standard, and the access roads are always passable by
jecp, except when closed by tree falls.

2. Inventories

(1) Normal

Prior to carrying out any silvicultural wor: it was necessary to make
a normal inventory of the main rcsearh block so that o record of the original
composition of tho forest would bo available. Thiritcern hockarcs were done
on the same linesg as that carried out by Heimnsdijk in his exploratory
surveys (Ref, 5), except that the Curud samples wore normally plots of
200 = 50 m, that no trce climbor was available to check the cstimates of
timber height made with the aid of a S-metre pole, and that the heights
and widths of the crowns werc not measurcd. 411 that was réquired was
to know the original composition of the forest and bthe approximate standing
volune. The minimun diameter was 25 om at breast height. & forw factor
of 0,7 was used for calculating volume. There true and overbark.
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The inventory over the 13 ha (plots A, By C and D1) showed, per
hectare: - S NSNS

Plot

Total number of species 110

i i , : i i i j
i i Total Volume | NWumber of Trees i Number of Species
i 1 mn i z i
i i i i

i Al i 227 i 102 § 38 §
i A2 i 318 i 125 i 40 i
i A3 i 265 i 113 i 36 i
{ A4 i 251 i 2 i 37 i
{ i i i i
i B1 i 231 i N i 31 i
i B2 i 230 i 98 i - 32 i
i B3I i 190 i 109 i 38 I
B g 307 i 146 i 36 i
i i : i i i
i ¢ I 239 i 96 i 39 i
pooc2 g 206 i 94 i 33 ;
i 03 i 238 i 114 i 40 i
{ c4 279 i 110 o 42 i
i i i i i
i b3k B 294 ; 128 i 41 i
1 ’ 1 . i i i
i ;! i i i
{ Mean ; 252 i 112 i 37 i
i I i i i
i i
i i
{ i

So as to have a rccord, for control purposes of the original forest,
one plot — D1 — hag Dbeon set aside as an YINVIOLATE® plot. Two other
plots, each of two hectares, have also been marked for this purpose in
compartments 1 and 17 in which Dr, Murga Pires, Botanist of the Instituto
Agrondmico do Norte, Beclém, hopes to carry out -a detailed botanical survey.

(i1) Linear Regeneration Surveys

In addition to the normal inventory of all trees from class 3 up, il.e.
over 25 cm DBH, surveys were made along strips halfechain (10 m), quarter—
chain (5 m) and 2 m wide in plots B, C and DI following the Malayan method
(Appondix IV). These are referred to as Linear Regeneration Surveys.

In %h@ half~chain strips 46% of the samples were found to contain
desirables between 5 and 55 cm diameter, and in the guarter—chain strips
48% had desirables between saplings over 1.5 m high and poles under 25 cm
in dismeter. Normally 40% is regarded as an adequate stocking; this is
equivalent to 40 trecs per hectarc. 1960 was too soon to carry out a
second survey of thosc half and quarter—chain strips, which were laid down
in 1957, The 2-metrc strips have been rcesurveyed and details are given
later under "Watural Regeneration' — page 25.
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(iii) Bxploitation Inventery

L 100% oxploitation inventory, i.ec. for logging purposes, was carried out
by the Logging scction in compartment 6 where all trees of possible timber
size.—.class 5 (minimum diameter 45 em) and up — werc measurcd. - Similar
inventoriss were later made by the Inventory group in compartments 5 and 16
for statistical rescarch purposes — sco Smit and Glerum, Refs 9.

Avbrief gummary of the results, compared with the original exploratory
survey of Heinsdijk for this area — his "Planalto IT alto" is given below.

-

‘ i ' i ' i ’
Compte 5; Compt. 6; Compt. 16; Exp.Survey

i i i
i i i
i i i i i i
i ‘ i i i i ' i
i Total No. of trces i 3,691 ¢ 3,416 1 3,161 { 3,755 i
i i i T i : i
i Total volume (m3) P 15,747 1 14,895 1 16,374 ¢ 17,504
i T T i i ; i
i Number of speccics i 103 103 103 i 140 i
i i f i i ; i
i Trces per ha i 37T 35 i 33 i 34 i
i i j i i ‘ i
P i i i i i
i Volume per ha (m3). i 157 B4 170 i 161 i
i i i i i i

Details by species are given in Appendix V.

. Although the overall results are- very clese, very considcerable
variations were found with many specics over the short disbance (2 km) between
compts. 5 and 16, c.ge ¢

§ § Compt; 5 ; Compt. 16 ;
i‘ 2 No; ; Volume (m3) § No; § Volume (m3) i
; Angelim pedra g 165 ; 1,442 .; 49 ; 145 ;
\ Chstanheira .69 . 1,054 ; 172 ;3,000 ;
; Cupitba ; 474 ; 1,380 ; 148 ; 557 ;
g Louro canela ; 435 ; 1,799 ; 53 ; 183 ;
; Magarandubg ; 299 ; 1,316 ; 288 é 3,271 ;
; Mandioqueira ; 498 é 2,409 i 22 g 120 ;
[ i i i i i
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(iv) Inventory of Small Size Classes

S0 that some idea could be obtained about the distribution of the
small, as well as of the large size classes of the more important species,
ten 2-hectare sub~blocks were systematically randomised in compartments
5, 6 and 16 and the number of stems in diameter classes 1 to 4, i.e¢., from
5 to 45 om, recorded for some 16 specics, The figurcs obliaincd for
these smaller classes were multiplied by % for comparison with tnose of
the larger classcs from the 100% Inventory. The distribution of 10 of
the most common desirablcs is showrd on Graphs 4-8. The number of stems
are for areas of 100 ha., In the inventory summaries classes 11 ~ 15 and
16 -~ 20 were grouped together, so only the average for 5 classes can be
shown.

Graphs 6 — 8 (pp.23a - c)arc for spocies which are shade tolorants the
curves are steep with high numbers in the smaller size classcs.. Graphs 9 and
10 (pp.23d - e) (thro the number scale is four times that of (raphs 4 - 6)are
for species which rcquire more light. Apart from various irrcgularitics the
curves are obviously much flattoer; in other words, it is only when
openings occur that chese species get a chance to dovelop. Taxi pitomba
and Taxl branco have been put together as they were sometimes confused in
the inventories of the larger classessy the former is much commoner,

Taxi preto consists of two species which were not rccorded separately
in the inventories of the larger size classess the same applies to
Mandiogueira.

In compte 5 several specics have lower nunbers in classes 3 or 4 and
show an increase in the next few classes. Only Ucuuba and the Taxis show
fairly regular distribution curves in all three compartments. In compt. &
the irregularities arc rather similar, but are much less marked in compt. 16,

With regard to the other species, Cupiuba shows the greatest
irregularities. It is quite possible that fires ~ see page 8 § also,
charcoal has been found in some soil borings — have resulited in periodic
lightening of the canopy which favours the development of Cupiuba. This
can be seen on the edge of the planalto at the south end of road 1 wherc
fire came up from the flanco in 1958.

The absence of some, but not all, of the smaller size classes of
Castanheira — 4 and 5 in compHss 5, 2 = 4 in compt. 6 and 3 and 4 in
compt. 16 =~ dis of interest; so is the increase in class 10 in all three
compartments. Changes in the population of somc rodents, which can open
the very hard frults of this specics, may be the éxplanation here.

Angelim pedra shows a very irregular distribution in compts. 5 and
63 it too shows a markcd increase around class 103 the curve however is
very flat in  compt. 16 where therc arc considerably fower trees.

Quaruba also shows considerable irregularities in compartments 5 and
6 and is much rerer arnd the curve flatter in compt. 16,

he shodo tolerant species, Macaranduba, shows an increase in numbers
around some of the classes 4 to T in each compartment, with a decrease in
the preceeding class or two. ZLouro canela is similar in compt. 5 but
has regular curves in 6 and 16.
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(v) Silvicultural Inventory

The object of this inventory is to find out whether gilvicultural
treatment i's necoessary for any given patch or block of forest or for any
compartment, At the same time it gives an idea of the density of desirables
large enough for exploitation. This type of inventory is described as
"diagnostic sampling" by Dawkins on pages 94-101, Ref. 2. It gives a
gquantitative estimate of the silvicultural condition of the forest from
which can be calculated the stocking of desirables, the competitive state
or frecdom of the constituents and the stage of the crop in terms of size.

Lines 10 m wide, as in a normal (1ine) inventory, are taken across
the blocks or compartments at invervals of from 5 to 10 chainsj the
inventory is done in units of 10 m so ag to give 100 uwnits to the kilometre
or hectare; +the inventory is confined to the desirables, and only one is
considered in each unit or sub-unit according to the sizme of the trce.
Information ig also recorded as to the position of the crown of the desirable
in the canopy, whether it is being impeded by other stems, and the number
of competing stems on the groumd. Brief details are given in Appendix VI,
as well as showing how the resulta are worked out, and the conclusions
to be drawn for the silvicultural work that is requilred. This work of
liberation and refining is referred to later, on pages 41 and 42,

The following compariscns of the differcnt inventories is of interest:

Compt. 5

i i i ' i
i i i Compt, 6 i
i i i ‘ l
i i i I
i No, of desirables over 45 cm diameter. i i i
i (C1. 5 + up) por hectare from 100% i i i
i inventory i 27 i 18 i
i . i i {
| No, from silviculture inventory (5% of the | i i
1 arca) ' i 28 i 15 i
i i .
{ No. from normal inventory (4% of area) i 26 : 18 :
i A i i

[y

3e Natural Resencrotion

In any forest where exploitation is taking place or is to commence, the
ideal is to aim at regencrating it by natural means so that the next crop may
be better than the one being, or to bec, removed. Regeneration by natural
means not only saves the cxpense of nursery work in raising transplants but
ensure using species known to be suitable for the pariticular locality. It is,
however,normally a complicated process,as the diffecrent species require
different conditions for their best dovelopment.’ Rescarch plots are thercfore
necessary to ascertain what these conditions arc. At the same time,however,
work can start on a ficld scale following generally accepted lines; these can
be modified in the’ light of information obtained from the research plots
as time progressces.
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(i) Research Plots

(a) Inducing natural regeneration before exploitation

Two main plots (B and C)each covering 6.25 ha have been laid down to
study the effect of two degrees of canopy opening on inducing natural
regeneration of desirables. Pive small plots with a total area of over
a hectare have been laid down to study that of Guariuba. One of the Cedro
plots also includes a study of Angelim da mata. Other plots have been
laid down to demonstrate the technique necessary to assist the development
of desirables once adequate regeneration has been obtained after clear—
felling and burning; there have becn some spetacular results here with
Cupitba, and some other specics.

One plot ~ D1 — of one hectare has been set aside as a Control orx
Inviolate plot.

In all plots creeper cutting is carried out before any other operation
is done, as the sooner bhe' creepers die and fall down from the crowns of
the large trees the better. Creeper growth however is not dense and does
not prevent one getiting through the forest quite easilys

In one of the main plots, (B), there was a "1ight" opening of the
canopys this wasg achieved by killing, with arboricides (see Appendix VIT
for details of the technique) or by girdling,about 18 large undesirables
per hectere, and doing & selective thinning on the undergrowth. In this
last operation all saplings of the Breus, Enviras, Miralbas, Taxis and
Tinteiro round which the thumb and finger mot (i.e. up to about 5 om diam.)
were cutb.

In the other main plot, (C), there was a fairly "heavy" opening of the
canopy. Some 25 large and 43 smaller undesirables trees of the understorey
were polsoned per hectare, and all the undergrowth was cut back, except
sapling of desirables, :

Details of costs in man—days for the various operations are given in
App@l’ldix Ko

Surveys were then carried out to study the distribution and develop—
ment of the smaller size classes. - The results of the 10 m and 5 m strips
have been referred to page 21. Results of the 2 surveys of the 2 m strips
are given belowe The mean height (in decimetros) is that of the tallest
desirables found in cach sample or quadrat of 2 me

i o Control (D) i Light (B) ii Heavy (C) i
i Date ! Y Wo.of ' Mean. '’ 7 No.of ! Mean .. % "No.of! Mean .|
i PP o gp, 1 omEg.cil P 0 gp. i Ht, i 7% lgp, 1w, 1
i i i i T i i T T i il
{ February 19587 38 | 3 | = ;126 § 3 | = {i22 | 41 = jj
i i i A i P i i A &
{ October 1959; 40 { 12 | 5.2 ;i 39 § 13 | 4T i 64 i 16 3.9 i;
i i i S i i ii i A B
[ July 19601 50 1 9 ¢ 4.7 ii 63 12 3.2 1 17 i 18§ 5.0 jj
i i i i i i i i i

i i il il




The results arc as to be expected — no or little change in the control,
some increasc in the light opening and a greater increase in the heavier
opening. The increase in the number of species botween February 1958 and
October 1959 is partly duc to the fact that in the first sampling the
seedlings of a few desirables wore not recognized. The decrease in mean
heights between October 1959 and July 1960 in D and B can be atitributed
to the young scedlings which have come in in the extra samples now stocked.
In C the increase in mean height is due to the proportion of new samples
being much less and to the growth of the carlier seedlings in the other
samples being greater due to the more open canopye.

It is advisable to have some betber definition of what is meant by
a Might" or a "heavy" opening of the canopy. The forcst varies very
congiderably from place to place - witness the differcnces in volumes
and number of trees in the 13 ha covered by the inventory of blocks close
together, page 21, Actual measurements of the amount of light coming
through are very difficult to make; thewe will be considerable differences
in any one spot depending on the time of day, the amount of cloud and even
the time of year, if there is a gap to the north or south., The best guide
appears to be by using the basal area of the stems on the ploty this is
the area of all stems at breast height, I% can bo calculatced by measuring
the girth of each tree and totalling the computed arcas. In part of plot
C the original basal arca was calculated from the inventory figures. In
this part of the plot (sub-plots C1 and ¢2) most of the unpoisoned trces
were included in a diametor increment experiment (see page 43) so the basal
area of the remaining trocecs after polisoning could also be calculated. As not
many of the trees under 25 cm diamcter werc polsoned, a comparison of the
basal areas before and after poisoning gives a falr indication of the
degree of canopy opening.

Using basal areas calculated from girth measurements the following
figurcs were obtained from sub-plots C1 and C2, and for plots D and B at
CBA, (sec page 61).

Orig. B.A. After poisoning
C1 and 2 20,12 11,42
D1 19,62 Control
D and B gcm% 19.93 10,97
Surround (CBA 19.0% Control

The figures for basal areas are in m® per hectare. These figures,
of course, do not include the smaller trees, i.e. those below 25 om diameter,

- & quick method for cstimating basal arcas is to use a prism of known
factor, or to use a relascope - provided the undergrowth is not too dense
to sec the trees at eye level., For a deseription of the method see Finch,
ref, 3,Appendix II. :
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Using a prism at the Curué the following basal arcas were obbained
recently for subplots C1 and C2:

before poisoning 24,76, after 18,5

The increase hefre would bé.due to having to include the smaller trecs in
the prism count,

Using the relascope at CBA the following basal arcas were obtained
recently for plots D and C:

before poisoning 197, after 13.7

A few of the larger poisoncd trecs at CBA have fallew over, which would
explain why the "before poisoning'count is not higher.

Results from the two Curud plots, (B and C), in inducing regeneration,
and from other cxperimonts elsewhere to be described later, show that the
more the canopy is opensd, cspecially that of the understorey trees, the
more the regencration comes in, except of a fow of the very shade loving
species e.ga Magaranduba., As those are very slow growing they arc not
recally desirables from the point of view of economic forestry. The guicker
growing trees arc normally the ones which require more light for successful
natural rcgencration.

The increase in the rogencration of other desirables in some of the
cedro plots (page 28)  and of the height growth in the "open" plot C,
should be noted in this conncction.

In the futurc thercforc,where it is desircd to induce natural rcegeneration
or %o increase it before cxploitation, the canopy should be heavily openoed,
nainly by poisoning in the understorey and by cutting the undergrowth.

Poisoning should be done with a view to reducing the basal area by about
50%, to to ahout 15 m2/ha, or about 10 n2/ha if only the trees over 25 om
diamcter are considered.

(b) Natural regenoration fellowing exploitation

Hatural rcgoencration of certaln specics can also be obtalned by the
complete removal of the forost, such as night hoppen if it were to be
exploited for wood pulp, and burning the rcsiduc, cspecially if there is
a dense tangle of branchwood. This aspect was studied in the surround of a
plet, (&), which was clear—felled and burnt for planting trials.

Here, regencration of Cupltha, and some othor species quickly appearcd.
The burning was donc in November, 1957 and by April 1959 there was sufficient
regeneration and development of desirables to justify a cleaning. In June
1959, 59% of the 2 m< sanples were stocked with plants averaging 9 dm in
heights of these 55% were Cupitba. To study the requirements and development
of other desirables, these were given preference over Cupilba in the
cleaning. Sone Pau jacaré were kept wherc thore was no accepted desirable.
After the cleaning it was found that the arca was too heavily stocked and
the plants, mainly Cupidba, were thinned out to a spacing of 1.5 to 2 m.
A second cleaning was donce in November 1959. Growth rcesults have been
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excellent and a survey in June 1960 showed the following compared with a
year carlicr. & third cleaning was done in August, 1960.

June 1959 - June 1960
% of samples stocked 59 , 719
% with Cupitiba 55 49
% with other specics 4 (3 sDD. ) 30 (11 spps.)
Mcan height Cupidba (dm) 9 25
Mean height all species (an) o - 25

Most of the unstocked samples are patches where the fire was intenses
here, after 3 yoars, still very fow plants have appeared. Besides killing
any sceds present on the ground the fire scoms to have sterilisced the top
soil., However, such patches are capablc of growing cxcellent trces if
these are planted, as can be seen in trial plots ncarby.

(e) Codro Plots

In theso plots threc degrees of canopy opening were aimed at — light,
medium and hecavy. 4t the same time in cach plot various soil treatments
were carried out, with a view to finding the best method of cncouraging the
regencration of this rarc but very wvaluablc specics.

The ”11ght" opening here congisted only of cutting back all saplings
(excbpt the few deosirables) under 5 om diameters In the "medium" opening
a number of the undersbtorey trees were polsoned in addition to cutting back
the saplings. In the "hecavy" opening some of the larger troes as well as
more of the wnderstorey ones were poisoned and the soplings cut back.

The soll treatments consisted of,

(1) cleaning or sweeping — to exposc uh\ minoral soil,

(2) burning, included the sweepings from (1) and debris
from(3),

(3) cultivating,

Locd

gtrips b m wide across cach
a control,

plot., 4 fourth strip was unitreated to serve as

Unfortunatcly, for the noxt two scnsons no scod

cd was borne on the soced
trec in each plot. IHowever, much rogenoration of othor desirables (15 specles
in all) appeared in ‘the heovv and modium opencd plots, but only a little in
_the light—ovened onc. Rather than dos %roy this growth "y-ropeating the soil
trecatment iust prior to the next seodfall, two more p*ous hnve been made with
medium and hoavy canopy opening, but, the soil trcatncnts will not be done
111l Just before the meed fall, This should be obout Sopts smbor~Octobers ‘
1t ds casy to-mco the fruits as the ccdro troos cre loafloss at th“” period,.
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L fow cedro scedlings were found in the plots when they were laid

down in 19583

the heights of the plants

these seedlings have boen marked with numbercd stakes and

are measurcd periodically. Results to date are:

; Datoe i (1) Hoeavy I (2) Light L (3) Medim i

i
{ i i i i
i June 1959 ~ No. of plants j 14 6 16
i B "~ Mean height{dm); 2.7 ;1.2 i 2.1 i
i ‘ i i i i
i January 1960 - No. of plants ; 12 6 16
0 " (L m@an height(dm); 4.2 i 1.5 i 6.1 i
i i i i i
[ July 1960 ~ No. of plants ; 9 5 i L
; " "~ Mean height(dn); 5 i 1.6 i 1.5 i
i i i i i

The less good growth in the open (heavy) plot is possibly due to the
fact that in 1959 the plans in this plot were scvorely attacked by a white

scale insect.

The development

following Tables

of other desirables in the three plots is shown in the

nr

the number shows that
desirable.
Heights not recorded.
Hean height -~ (in dm) is that of the tallest desirable in each quadrat

i i Plot 1 (heavy) i Plot 2 (light) i Plot 3 (medlum) i
f CONTROL ; Mar'59 ; Mar'60 . Mar'59  Mar'60 i Mar'59 . Max'60 ;
i % stocked 1 40 1100 11236 156 1175 193 i
i Nos of specics i 7 i 13 i 7 i 10 i 6 i 13
i No., of plants i 15 io241 0 4 14 i 330 53 196 ;. 28T -
iMean hoight (dm) nr T35 nri 2,917 1.8 3.5;
i i o i i i i i
i MEWWMED i i i i ii i i
i % stocked [ - ;100 T ;68 iio- {95 i
{ No. of spccies i - i 9 i1 - i 10 i - i g i
i No. of plants i - P 354 i - P25 qi - Po271
‘Mcan height (dm) i - TaTii - i 2,571 - 5.7}
) i i ii i ii i i
x BURNT i i ii i i i i
i % stocked P - i 100 i - 140 i~ 193 i
{ Noe. of species i - i 8 i - i 10 i - i 8 i
i Wo, of plants i - i 232 i — i 22 P — i 144 i
iMcecan helght (dm) i -} 149711 - 2.6 - 4431
{ i I ii i il i i
i CLEANED i i i i i i i
{ % stocked ) ;100 1i32 ;80 ;58 i83 i
i No. of speciecs i 1 i 6 ii 5 i 10 ii 4 i 10 i
i No. of plants i é ;381 i M i 46 - i 84 - [ *345 -
iMean height (dm) i 1 8.51 51 3e2ij 2.2] 363
i i i id i il i i
Notegs % stocked is that of the number of 2m quadratswith one or more
: desirables over 10 om tall.
No, of plants — mot more than 20 are counted per quadrats * before

some quadrats had more than 20
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The species which have appeared ares

Lngelim da mata Angelim pedra

Breu sucuruba Cupitba
GU&T1Ubu Louro amareclo
Louro canela Magaranduba
Mandiogueira lisa ‘Marupé
Morototd Parapard

Pau dlarco . - Tatajuba
Ucuuba

The increasce in numbers of individual plants in the open and medium
plot is very marked as is the height growth in The open (heavy)plot.

(a) Other species

Patches have been found of sccedlings of two uncommon desirables; as
this gregarious scedling is rather rare small plots have been ¢stablished
to study the development of the seedlings to find out why thesc species do
not occur in groups in the natural forest. The seed falls occurred during
the carlier part of 1958,

For GUARIUBL two plots have been laid downj one is in C2 whore the

. canopy has been-fairly heavily opencd to induce natural regencration
{sce page 25), in the other a light opening of the canopy was carried oub
similar to that for cedro. Rosults to date, comparcd with planting, arc:

.

i : Heavy opéning ; Light opening §
i i Sept'syd i Maytée0 Septt58 1 May'60
i Natural : i i i i i
i % stocked 180 175 195 75 i
; No. of plants i 205(8) 1 179(9)  188(6) 99 i
i Mean height (dm) i - 43 -~ i 3
- ' i
Planted
Mean height in Enrichment, 8 months after planting 5
(line Q) - Bstablishment Index 51
" " in Open plot (B) — Planalto — 20 months
' after planting 13
Bstablishment Index 35

Hote - (1) The number in brackets is the number of samples (out of 20)
~ in which there werc morc than 20 Guariuba scedlings.

(2) For moaning of Establishment Index9 see Lppendix I and
Appondly VIIL,
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Under two other seed trees the seedlings have %oon removed from 20-30 cm
round individual plants selccted in the contres of 1.5 m equilateral triangles
throughout the seeded aren., The bhest of the uprooted seedlings were

transplanted in the Nursery to give stock for the trial plots and enrichment
lines.

Owing to the low cstablishment index in the open it would appear that
Guariuba seedlings should not be given full light, but that root competition
should be reduced as much as possible in enrichment lines. See page 59
for Guariuba at CBL.

:

For more silvicultural details see GUARIUBA in Appendix IX.

In the case of other species, ANGELIM DL MATA, the one plot is
combined with that for cedro ~ medium opening. Here the growth increment
has Dbeen rather poor, although seedlings lifted from this area and trangplanted
in the nursery have grown well in the trial plots, and have also done better
in enrichment lines. Results to date,for lAngelim da mata, from the 'control™”
strip for the Cedro (3) plot, are:

; Date § Aug. 158 § Mar.' 59 ; Mar., 60 i
§ % stocked i 85 ; 50% 2 62 %
§ No., of plants ; 474(19) 4; 164% ‘ ; 201(1) g
i Mean height (dm) f not noted : 1.2 i 2.3 :
i i i i i

For planting the results ares

Mean height, Enrichment line, flanco (¥), 20 months after planting 27 dm

Hstablishment Index 20
" " it "y planalto, 20 months after planting 1o
Batablishment Index Q7
n " Open pllot,planalto, 20 nonths after planting 27 ¢
Bstablizhnont Indox 15
. A R B e ] e e o 29 11
u " H " ,Slance, 22 months after plenting
Detablishment indox 55

somz scedlings which ayppearcd to be dead after the very dry

wmaer" of 1958, evidenily recovercd inm 19595 no fall of seed was

Cobsorved ﬂu}Lr” 1959, . ;

2. No. in brockebss after No.of plants in Ho. of samples with more fthan

20 zeoealingse

3.Growth of natural scedlings,
ig poor (1 dm) conpared to
after & months in the nurseTy on

\

Note = 1.(%;
=3

a maﬂium opening of the canopy.
odlings from the same place
10 monbls in the field (7-15 am).
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I+ would appear that for the best developmont of natural regeneration
of Angelim da mata the canopy should be very heavily opcned wherever a
patch of seedlings im found. The seed being light these patches are rather
larger than those of Guariubas they are also less densely stocked,

Por more silvicultural details sec this species in Appendix IX,

The only other specics so far cncountered with densce patches of natural
regeneration under natural conditions arc somc BREUS (not B. suouruba),
CATUAGU and ROSADINHA., The BREUS arc common undesirables of the understoreys;
they very rarcly reach timber size and are regarded as unsuitable for sawing
because of a high resin content. CAJUAGU is rather rares although a "floater",
the logs rot quickly oub of the water and the timber is stringy and difficult
to finish to a smooth surface, so it is not regarded as a true desirable at
pregents; in other countries,however,it is regarded as being of some value,
ROSADINHA is fairly common but unfortunately it is one of the hardest timbers
to saw - value 1 against 100 for cedro, i.e. it requires 100 times more saw
blades to cut the same surface arca of timber. See Appendix XI.

(ii) Pield Scale-Opcrations

- Natural regencration operations fall into two phases — pre—exploitation
~and post-exploitation. The various operations vary in different countries
and according to the species. In Nigeria there arc about 12 operations
starting from 5 years before exploitation up to 5 or 20 years after it,

(a) Pre—exploitation

The standard operation hérc is creeper cutting. This lets in more
light through the canopy and removes the source of one of the commonest
and most harmful weedss many of the twisted stems, particularly in such
light-loving trees as Cupiubs . are duc to having to struggle up through, and
often ©o 'lift up, a mass of creepers and climbers, espccially in the early
stages. COreeper cutting a year or more in advance also reduces damage from
falling as other treces arc not pulled over.

At the same time as creeper cutting young plants of desirables are
freed from competing plants by cutting back the latter with a machette.
ilso, the young growth is cut back over any gregarious patches of seedlings
of desirables such as Guariuba or fngelim da mata and these seedlings
thinned out; if required the canopy can be further opened by polsoning at
this stage (as referred to above, page 27), but 1t is usual to wait till
after exploitation as this in itself may open the canopy sufficiently,

Another pre-cxploitation operation mey be the poisoning of large
undesirables,

(1) to let in morc light,

(2) to reduce the amount of seed From weed trees,
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A further pre—explotation operation could be some treatment of the ‘
ground under seced trees of valuvable species as 18 being tried out for cedro.

At the Curud, up to. September, 1960 crecper cutting has been carried
out over 1,029 ha (Compts. 1-7, 16, 18-21) and the freeing of young desirables
over 385 ha (Compts. 16, 18—215. The joint. operations cost about 2-3 man
days per ha and creeper cutting 2 mgn days., Limitotions of staff and funds
have prevented “4he poisoning of large undesirables excepts in the research
plots (B and C). s '

The object of such operations before explotation is to get established
a sufficient quantity of young plants of the useful species before the seed
trees are removed, This is not being done in the Amagon at present, with the
result that some of the best species, c.ge Cedro, Freijsd, Mogno (Lguano) are
gradually disappearing. It 1s true that a number of the young plants will be
damaged when felling and extraction of the logs takes place; however, some
are likely to escape and many of the others, if dameged, will shoot up
againe.

The degrce of pre—exploitation work must depend on both the original
composition of the forcst and on the species which are to be encouraged
for the next crop. The intensity of exploifation is also important. It
may be botter not to worry too much about the rare but very valuable trees
and to aim for some of the less valuable, but still acceptable species,
such as Cupiuba, which are fairly common and can be regenerated easily.
This should certainly be bthe policy to he followed in the Curud areca.

Prior to exploitation a detailed logging inventory must be carried
out, at least of the larger desirables trees for exploitation (see page 22).
This work may be done by the cxploiters in this case he will be concerncd
only with the treesg which are likely to yield him the greatest profit and
to leave in the forest many trees which it would also be economical to
exploit, and which should be removed for silvicultural reasons. It is no
zood saying — "Oh, these other trees can be taken out at some later datel.
Unlcss they arc removed at the same timc that the best trees are cxploited,
when the organization and equipment and roads are all functioning, it will
prove very expensive to come back later to romove them. The dnvenbory
therefore sghould e done by the Govermmoent who can then encourage the
cxploiter to take out as much as possible, but at <the same time to stop him
removing some troes walch may be reguired for scod. For cxample, if it is
desired to have more guick-growling softer timbers soch ag Parapard, Morupd,
Mozototd, Quaruba, but which arc usually rather rarc, then several of these
trocs should not.be felled but retaeined as scod bearers to insure many more
of the species in The next crop.

On the Curud, ths Logging Unit carricd out a 100% inventory of all
trecs over 45 cm diametor in compartment 6,2nd the Inventory staff did two
more cowparinoents, 5 and 16, in a little more detail for statistical purpose

see Ref. 9). All %he trees bhave been numbercd and frowm the records it is
easy to selcet which trees should bhe felled,
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To facilitatc the inventory the compartments were divided into strips
100 m wide. Tracks are cleared by tractor along the dividing lines and
axploitation -is then done strip by strip so as to work systematically
through the forest. The old tracks then serve to delimit sub—units for the
control of subscquont silvicul tural operations. During February to April
1959 exploitation, initlated eand controlled by the Silviculturist, was
confined to an arca of 27 ha. In this area some 217 breces Wwere felled
which gave 530 logs (4=6 m long) with a volume of over 800 m? suitable for
despatch to Santarém, In all 48 different specics were cub, several of
which were for trial. The preliminary results of the sawing tests on 25
specles at Santarém are given in Appendix XI. Seventeen 6" planks of six
species were sent to the Imstituto Florestal Latino imerica, Mérida,
Venezuela for full scale testing.

(b) Post—exploitation

The operations vary considerably in different parts of the world.
Lis with other things, these operations mush be simple in the carly stages
in new areas such as the Amazon.

The following operations have been or will carried out by the end
of 1960 or early in 1961:

(1) Freeing young advance growth.,
(2) Cutting back some young undesirablos.

(3) Poisoning to open the understorey in +the remaining
dense patches of forest not opened by felling opcrations.

(4) Felling, or burning, large undesirable to open the
canopy further.

(5) Burning the larger clumps of crown and branchwood.
(6) Carrying out a regeneration survey.

(7) Cleaning (inoluding croeper outting)’and thalnning out
the established natural rogeneration.

(8) Group planting of gquick growing trees in the intensely
burnt gaps where regeneration has not appearecd.

Over the course of the next few years the following additional
operations arc likely to be necessarys
(9) More cleanings, including creeper cutting, and further
thinning out of established regeneration, natural and
artificial. This operation is likely to neced ropeating
on a 5 to 10 year cycle as the new crop gets older,

(10) Further poisoning of remaining understorey trees as
rogeneration becomes established,
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It is too soon yet to predict when the remaining larger trees should
be killed; so much will depend on the species desired in the new crop and
on their development.

Some of the above operations need describing in more detail.

(1) Freeing young advance growth., This consists of cutting with
a machette any small undesirables within a metre or two of
good young spccimens of desirables. Badly-shaped desirables
should be cut back, as well as any damaged by the felling
or extraction operations.

(2) Cubtting back some young undesirables. 4t the same time as
carrying out operation (1), young plants of somc common
undesirables, especially those resistant to poisoning, may
be cut back to reduce the numbers of these spocies in the
new final crop. It is true that most of the cut back stems
will coppice, but they will be just that much behind the
desirable. If this regrowth is slashed back again in
subsequent cleanings the stumps will soon become weak and
gradually die off,

Operations (1) and (2) were carried out over 22 ha of the exploited
areas in compartment 6L at a cost of 5 men days per hectare., Young saplings
of Abiurana, Mirauba and Uxls, as well ag the heavily fluted species Carapanauba,
Maraximbé and Pau de remo were cut back in these opcrations. DBesides all
being resistant the first threc are very hard -to saw, and the sccond
three are useless because of the very deep fluting.

(3) Poisoning of understorey trees in dense patches, There
will always be some patches of forcst, sometimes gulte
large, in-which no trces have been fclled, Hore the under—
storey troos of undesirables are poisoned to let in more
light to cncourage regeneration, Some 71,353 stems of some T1
specics were so treated over 22 ha at a cost of 0.85 man—days
per hoctarc, using 136 1litres of 4% solution of 1:2 of 2,4-Ds
2y 4y 5T in dicsel oil. The larger stems of the more
resigtant specles. wore Frill-girdled before poisoning. In
future, opcration (4) - sce below — will be carricd out before
the poisoning is done as it will be cheaper and more effcctive
in opening the cenopys. However, should the objcct be to
obtain a cron composed mainly of the slower growing more shade—
tolorant spocics such as IMagaranduba, Louros and Ucuuba, the ’
next operation (4) should be much reduced or left out altogether.

i

(4) Felling or burning large undesirables. These may consist of
large trecs of useful specics which arc hollow, overmature or
too large 4o be hendled casily for transport or for sawing e.ge
Angelim peidre, which can often be burnt down in the dry scasons
or, they may be of useless specics, In both cascs the trees
are undosirablos fromthe point of view of the future, on account
of the speoce taken up by both their crowns and their roots.
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(6)

-
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Burning of crown and branchwood. Where these exist in dense

clumps after felling, or operation (4), fire shouwld be put
through them towards the end of the dry season. If left, they
hinder the developmont of most species, provide a lovely

trellis for creepers to spread over and make subsequent cleaning
operations very difficult for some years to come. If the burn
is light regencration of somc species, including desirables, will
come iny if it is fierce nothing will come in and the patch
should be planted up the next scason (operation 8).

Abnormal rains in the dry season prevented light burns in
19595 it was only where the branchwood was very dense that the
fire burnt at all, and then it wasg fairly fierce. Light burn39
as were carricd out in 1957 in the surround of plot A, have
resulted in excellent regeneration as described above (pagp 27)

Regeoneration Survey., During the sccond year after exploitation
lincar regencration surveys (2 m quadrats) should be carried
out across the area, Two lincs were cub across the exploited
part of compartment 64 extended for about 150 m into the
unexploited part for the sake of comparison. 4L summary of the
results is shown in Table 1 on page 37. The grouping of the
samples into one of five canopy classes wag done by three people. The
percontage shown Tor the degree of canopy is approximate. It is
interesting to mnote how the number of stocked samples increases
with the degree of canopy opening, The actual number of
desirables per sample also increasces in the same way,

Other points to note arc the difference in specics between
the more open and more closed groups. The proscnce of Uccube
in the "open" and "half open" groups is due to advanced growth,
present before exploitation — note the number in the "closed?
groups 1t is not a fast grower and could not have reached
0,9 = 1.2 m in a year from sced ~ 1t is not growing quickly
in the enrichment lines in compartment 4 nor in the open trial

plot (B — seco Appendix VIII). Madioqueira is not common bub

is present in the more open sampless its proportion in the
final crop could be increascd by favouring it in cleanings and
thinningss it is likely to prove a vory uscful spocies in view
of its casy sawing properties. More reccent and larger scale
sewing btests than thosge shown in Appendix XTI -indicate that both
typas of Madioqueirs arc owven casicr to sow than Ccdro, though
Mandiogueira lisa is rather liable to twist. ‘

& third regencration survey linc was made 2 nonths later across
another part of the cxzploited portion of AA. The rosults were
rather different, as may be scen by comparing Tables 1 and 2.
Fewer specice had appearcd, but the more : ificant fact was
the absence of regencration in several of the samples in an
oper arca Jdue to the prescnce of a type of grass--like bamboo
"Tobocuina™ which ferias dense thickeds choub 2 m hich,
Portunately it is not common in the Curuf bubt it could prove
a major problem in obtaining natural rogencrationy there arve
a fow small patches in the surround of vplov & (sce page 27).
but it is being kept unler control by the ~ar1y'oloan1hbm‘
Sec page 40 for the Sreating of aress which the regencration
survey shows o bo inadequately ﬁtook@u.L.u, with less than
40% of the somples with o desizab '
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Weeding or Cleaning and Thinning. Wheore the above survey shows
an adeguate number of desirables ~ normally ot least 40% of the
gamples stocked ~ the area should be cleaned. This consists

of slashing back ncarly all uselcss spccies, and some desirables
when they arce too close together. Herc, the composition of the
final crop can be influcnced considerably giving prefarence to the
species, one or more, most desired., Any tree ig better than no
tree when it comes to early canopy formation, so where the desirable
species arc rather far apart then somc regeneration of useless
species must be left to help form a canopy quickly to suppress

the weeds and crecper growth., Such plants thus become "degirable"
until the canopy is properly closcd and they can be removed in

o thinnings this is being done with Pau jacars in plot A (page 27).

fage

Until more information is available from cxperiments in hand,this
cleaning should bn done carly,i.c.when the lecadinf desivables are be-
woen,say,1.5 and 2 m high, The spacing botween the plants left should be
betwoen 1 and 1.5 m.This early cleaning gives the remcining young -plants
a chance to grow up more quickly into strong and healthy saplings.
However, it malkes it casier for crcepers to develop. It is possible
that by waiting another year or fwo,when the plants will be taller
nmore natural selection will have taken places also, the spacing
between the plants loft, and the length of Time before a sccond ’
cutting back of shoots from the weed plants, can both be greater.

The main disadvantages of wailting are that young plants of useful
specles may be scverely suppressed or killed by the quicker
growing weeds, or may become too thiwm and spindly and fall over
when freed in the late first cleaning. This happened with ‘
Quaruba in one patch, but not in another, at CBA ncar Santarém.
This i o very important subject on which more obscrvations must
be made. Barly, and frequent, cleanings undoubitedly give good
regults. ' So give the young desirables all possible help by early
cleaningg. Bub, 1f funds are uncertain for subsequent cleaning
it isg advisable to wait a little longer, say t1ll the 3rd year,
before dolng the first cleaning. It is partly an economic question
of balancing costs against results.

Untrained labourcrs will have considorable difficulty over the
initial specing in tho first cleanings. They can e givon &
stick to hold ot one plant and told to cut back overy cother plant
within the stick's length from it. - The stick should be somewhat
less than the spacing required, e,gz. for 1.5 m; use o sgtick of
about 1 m. : "

Probably thrcee cleanings, and some thinning, arc likely to. be
necessary in the first five ycarsy subscquently, work should be
on a five-ycar cycle and then ten yoars depending on the speciles
and age. What is vitally dimportant 18 to got good crowns
developed as carly as possible. Research in various parts of
the troples has shown that older trees with small crowns duc %o
insufficient space in the canopy usually do not develop large
crowns even if given plenty of growing spaces also, the girth
incremcnt of trces, which is more important than height for wolume
production, ig closely correlated with the gize of the crown,
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(8) Group Planting. This is really a special form of "Bunrichment
planting"(pages 49 50).It is not an operation to be undertaken
lightly, It has failed many %times in the tropics because of the
subsequent difficulty in finding the groups fo give them the
necessary cleanings. Under the special conditions which pertain
to the Curud, and are likely to be found on other parts of terra
firme with clay soils of tertiary origin in the imazon, group
planting may be considered for those patches where the crown and
branchwood has becen burnt after exploitation and where the fire
has been intense and no natural regencration has appeared during
the subsequent rainy season, BExperience has shown that weeds,
even Imbauba, do not come in for the next 2 or 3 ycars, but thet -
when sultable trees are planted in such patches they grow rapidly.
In the second rainy scason after burning thercfore these bhare
patches sould be planted with quick growing trces such as Cupiuba,
Parapard, Marupd, Morotot@,’Tat@ju%a or cxotics such .as CGmelina,
Terminalis ivorensis or T. superba. Tey arce not likely to need
weeding in the first couple of yearsi after that creepers and other
weeds arc bound to come in. Therc will be no nsed to search for
the groups at this stage, as the rest of the arca will be having
a cleanint and those groups should be done zutomatically at the
same timc. On grounds of economy, the plants should be widely spaced
in the groups, say about 4 or 5 m apart: those distances need not
be measmurcd. A4Llso, only one species should be put 1n in each group,
though different groups may have differcnt specics. Results in
the trial plots (page 5C ) show that on such sites carly growth of
the suggested spocies will be 1.5 to 2 m a yeary plants put out
in these groups thorofore should be 3 or 4 m tall and well able to
hold their own apgainst any weed trecs which may come in before
the first clcaning. By this time the rost of the arca where natural
regeneration has been obtained will be duc for nnother cleaning
and the patches of group plantings will mot have to bhe looked for
specially.

‘

4.  Treatment of iLreas not Adequately
Stocked with Natural Regoneration of Desirables

There arc several possibilitics heres; cach case must be decided on its
merits.

(i) Leave tho arcas for anotlewr yoear or two in casc there is a good sced
year of specics which arc likely to come in with the canopy in its prosent
state, and of which there arc secd bearcrs in the vicinity. The tyve of sced,
light or heavy, is important and also the 1light conditions under which the
seed will germinate and the scedlings develop.

(ii) If the conopy is densc or fairly densc, open it up by poisoning
some of the denser—crowned weed trees, particularly in the understorey.

(iii) Enrichment planting may be carried out — sec below.

(iv) If the arcas arc fairly large and not oo irregular in shape, they
could be felled, burnt and planted.



- 41 -

If the treatment of the area with regard to canopy opening was aboub
the same as in adjoining areas where good regeneration of desirables has
been obtained, then it is possible that the poorer areas are of a different
soil conditions. These differences should bhe noted, and mapped, if possible,
before exploitation takes place so that they can be glven,separate treatment.
Careshoweversshould be taken.to avoid having several different treatments
for small areas with irregular bounderics. :

Enrichment planting in lines

Details of +this will be dlscugsed below under T, Artificial Regeneration.
It has been mentioned above and should be considered briefly now as a possible
glternative where natural regeneration of desirables is not really adequate.
It should,however,be avoided unless the areas of inadequate regeneration
are really large.

The intensity of the exploitation of the forest is frequently patchy
due to the irregular stocking of desirables in the original forest; in some
patches, perhaps exploited or perhaps @mot exploited, adequate natural
regencrafion of desirables does not appear, anyway in the first year or twos
Regeneration is normally regarded as adequate if the line surveys show at
least 40% of the quadrats to have one or more plants of desirable species;
this corresponds to a stocking of 1000 plants to the hectares

Where the failed or poor patches are not too small and scattered,
lines could be cut through them and planted with suitable desirables; howovor
it soon becomes difficult to locate these lines for subsequent clcaningss;
if they are not kept clean and fairly open the plants put out just do poi
develop and the whole cffort is wasted. It is only where the whole area
under systematic treatment is fairly small, wherc the supervision of
the work can be intensive, and where the number of patches needing enrichment
are not too irregular nor too scattercd, that enrichment planting should be
considered, Generally, it is better to try one of the other alternatives.

s

5o Refining and Liberation

Dawkins, (Ref. 2, page 91) and other workers have shown that the natural
tropical high forest is "saturated", i.c. that it contains too many stems
and that growth is very slow except in the vicinity of fallen trees. The
diameter increment plots rocferrcd to in the next section should show this in
due course in the remcasurcments of the controls — the natural forest.
Even-aged crops from plantations or natural regeneration have a basal arca
considerably less than that of the original forest, but a greater potential
yield, Tending work therefore should aim at Leeplng the bagal area below
the maximum or saturation level, Much work has yet to be done to find out
what this level is as it depends on the site, and species. Such measurements
as have been made suggest maximum figures of from about 24 to 28 m /ha in
the good natural forest. Tending opexatlons therefore should aim at reducing
the basal area to about 15 to 18 m /ha on a cycleysay,of 10 yearss



Refining is defined by Dawkins as "The general removal of weeds,
defectives and proscripts, whether they are interfering with degirables or
not. in the intercsts of complete utilization of the site by the desired
oroﬁ”, A Mproscript” is a specics of known or potential value bubt not
required locally for some special reason; c.ge. some Taxis may fall into
this class at the Curud because they bthreaten some of the more useful
specics, i

Liberation is defined by Dawkins as "freeing the desirables from
inferior compstitors’. This means the removal of trees which are impeding
“ihe development of the desirables; the term should not be confused with
"pefining' which refers lto improving the composition of the Fforest as a whole.

One refining operation, of course, is creeper cutiing; this has been
referred to on page 32,

The cutting of young growth of useless speciles around good saplings
of desirables (pago 32) which is done at the same time as creeper cubting
Cis a libvoration operabions

So far as the small, mediuwn and large trees are concerncd, refining
should ®o doro -with carce. The "weed" of today may be the "desirable" of
tomorrow. However, some brees should be removed from the forest to benefit
the romainder, and no harm would be done in killing some of the commoner
undesirables.s The arca walch could bhe treated is swmall compared to the
vagt extent of the Amazon, so that if in the fubure a specics proved to be
eoconomic bthore wenld still be plenty of it available from the wntreated
arcas. Specics which could be killed in the carly years of refining are
Abiuranas, Miraubas, Rosadinha, and Uxis, and amonget the understorcy the
Breus (except B.‘suouruba),_Enviras and Aquariquarana, Most of these arc
vory hard to saw, Young trees (up to say 20 cm diametor) of such fluted
spgeies as Carapanauba, Haroximbé and Pau de remo could also be killed in
the refining operation, bubt it 1s quite useless trylng to polison larger
troes of these fluted species. Overmature trees, that is trees which are
not likely to give suitable saw logs because of their age, and trees which
are too large for ccopnomic exploitation, c¢.g. some Angelim and Piguids,
should also be killed during this rofining oporation.

In connection with liberation, that is in freeing the crowns of desirables,
it is very importat to note that, normally, troes with small crownsdo not
respond very much in diametor growth if their crowns are freed. It is only
the trees of dosirables with larger crowns,therofore,which should be freed;
the younger trees in the underatorey should be given as much attention as the
larger trees so long as they have reasonably good crowns. Trees of
desirables with crown forms only in classes 5, 4, and perhaps 3 (perfect,
gocd, tolerable — sce pago 44 ), should be considered, but in all five
of the crown position classes,

fefining and Liberation for the small, medium and large trees can be
carried out togethewr, but after the creeper cutting end freeing of saplings.
For the latter only machettes are necsssary, but for refining and liboration
the trees must be polsoned. Details of the technique are described in ‘
Appendix VII, Liberation, however, exccpt for freeing saplingof desirables,



should only be carried out in arcas where exploitation is not likely for
about ten years or morec, If exploitation is carried out sooner the
liberated trees are not likely to have had time to benefit.

Creeper cutting should always be done as soon as posgsibles other
refining operations could be carried out shortly béfore exploitation as they
will remove seed bearers of undesirables and will let in light to encourage
regenerationa '

6. Diameter Increments

Prom the preceding remarks it is evident that information must be
obtained about the response of various species to liberation. For this,
permanent plots must be laid down to study the rate of increase of the
girth or diameter under diffecront conditions of crown freedom. Opportunity
has been taken of the plot where the canopy — plot C — hag heen heavily
opened for natural regeneration studies to measure periodically the givth
of the remaining trees. LAll unpoisoned trees, except those with high
buttress, have been marked at 1.5 m from the ground, numbered and the girths
measured at two-ycar intervals. The girths are converted to diametersy
the time that will be taken for each tree to pasg from one class to the next
above will be observed and recorded in due course.

At the same time as the measurements are made the crown position and
crown form of the trees are noted, Five classes are used and a number is
assigned to each tree at each measurcement in accordance with the following
tables (vide Dawkins, Ref. 2, pagos 44~45);

Crown position

5 Emorgent (Bmergente). Entirely cxposed, free from competition
‘ for light, at least within the 90-degree inverted -
cone in which the crown lies. ’

4 Upper canopy (Dominante).‘ Exposed in entire vertical plane buib
in contact with other crowns laterally.

3 Lower canopy (Sub-dominante). Partly exposed and partly shaded
vertically by other crowns., .

2 Upper'Understorey (Sub—bosque.al%o)q Entirely shaded vertically
but with some direct side light.

1 Lower Understorey (Sub-bosque baixo). Bntirely shaded vertically
and laterally by other crowns.
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Crown form

The definitions herc must be supplemented by the words "for that species”.
5  Perfect (Otima), OFf the very best size and development commonly
seen, wide, circular in plan, symmctrical.

4 Good (Boa). Very necarly idcal and satisfactory silviculturally,
but with some slight defect of symmetry or some dead
branch Tips.

‘

3 Tolerable (Regular). Just in the satisfactory class, distinctly
asymmetrical or thin, but apparently capable of
improvement 1f given more Toom.

2  Poor (Pobre). Distinctly unsatisfactory with extensive die back,

strong asymmetry and few branches, bub probably
capable of surviving.
¢
1 Very poor (Muito pobre). Definitely suppressced or degonerating,
usually badly demaged and probably incapable of
putting any growth on the bole,

Begide measuring the girth ond noting information about the orown, the
timbor heights of the boles cen be estimated With a D-metre Btafll and the
volume calculated, Volume tables eliminating the nced for estimating the
heoight of bole have been worked out for the Curvd area — see Ref. Ds

As many of the smaller trees belong to speoceies which do not grow to ‘
timber size, 60 om was chosen ag the minimum girth for increment measurements.

A conbrol plot in untouched forest (excopt for crespex cutting) has
been laid down in D7, the Yinviolate" plot referred to on page 25. The
first measurement (after 2 yoours was made in October, 1960, so it is too
goon to start drawing definite conclusions.

1t seems howover that the Taxis put on the greatest increoment, that
Cupiuba, Mondicgueira and Quaruba are alrcady responding to the opening of
the canopy, bubt not Macaranduba and Louro canelay whers the crown is already
in the upper canopy Louro canela is putting on some increment but Mandioqueilra
is growing more slowly. From moasurcments over a period of years, say aboub
20, it should be possible to get some idea of the diameter growth rates in -
the natural forest, and from these bTo c¢stimate the probable age of the trees.
More plots should be laid down for this purpose, as obther works develop.
Two of these girth increment plots will be in the other proposed "inviolate!
plots, mentioned on page 94 where Dr. Murga Pires proposes to carry out
detailed botanical studles, ALl the trees there will have been properly
idoentificda
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Nothing is really known yet as to what degree of freedom will result in the
maximum increase in diameter (or basal area) and therefore in the volume, of
the trces Which are liberated. In the new plots therefore there should be
some in which the canopy is opencd to a considerably greater degree than in
the existing plots. It is only by having plots with a wide range of dégrees
of canopy opening, with one or two that are too heavily opened, that it will
be possible in due course to say what is the optimum to aim for. This may well
vary with different Torest typese.

Te Artificial Regeneration

This falls into two classes, Enrichment and Plantations. Work in both
classes is being done on the Curud on the two main soil types, the clay of
the tertiary planalto, and the sand of the quaternary flanco. Before either
operation can be carried out plants must he obtained.

(1) Nursery Work

This raising of the plants is done in a nursery where first the deocds
are sown in seed beds and then the small seedlings transplanted to other
beds or to some container. Nursery work is an expensive part of the cost of
plantations, and the transport of plants from the nursery to the planting
site can also be an expensive opceration.  -The-object,therefore,should be
to raise plants of a type which can be transported easily in large numbers.
The simplest type is o small (15m20 cm) transplant which can be lifted
from the nursery bed and taken out to the field without a ball of earth
round the roots — naked-rootcd plants. 500 to 1000 of such plants can be
carried in a box by one mansg exposure to the alr must be avoided as much
ag possible and this method is suiltable,of coursesonly for wet or dull dayse

Some plants do not give good results by the above methods an alternative
is to grow larger plants and then reduce the amount of leaves at the time of
planting. All the leaves except the leading shoot can be stripped off -
such a plant is called a gtripling; or, thc whole shoot can be cut off about
5 cm above the root collar — such a plant is called a gtump. In both cases,
and with naked-rooted plants as well, any long roots must be pruned so there
is no danger of the roots being bent when planting - "short roots are better
than bent roots'..

The advantage of striplings is that a tall plant (1~1.5 m) can be
obtained on the planting site; +this may be important if small plants are
likely to be eaten back by .animals, A disadvantage is that if a dry spell
follows planting, the shoot may die right back or even the plant die
altogether, ' ‘ :

An advantage of stumps is that they do not suffer badly from a dry
spell following planting. Other advantages are that they can be kept gquite
safely for a day or two in wet sacks, and they have no shoot which can be
easily damaged.,
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If none of these methods gives good results then the secedlings must be
transplanted into some container which can be taken to the planting sitoc.
In theory the transplant couwld be taken out with a ball of earth pressed
around the roots, but in practice most, if not all, of the soil has fallen
away from the reoots by the time the plant is put into the planting hole.
Ball rooted plants thercefore can be regarded as nommally having come from
some sort of container, These can be of maeny forms., The common one,as
used by most agronomists iy the Amazon,is a basket lined with leavess the
size may vary from 10 to 20 cm diamcter and from about 15 to 25 om in height;
the baskets often decay rapidly and usually need replacing once or twice
in the nursery before the planting scason, Results are good but transport
is expensive as onc man can usually carry only from 5 %o 10 plants according
to the size of the baskets.

Pots or containers can also bo made from thin sheetbs of wood veneer.
Here. too they sometimes need replacing and are heavy to carrya

Pots can also be made from shests of galvanized iron (the Queensiand "tube')
with about 2 cm of each side turned over to form a catche. The most cconomical
size is probably a 15 cm high pot 5 om in diameter, The advantage of such
pots ig that they can be used again and again,though 1t takes a 1ittle time
to collect them all up affter planting a large area.

Pots may also be made of plagtic material, with some small holes in
the sides for drainage. Here the material can be torn away and the ball
of earth with the plant pubt into the holes it is not usually easy to get the
plant out of the pot, so the pot can be used again, w1thoub seriously
disturbing the root systcm.

There are various other contalners made from various substances which
could be txied out hut they are noit llkely to be casy to get for work in
Lho Amazon.

Another type of pot, but without a containing wall, is well known in
the south of Brazil, the torTac pauligta. These hexagonal pots, which can
be of diffcrent sizes according to the type and size of plant. being raised,
are made in a press from a mixture of clay, sand, manure and porhaps even
sawdust. Their preparation and use is well described by Armmando Navarro
Sampaio (R@f. 8). They are a little heovy to transport and, ‘with the heavy
raing and high huwnidity of the Amazon they may break up. They should be’
tried out on a larger scale and with varying proportions in the mixture,

Another container is the planting tray or box. - This may be made entirely
of wood, or only with wooden ends and the sides and bottom made of a sheet
of galvanized iron with holes made in it. A convenient size is 40 x 30 om;
for this the two end pieces should be 10 x 30 x 2 em and the sides and
bottom of five pieces 10 x 40 = 1 omjy a gap of 1-2 mm must be left between
the bottom pieces for drainage. The box, with about 25-30 transplants, is
taken to the actual planting holes and each plant taken out with a cube of
carth., When plants arc raised in boxes it is very important that the soil
be cut betweer the rows of plants at intervals of 3~4 weeks for 2 to 3
months before planting so that cach plant develops a compact root system
within its own little cube of soil. The boxes can be usefl repeatedly,
their 1ife depending on the durability of the +timber used.
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The gize of plant is important; sowing and transplanting must be timed
so as to.give the required sige at planting time. In general, plants should
be from 10 +to 20 cm high, except in the case of striplings and stumps; the
former can be up to 1e5 m if the species will stand such treatments tall
plants can be used too for stumps; 1in any case transplants for stunping
should be at least 1 om thick at ground level; stumps up to 2 cm thick have
given good results, ' ‘

Some plants are accommodating, some are not. Naked rooted plants,
striplings, stumps, pots, torroes paulista and boxes have all been used
on the Curvds the best type of plant for each specics tried out is mentioned
in the silvicultural notes in Appendix IX, Up to date it scems best to use
naked rooted plants when possible, then small striplings (30-50 cm) or
stumps (from slightly largor plants) and then boxes,

Seed, when collected, should be cleaned at once and dried in the shade.
Details about some species are given in Appendix IX. In general, 1t has been
found that most seeds quickly lose their viability, so they should be sown as
soon as collected. This sometimes means that the transplants have become
rather large by the timc the planting season arrivess 1f the plants can go
out as stumps this does not nmatter, but if they will not do as stumps, e.ge.
Quaruba or Madlogueira, the mormal container may be rather small or over-
crowded for the larger plants. Bxperiments should be carricd out on storing
secd,’ but facilities for this do not exist at a ficld stabtion such as the
Curud. This is work which should be undertaken by a research institute
such as the Instituto Nacional de Pesquisas da Amazbnia at Manaus.

Several solls have been tried in the nursery. Besides the normal sandy
so0il which is rather acid (pH 4.5), black Soil‘(torra preta of pH 5.7),
river sand and sawdust have been used with good results, Damping off can
be seriouss; watering the sced beds with a solution of potassiun permanganate
has made 1little differcnce. Any ordinary fungicide should be bencficial.
Fertility of transplant beds should be maintained, or improved, by the use
of anwnal manure or even fertiliszcrs. Ash from the camp lkitchen is also
being usedes Green manure’ (Crotalaria and Pueraria) were’ tried on the
Curud but did not do well. Turther trials should be made,

Careful records of nursery work should be kept. Details should be
noted of the origin and weight of seed gown, the date sown, date of
germination, date of transplanting,numbey transplanted, number of failures
replanted and the number of plants put out in the field and where planted.
The date of sowing, germination and of transplanting should be shown on a
small peg in the nursery on each bed or each group of containers with
transplantse. 4 blue peneil is better than red for writing on the pegse
The nurseryman should be literate and should keep a day to day diary of ,
the work he does., This information should be posted monthly ‘to the Nursery
Record. A suggested format for this is shown in Appendix XIT.

Shade is an important matter in nurseries. It should be such that it can
be casily altered according to the weather or the species of plants. The best
thing is to have some sort of framework over which slats (ripas) or palm
leaves can be gquickly placed or removed.
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The "hardening off" of plants to be put out in the open is an important
point, This should start at lcast 2 or 3 months before the planting season,
and should be in two oxr three stawes so that the plants arc in full light
at least aboubt 4~6 weeks before being put out in the fielde

In the Curud nursery 55 Amazon, 18 from Minas Gerais and 27 exotbic
‘species have been tried. In some cases, gonerally owing to delays in
clearing the seed through Customs, the sced had lost 1%6 wiabilitys 1in a
few cases sced germinated but the seedlings soon died off. The following
failed to germinate or soon died off:

Local

EEACASASN
Amapéd Acacu
Balsamo do Peru Glicina
Jenipapo Maparajuba
Matamatd ci Palheteira

Exotics .

Cordia alliodora Bucalyptus resinifora
Tectona grandis Terminalia myriocapa

Minas Gerals

Calycophyllum spruceanum Casuvarina cunninghamii
Joannesia principes Ligustrun joponicum
Lonchocarpus discolor Myroxylon peruiferum
Platycyamus regnellii Terminalia catappa

Tipuana gpeciosa

Even if only a few plants were raised these plants have boon rut out
in the main trial plot (L) on the Planalto. Up to the 1960 scason 44
indigenous and 22 exotic spocies have been pubt out here or in other plots to
give 204 +rial blocks or small plantations (see page 50 )m

Only good healthy plants should be put out in the field. For naked—
rooted, 15 to 20 cm and for ball-rooted stock from 15 to 25 cm is about
the best heights slightly larger stock can be used, if the cutting of the
roots has been done regularly during the previous 2 or 3 months. Smaller
plants should be avoided, unless they arc small simply because they are
young due to late sowing and transplanting. : :

It is not necessary to wait for seed before trying out local specilcs.
If healthy looking secdlings are found in the forest, these can be lifted
carefully and transplanted in the hursery. The work should be done on
wet days and during the main rainy season. Seedlings of Guariuba lifted
near the end of the rains (June—August) did not take well, but seedlings
from the same place lifted the following yezar in March and April did
very much better in the Nursery. If the plants are large (say over 30 cm)
they should be stumped, or at least stripped, on belnp’llftu@ Care must
be taken to keep the roots covered as much as possiblea
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Species which have been transplanted successfully from the forest to
the nursery are dngelim da mata, Angelim pedra, Breu sucuruba, Cupiuba,
Guariuba, Mandiogueira lisa, Morototd, Parapard, Pau d'arco, Rosadinha,

Taxi pitomba, and Taxi preto f8lha miuda. The only failurc has been Quaruba
both as a secdling and a stump.

A note of warning must be given here. In general, natural seedlings
do NOT dm well if taken straight from the forest to the plantation site.
They should have a spell in the nursery first to develop a good root system
and to be hardened off, ’

(ii) Dircct Sowing

To avold the cost of nursory work a fow specics can be established by
sowing the seed dircct in the planting area. This sowing can be done
either in lihes or at stake or spots at the required planting distance.

For direct sowing the sced should be falrly large, ‘the plant gquick growing
in the early stage, and the sced abundant and chcap. Even some plants

with small sceds such as Bucalyptus citriodora can be established by

direct sowing if the weather conditlons remain sultable for some time after
germination.

For speot-sowing the spot should be well cultiveated over a circle of
at least 20 cm and to a depth of 15 cm and marked clearly with a stake.
Normally, 5 seeds should be sown at each spot in the form of a small cross,

For line—gowing a continuous line should be well cultivated and the
seads sown at intervals of about 3 to 5 times the diameter of the seedy
the spacing between the lines should be the same. as the normal planting
distance.

In both methods the lines or spots must be kept well weeded and the surplus
plants pulled up as soon asg their leaves start touching each other, This
thinning out, especially in line sowings, may have to be done 2 or 3 times
in the first year. The surplus plants can sometimes be used, when small,
for replanting failures in other spots or further along the lines. :

* Both methods have been recently demonstrated at the Curud in an open
plot. After 6 months the results were successful with Andiroba (large seed)
and Terminalia superba (medium siged seed), but only feirly successful with
spot-sowing and unsuccessful in lines with Bucalypbus citriocdora (Small seed) .
See page 50 for enrvichment by dircct sowinge

Spmall-scale trials should be made with other species with medium to large
seeds which can be ohtained cheaply in large quantiticse.

(iii) Enrichment Planting

Ag the name implies, this entails adding specics of more value to the
forest than those already there. In special circumstances it may be done
in groups, as hag been referred to under Natural Regeneration where this
has failed to appear in patches where crown and branchwood has been burnt
following exploitation (page 27 and page 40). Normally, however ,enrichment
consists of planting in parallel lines cut through young secondary forest
where natural regencration of desirablcs has not been adeguate. The lines



arc usually 20 m apart and the plants usually put out at intervals from
2,5 to 5 m in the lines; this gives a planting density of from 200 to
100 plants per hectare compared to 1,600 in a plantation with a spacing
of 2.5 by 2.5 me. The lines should be cleaned to a width of 2-3 mj; they
should be kept as open as possible overhead, unless the species being
planted definitely likes quite a lot of shade. The lines should run east
and west so as to get the maximun amount of light from the sun.

_ Enrichment can be done in old forest, hut it is expensive to open
the lines adequately and the growth is uswvally considerably slower than
in the open. Compare the periodic annual increment ~ column 10 in
Appendix VIII ~ for cnrichment planting in compartment 4 or plot D with
in the open trial plot E. .

Ls no young sccondary forest existed on the Curud planalto, and it
would take a few years for any bo grow up following a felling, compartment
4 was set aside for enrichment trials and to demonstrate the general
technique. 90 ha have now becen planted here on a field scale entailing
the cutting and opening .of 45 km of lines. Some 18 species arc on trial
and some direct sowing at stake has been tried, Ucuuba, Castanheira and
Jacareuba have feiled but Andiroba shows some promise for direct sowing.

Along the lines all the undergrowth, except saplings of uscful species,
is cut back to a width of about 3 my small trees which can be felled with
a fow strokes of an axe are then cut. Next, some of the dense~crowned use-—
less uwnderstorey specles arc polisoned and occasionally o large tree when
it is giving densce shade, Stakes are put at every 5 m oxcept where a
desirable sapling is within 2 m of the spot along the line or within 1 m
on either side, Holes arce then dug at the stakes, At present the canopy over
the lines is not yet sufficiently open in many parts so morc poisoning will be
carried out later on in the dry season of 1960,

As with ordinary plantation work, failures should be replanted.
Normally this should be with the same specics unless the results are poors
then another species should be trieds. Those species which develop only in
the open should not be used for enrichment planting. The more promising
specles so far used are Andiroba, Angelim da mata, Guariuba, Quaruba and
Ucuuba.

(iv) Trial Plots and Plantations

‘ Before plantations on any scale are attempted in a new arca small
trial plots should be established to give some idea,

(1) of which are the more promising species,and
(2) the best technigue for establishing them.

There should be separate plots on each of the mein sites likely to he
encountered in the area. If the number of plants allow, a species, or type
of nursery plant, should be put ocut in two or three separatc blocks in
each plot. The size of the blocks does not matter very much, but they should
be reasonably uniform as far as the numbers of good plants permit. LA useful
size is a block of 49 plants (7T x 7)3 discounting the outside row, which may
show an "edge" effect, this leaves 25 plants for subsequent observations
and measurements, On the Curud the blocks are generally 100, 49 or 48 (6 x 8)
plantsj the smallest has only 4 plants. The plots should be repeated over a
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period of years; the conditions in one year may be particularly favourable
or unfaveurable to the species on trial,

There are two main trial plots, B on the Planalto, and M on the Flancog
the main enrichment area in comph. 4 has been referred to on page 503 in
addition there are two more small enrichment plots, D on the Planalto and
N on the Tlanco, two other plots on the Flanco at 4 and 5 kmy, and a plot,
A1=-3, on the Planalto with slightly larger blocks of -some of the more
promising specics. Lpart from compt. 4, these plots cover 12 ha., The total
number of blocks is 204 with 66 speciesg, 44 of which are Brazilian, mainly
fmazonian. Shortage of SPVEA funds in 1959 curtailed explanding the work
for the 1960 season.

Apart from the eucalypts,which have to go out as ballrooted plants from
some container or other, the normal practice has been to try naked-rooted
transplants first. TIf these do not do well, or if they have become rather
large because the seed had to be sown early to avoid loss of viability,
striplings or stumps arc tried. If all’ these fail then the transplants have
b0 be raised in some container or other.

. Details for sach.species and type of plant are given in fLppendix VIIT.
Information of special interest is given under the species in LAppendix IX.
Some intercsting comparisons arce given below,

Per.An.Inc.*;
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* PereAn.Inc. =—

Periodic Anual Increment

Plan, = Planalto, plot' Hj (fP) = with fertilizer; En.

Flan. = Flanco, plot M.

= Inrichment, compt.4s



In the first year thesc trial plots should be measured for height growth
and % survival at the ond of the rainy Jequon(4~5 months after planting),and
at the cnd of the first dry scason. Subsoquent measurements shouwld be only
once a year at the end of the dry season. Lfter about the third year for

fagt—~growing species, or’ lTator for the slower ones, girth measurements should
also be made. Both height and girth measuremcnts should be confined to the
taller trees — the largest 207 should be enough to give reliable data,. If the
blocks arc lerge, l.e. over 100 plants, two or more sampling sub-blocks should
be laid down in thom.

In all measurcments the trees in the outside row, or two rows in the
larger blocks, should be ignored, as they may show some’ Yedge' offect due
to competition, or lack of it, from the adjoining blocke

Mulching has been tried but this proved rather cxpensive when the weed
growth in and around the block was not sufficicent to provide the mulch.
Also, ummulched plots have wot suffored. The broadecast sowing of cover crops
however should be encouraged. Crotalaria retusa, C. striata and Pueraria
are all doing well, The last may prove a nulsance if it climbs too much over
the young plants,

Phosphatic fertilizers are usually regarded as being helpful to the
establishment of pines. - As some had been obtw1ned for this purpose it was
‘decided to try it with some ‘of the other species as well., In a number of cases
the blocks werce subdivided and fertilizer (rock phosphate or triple super—
.phosphate) added to part of the block before transplanting. Results so far,
however,have not been very conclusives there were no obvious differences as
‘on the poor campos soil Macapd, page 69. The small numbers of plants and
absence of replicated blocks has not permitied a statisticalanalysiss in any
case this work is rather outside the terms of reference of the assighments
such statistical research work should really be done by a forestry research
institutessuch as it is hoped will be developed at INPA, Manaus,

The quantity of fertilizer used was half a dessert spoonful put in a lump
at the bottom of each planting hole, Some comparative. results up to Novembelr
1960 are given below. There is nothing really conclusive from these preliminary
trials, :

. s B T Witp p 1 Withouwt P -~ -~ "}
i pecies iBstab. IndexjPer.An. Inc jEstab. IndexPer.An. Inc,|

{Andiroba (E) i 87 i 12 i 94 i 13 i
i Cedro- (m> i 98 i 8 i 91 i 7 i
iCupiuba (M) i 56 i 21 i 56 i 21 1
iBucalyptus citriodora (M) ‘ { P ; ;
i ~ potsj 87 i 50 i 89 i 50 i
i " " (M)boxes; 64 i 51 i 69 i 51 N
(Marupd () i 93 i 22 i Tl i 21 {
iPinus caribeae gE% i 47 i 10 i 49 i 9 1
o ITH W 3 65 : 11 i 62 i 10 i
i i i i i i

(®) iS‘on‘the‘Planalto;E (M) is on the Flanco.
¥ Pereln.Inc. = Periodic Annual Increment



Spacing. This is another subject for research. The closer the plants,
the quicker the canopy will close, thus reducing the necessity for cleanings.
However, it will mcan earlier thinnings, and also more plants and therefore
a higher initial cost per hectarc., The branching habit, or otherwise of
the species in question may determinc the spacing. So may the object Ffor
which the species is belng growns trees reguired only for polés or for
fuelwood may be so spaced that no thinning im necessary. The seriousness
of competition from weeds must also be considereds the more the weed
compebtition the closer the spacing should be.

In the carlier stages in a new area and with species about which little
is known concerning their silvicultural requirements, it is better to keep
to a standard spacing. Later, as the work progresses and more information
is gothered about the rate of development of the specics tho spacing may
be altered. &t the start all plantation work has been at 2.5 by 2.5 m.

This means using 1600 plants a hectarc.

From rcsults to date it is sugzested that on normal or average terra

firme soils, other conditions being oqual, the following could be put out
at a wider spacing, say 3 by 3 m (1,111 per ha).

Cumaru E Cupiuba

- Bucalypbus spp. Gmelina arborea
Marupd Parapard

Terminalia ivorcnsis Terminalia suporba

The following, 1t is suggested, should be put out at a closcr spacing,
say 2 x 2 (2,500 per ha). ’

Lngolim rajado Copaiba
Cuiarana Jacarcuba
Magaranduba

‘

Shade. Some species do not seem to do well in the open. Prom a study
of their natural growth conditions it would seem that these species ought
to have some shade, particularly when young. Shade can be provided in
various wayss the two commonest are either by planting some other species
first at a wide spacing to serve as nurse trees, or by cutting lines through
FOURS (2~3 yoars) secondary growth. Another method is to clear most of the
forest but keeping a number of trees scattered over the arcay this can
be rather expensive and also difficult to carry out. Most of the trees
felled will have to be burnt to clear the area for planting, and the heat
of the fire may well kill many of the nurse “4recs; most of the trees in
the rain forest arc very susceptible to fire.

Nurse trees, at least in the first few years, should be as quick
growing as the species they arc to protect, and they should not have dense
crowns or heavy low branchesi a form something like an umbrella is wanted,
Two sultable species arce Parapard and Morototds Imbauba would also do,
especially as it would die out as the final-crop species develops and
overshadows it,
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Young secondary growth can often be used to provide shade for specics
that do not grow well out in the open. It is important to keep the lines
well open to reducc .root competition and to avoid direct overhead shade,

A suitable spacing between the lines is 5 m, centre to centre, with lincs
clcaned to @ width of about 2 m, and the plants pubt out at 2 to 2.5 m

in the lincs, As the crop grows up it will become necessary to cut b ck
some of the larger wecd trees in the strips originally left to give shade,
The planting lines should be cut on a north—south axis so that the strips
retained can give the maximum amount of side shade.

Judging by results to date in the open plots, species which are likely
to do better with some shade arc Acapu, Guariuba, Itauba, Louro canela,
Magaranduba, Mandioqueira &spera, Mandiogueira lisa, Quaruba and the Ucuubas,
The meliaceous specices, dguano, Andiroba and Cedro, which suffer from a
shoot borer in the open, should also -be tried with side shades

‘

Cedro is already being tricd in an alternate mixture with both Parapars
or Cupiuba, to see if these quicker growing trees will provide enough shade
to discourage the shoot borer, but not seriously slow down the growth of the
ccdro.

Work has been done in many parts of the tropics on combating this shoot
borer, but without much success; if therc is too much shade +the plants do
not seem to bo attacked but they grow much more slowly, as can be seen by -
comparing the periodic annual incroment (RPA - column 10 in Appendix VIII).

Tho most likely solution to the problem probably lies in biological
control, This is a matter for cntomological experts and should be taken
up on an international basis. TFLAO has already initiated some engumiries in
this respect with a view to acquiring funds for work to be dome by an
Institute of Biological Control with tropical experience., In view of the
very much higher value of cedro and mahogany (Aguano) in the Amazon, the
Bragilian govermment should give all the help it can afford to enable this
project o devolop.
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B. COMMISSEO BRASILEIRA-AMERICANA — CBA
(near Santarém)

During the second half of 1956 a block of 12 ha of forest was made
aveillable for experimental work and demonstration purposes,through the
kindness of Dr. Joaguinm Lopes, Dircetor, Posto Ligro-peécuario de Santardm
(formerly Commissao Brasileira~Americana — CBA)., Part of the area is old or
falrly old secondary forest but part of it has not been greatly interfered
witd except for cutting some irees, e.ge Jarana, for fencing posts. The
incidence of the creepers and climbers was much heavier here than in the
virgin forest at the Curud, duc to this interference.

The area lies on the Santarém "Planalto" (tertiary clay) and is some 12
km south of the city and about 2 km off the road to Belterra.

1e Demarcation and Roads

The areas is reached by a track of about 300 m from the road from the
Agriculturd station to a fazenda known as "Andirobal®. It has been divided
by paths into 12 plets of 1 ha heach and subdivided by lines for survey
purposes ~ see Map 3., 4 "surround (envolta) of 10 m wide has "been marked
out round the plots.

2. Inventories
After creeper cubtting in each plot, a normal inventory was carried

out of all trees from classes 3 up, l.c. of tress over 25 cm DBH as was
done on the Curud.

i i i Lod
; Plot g Total Volume ; DMNumber of Trees | Numebr of Species |
i i i i i
i A . 205 i 142 i 58 i
i B 179 i 112 P 44 i
i Y i 187 i 116 i 46 i
i D 181 i 5 i 51 i
i B i 212 i 113 i 45 i
i F i 162 i 102 i 41 i
i G i 117 i 121 i 43 i
i H i 16 o e i 33 i
i J i 142 i 82 i 33 I
i X i 128 i 123 i A1 i
i L i 208 i 124 i 36 i
i M i 228 i 117 i 36 i
i i i i i

Total number of species —~ 98 (CuTua 110 on 13 hu) The above variations
reflect the past history of the area.



Holf—chain strips (10 m) were run along lines 4, 5, and Te 707 of the
samples were found to conbtain desirables between 5 and 55 cm diameter. In
quarter—chain strips (5 m) along lines 1 and 3 67% of the samples had
desirables of sapling or pole size (over 1.5 m tall up to 25 om dlameter).

The figures for the half and quarter—chain strips arc rwther higher
than those for the Curud - 487 and 46%. Such interfercnce as has taken
place in this area in the past would appear to have benefited the
regeneration of some of the more useful species, Louros, Parapard and
Ucuuba.

The species and peroentages of the desirables in two surveyg are shown
below.

Spoecies Half~chain Quarter~chain

Aroeira 1

Cumara T 245

Cupiuba 2.5

Freljé branco 15 12
Guariuba 1

Ttauba - 1
Jarana 1 1
Louros 36 47
Marupd 1

Morototd Seaond.only

Miratans 1

Pau dtarco i 1

Piquid . Second.only

Parapard 1 )
Quaruba Second.only 3

Uouuba 36 _36

"Second.only!" means thet this specics was recorded only as the secondary
d@olrable in ono, or more samples. 369 Appbndlx IV» :

2~metro strips were surveyed along lln@ 2 and part of 13 details are
given later under "Natural Regencration” (pages 57, 58 and 59).

It is too early for a rosurvey of the quarter (5 m) and half (1O m)
chain strips. .

3. Natural Reﬂuneratlon

(1) Post—exploitation °

In the first three plots, &, B and C, about 40 large undesirables per
hectare were poisoned in October 1956, In July 1957, the 1argbr desirables
were felled, and the following month they were removed by the Eopglng Unit
with its new D6 tractor. Those logs were taken to the Sawmill Training
Center near Santarén. .

This felling and extraction gave a small arca where post—exploitation
work to further natural regencration of desirables could be carried ouba
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The following trees of timber size were felled:

Species Nunber of trees Volume (m3§

Acapurana* 1 Te1
Cuiarana 1 holl ow
Cumaru 3 1165
Faveira ulng* 1 3.3
Faveira £6lha fina* 1 hollow
Freijé branco 2 32
Glicia® 1 34
Gombeira 1 1.8
Jarana 1 T4
Jutal pororoca*® 1 2T
"Loure ? preto 3 647
Louro sp. 1 1.9
Parapard 2 3
Pigquid 1 5
Quaruba 8 3T
Quarubarana 3 213
Tavari 1 3.9
Taxi branco* 1 1.4
Taxi preto® 1 205
Ucuuba 3 91
37 120, 9

* These are not yet generally accepted as economics.

In plot &, in which more trees had been felled, a "heavy" opening of the
remaining canopy was made by poisoning some 8 dense~crowned understorey trees
and by cutting back all the undergrowth except the young desirables. In plot
B a lighter opening was made by cutting back some of the undergrowth —~ those
undesirable species with opposite leaves. In the three plots 65 of the large
trees which had been poisoned a year earlier, but which were still alive,
ware repoisoned after exploitation. Plot C was set aside for enrichment
planting — see page 60,

Regults of Z-metre strip surveyss

Plot & i Plot B

i i i
i Date I , il i
i i % (No.of speciesj; % (No.of species |
i i i ii 1 i
1 i i Ii i i
i November 1958 i i not done i1 68 i 8 i
i  December 1959 i 98 14 i 88 11 i
i October 1960 i 88 13 i1 98 11 i
i I i il i i

The light decrease in A is probably the result of the last cleanings
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Two cleanings have been carried out in plot & butnone yet in B, The
object for this is to find out:

(a) whether adequate regencration can be obtained without the
expense of cleanings in the first two years, and,

(b) how much the development of the regeneration is held back
by not opening heavily and then clcaning.

There ig no doubt that adequate regeneration has now beon obtained in
both plots.: Lt present the growth of the regeneration in B 1s equal that

of L. When it is freced however (s ay in 196! — 1962) it is possiblc that
much of it may be weak and will fall over. During the first cleaning in 4
in July 1959 there wero so many desirables that some were pulled up or cut
back where they were interfering with cach other; prefercnce was givon %o
species other than the three commoner ones - Louro, Paraparid and Ucuuba.
Seedlings of 15 desirables species were found in this one hect@re,

(ii) Inducing Natural Regoneration hefore Exploitation

In the next three plots, Dy B and F, a "heavy" opening of the canopy was
carried out., Some 43 large treos and 68 understorey trees per hectare were
poisoned and all the undorgrowth except that of desirables was cubt back. ALs
with the exploitation plots (4, B, and C), one plot here, P, was sct aside
for enrichment planting — sce page 60,

As at the Curud, to get an idea of the degree of canopy opening the
original basal areas were calculated from the inventory mcasurements, and
that of the unpoisoned trees from measurcments for a diamcter increment
experiment. The agreement with the figures for ‘a similarly poisoned arca
at the Curu# is romarkably close -

Curua Ct and 2 - 20 1 rcducca o 11 4. mg/ha &1ancbor class 3 and up)

- CBRA D "R .,.19'9 1" n 'H.O u " TRRERTIRRT! "

Ln estimate of the basal area by using a relascope has been referred to
on page 26,

Lis was to be expected, the regrowth of the undergrowth was fairly
vigorous in these quite heavily opencd plots. 4 cleaning was carried out
in August 1958 cutting all weeds back to ground level in D; this operation
cost 10 man-days for the hectarc, . In E, only the weeds abovo waist~height.
were cut back though, when close to smaller desirables, the smaller weeds
were also cut backj . this operation cost -4 man-days for the hectare, a
considerable saving. Similar cleanings two years later cost 14.5 and 5 man-—
days respectively. :
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Results of 2-metre strip surveys:

Plot D i Plot E

i i .
i i % iNo,of spsciesii %  {Noe.of species |
; . . . . .
i November 1958 ; ; not done ;; 60 ; 9 ;
i December 1959 i {0 1 i1 86 ; 11 I
{ . 1 i il i i

There' is now plenty of regeneration in these two plots, mainly of Louro
and Ucuuba. They could be exploited. As this is not practicable, the
-undestorey should be further opcned periodically to assist the development
of the established regeneration. Further cleanings will be nccessary at
2 or 3 year intervals till the scedlings and saplings are able to form a
canopy to suppress the weed growbh. '

In the next three plots, GeH, and J, a '"medium" opening of the canopy
was carried out, Lbout 39 large trees and 25 understorey trees (G and J only)
Per hectarc were poisoned and some of the undergrowth cut back ~ as was
done in plot B Ls in the previous groups, onc plot, J, was set aside for
enrichment planting ~ see page 60.

In the last three plots, K,L and M, a "light" opening of the canopy was
carried out, Only about 39 large trees per hectare were poisoned, Nothing
was dome to the understorey or undergrowtha.

Results of 2~metre strip surveys:

i i ' ii i
i Date : Plot H i Plot L :
i i % iNo.of speciesj; % jNo. of species j
I i i i i i
i November 1958 i 36 6 (162 8 I
i December 1959 i 56 1 i1 62 i 9 i
i October 1960 i I ! 170 3 I
i i i : ;

19

ii

The stocking in these plots is now quite good but the regeh@ration of
desirables-is less and has taken longer to come in than in plots B, D and
Es also, the height growth is less. :

Over all the plots there is not much difference in the numbers of the
more shade tolerant species such as Guariuba and Ucuuba, but there are
naturally more of the light’ demanding ones, such: as Parapard and Morototd,
in the heavily opened plots.

Ln interesting feature in all six plots sampled is the amount of Guariuba
which has appearcd. The fruit ig a fairly heavy drupe about the size of a
coffee "berry". Only onc seed itrees is knowng it is in the surround on the
edge of plot D, and yet young plants are found well distributed over all the
sampled plots, as well as being concentrated under the seed tree. Here,they
have been thinncd out as on the Curud (page 31).
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4. Enrichment Planting

As it was nocessary to start enriclment operations carly and, as it
would take a few years to Find out the effect of the different degrecs of
canopy opening on securing adequate regeneration of dcsirables, it was
assuned at the start that there was not, or would not be, enough natural
regeneration in one plot of each of the four differcnt treatments -
exploitation and some poisoning, heavy, medium and- light candpy openings.
Plots C, Fy J and M were thercfore set aside for cnrichment, with the
different degrees of canopy opening to be maintained as far as possible.

Lines were cut, ignoring, l.e. also cutting any natural young desirable,
through each plot at 10-metre intervals ans plants put out 10 m apart in
each line. In plot C (not hoav1lJ-oxp101ted) 226, and in plot F, 60, small
treces overshadowing the lines were poisoned. Plots Fy, J and M were planted
early in 1957, and plot C early in 1958, Replanting of failures has been
carried out as far as nursery stocks have allowed.

Results are (Wovember 1960):

: : : i : PolhoT, *
i Plot Specics ‘Humbcrtﬂstzb Index; (dm) i
i i i i i i
i i i i i i
i ¢ i Aguano i 3§ failed - {
i ; Andiroba i 20 76 i 9 i
i i Cedro Emm) i 40 83 8 I
1 i Cedro (Bq.) i 30 ¢ 31 i 4 i
i { Jarana i 5 i 55 i 2 i
1 i Piquid i 5 50 i 6 i
i h P . i i . { I
i B i Andiroba ¢ i 84 80 i 7 1
i i Cedro (Bg.) i 10 64 i 10 i
i i Terminalia ivorensis i 10 55 i 16 i
i i i i i i
i J and M ; Andiroba - P16t T 4 i
i ‘1 Cedro (BEq.) i 10 56 i 6 i
1 { Terminalia ivorensis i 30 5T i 5 i
i : i ’ ' i i i i
(Bg») = Plants (in ¥ and J) or secd came from Hcuadore.

It proved impossible to maintain a reliable differcnce in the degree
of canopy opening in plots J and M, so these two are now regarded as having
a "Light" opening. '

* PAI. =~ Periodic Annual Increment
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The Cedre plants from a little seed collected at Fordlandia in 1956
continue to do very well (plot C)., Efforts to get more seed Trom here
have so far proved fruitless. Cedro from seed from Ecuador is not doing
so well., At the Curud, however,plants from this sced are doing better than

plants from local seed, e.ge:

ii

i i

i i With P fertilimer i Without -

i i BetabeIndex ;| P.lL.I.7;; Estabe.Index | DP.lA.T.
i 1 ’ i i i

i Cedro (Bcuador) i 92 i 22 ii 15 i 17

i i i ii i

{ Cedro (Curud) i 98 i 8 i o1 i 9

i i i i

ii

Plants from Ecuador seed are also proving more resistent to the shoot
borer at the Curud — sec pages 80-871.More trials should be made with plants
Trom Fordlandia seed, even though the seed trees have been badly attacked,

I3

5« Diameter Increments

Ag explained on page 43 for the Curud it is necessary fto obtain

information about the responsc of various species to liberation.

Advantage

has been taken of the plots, D and B, where the cancpy has been heavily
opened for natural regeneration to measure periodically the girth of the
remaining trees. At the same time notes are made of the crown prosition
and crown forme. The control plot in untreated forest is in the surround

(1.4 na).

As at the Curud, the first remeasurement (after two years) was made
in October, 1960, so it is too soon to start drawing definite conclusions.
Here, Quaruba of all sizes is putting on good increment, cven more than
Taxi preto, while Ucuuba is growing about three times faster than on the
Curud, In general the diamcter growth is better at CBA,

0 ‘

* P,A,I., -~ Periodic Annual Increment

—t Bees Bemy ey Bt s e A
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The small plots here are within the limits of the SPVEA-PAO Sawmill
Training Coentre. The soil is sandy, with .some terra preta in the western part.
The vegetation is poor secondary bush whioh has obviously becn cleared and’
cultivated several times in the past. It was an ideal area therefore in
which to study the afforestation problem of poor secondary bush near a
large centre of population. There could be no question of hnatural regeneration
as all desirables have long since disappeared from the area, Two plots were
laid outy one was for line planting through the bush to take advantage of some
side shade and one wasg for trial plots in the opens.

1. Bursery

A small nursery was opened herc in June, 1956« Apart from raising
plants for small local trial plots, some were to be used for enrichment work
at CBA, and some were to be available for township planting, if required by
the Prefeito, When funds become short in 1959 the nursery was closed, but
it was re-opened later in the year for raising cucalypts, some of which were
to go to the Curuid, where the nursery results with these species had not
been good the previous year.

Seed of 33 differewt specics were sown from 25 of which plants were
obtained for trial plots. The following species falles:

Araracangs Callitris arenosa
Callitris glauca Bucalyptus paniculata
Eucalyptus propingua B. resinifera

Jutal acgu Pau marfim

2. Line Planting

The lines here were cut 5 m apart and plants put out at 2.5 m in the
lines, as the whole arca is rather small, Any benefits from shade. have
been more than counterbalanced by competition from the bush between the
lines, Satva too have caused much damages; had it not been for them results
would certainly have been better with Gmelina and Llbizszia lebbeck, but neither
of these species has done as well ag in the open plot where satva attacks were
as bad., Various formicides havce becn used but the whole area iz covered with
ant holes. In the 1957 open plot of 3,000 m? 50 holes werc counted from which
ants were working. Attacks are less severe now after a three—yecar war of
attrition.

3s Ordinary Trial Plots

In the first year (1957) advantage was taken of a recently cleared but
unburnt patch of very young secondary growth (about 1 m high). The new
regrowth was cut back and burnt prior to planting. In the following years
the plots were extended ahnually to “4he south—cast in somewhat older
secondary growth (about 3-5 m high). Results on the young sccondary growbh
area was replanted in 1958 and again in 1960; whereas plants in the new 1958
plots did well (see below for some results), the same species failed or did
very badly in 1957 plots,
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Usually, areas of secondary bush, in spite of repeated clearings and
burnings for cultivation, arc still capable of successful afforestation with
such trees as Bucalyptus, even if after a resting period which is too short
to give good results with agricultural crops. It would seem however that
on these sandy soils of quaternary origin the bush must be allowed a longer
resting period for small treecs to develop and to reach a height of several
metres before being clearcd and burnt for afforestation except with Gmelina,
and perhaps Teak. The FAO Mission pedologist was unable to find any

differences in the soil to account for the poor results in the young secondary
bush area.

Satva caused damage in the carlier years, particularly bo Gmelina, which
wag sometimes defoliated three times a year. The growth of this specits
would have been about twice as rapld had it not been attacked so often.

Cleanings have to be carried out 2 or 3 times a year in all the ploets,
but can soon stop in the 1958 plots of Eucalyptus alba amd E. camaldulensis
where the tree canopy was closing by late 1960, On a large scale it might
well be advisable to clean parallel traces with a bulldozer and tec plant
two rows of trees along each trace., If this cannot be done trials should be
made with an arboricide to kill back the regrowth of the bush.

Brief results of the more promising species are given below, More

details may be found in LAppendix VIII, where results can be compared with
those at the Curud.

, = e 2 g - S :
i Year ; Specics i NumberBstab. Tndex] Poh.T. (dm) j
i T : i =1 i i
i i Line Planting i i i i
i i K i i i i
i 1957 1 Albizzia lebbeck P94 16 i 2 i
i © { Gmelina - i 60 85 i 13 i
i i i i i i
i i Open Plotg i i i i
l i e i i i 1
i 1957 { Albizzia lebbeck P45 A1 i 10 i
i { Gmelina i 60 85 i 13 i
i 1958 ;{ Bucalyptus alba i 90 42 i 27 i
i i B, camaldulensis i 45 29 i 31 i
i { Marupd o 45 62 i 16 i
i i Teak ‘ i 45 13 i 19 i
{ 1959 { Bucalyptus citriodora i 300 4 17 i 17 i
i i Parapard i 15 i 38 i e2 i
i 1960 ;{ Bucalyptus alba i 60 87 i 24 i
I { Bucamaldulensis i 60 68 i 18 i
i i Gmelina i i 98 i T i
{ i i i i i

Pinus caribea will be tried out in 1961,

* 0 PLAT, Periodic Annual Increment
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The following species have failed or done very badlys

Line planting

Andiroba (1957 and 1958) FBucalyptus alba
B. camaldulensis B. tereticornisy
Marupd ‘ Schizolobium sp.
Teak Terminalia ivorensig

Terminalia superba

Plotg in the open

Culliuvels dintrascoplca Casuvarina cunnimghamil

Bucalyptus drepanophylla Eucalyptus robusta
B, saliena Schizolobium sp.

Terminalia ivorensis Terminalia superba

In the light of present information it would not appcar to be advisable
- to attempt large scale afforestation for timber in secondary hush on these
quaternary sands. Only quick-growing species for fuel, or possibly for papor
pulp, should be planted until more experimental work has been done,

L osmall fertilizer trial with triple super phosphate was made in the
1958 plots (8 species) but the results were not conclusive. In 1959 a further
trial was made on a slightly larger scale with only Eucalyptus camaldulensis
and B, cidriodore. Results (November 1960 measurcments) ares

f Species | Estab. Index i P,i.Te (dm) i
i ; i e ii o . i
i - { ii i
iBucalyptus camaldulensis 50 ii 37 i
i 3 ! +Pj 53 i 31 o
; 1 citriodora i 17 i 17 i
i 1" " +PI 4_1 ii 28 i
i i il i

Bucalyptus citriodora doos not scem to have done so well here without
fertilizer. At the Curud,however,on the sandy flanco soil plants from the
same sourcc as above have shown ho response; the P,A.T. with and without
fertilizer is 51 dm in cach case,.

4. Forcstry and Erosion Control — Santarém City

At the request of the Prefeito a study was made in April 1956 of the
possibility of checking the erostion of some of. the city strees by afforestation
between the airport and the cltye

The following note was submitted in June 1956 to SPVEL, with a copy for
the Prefeitos , '

"PORESTRY AND TROSION CONTROL IN SANTARﬁM

The problem of erosion control in Santardém is essentially one of civil
engineering, regulring the construction of adequate concrete or brick
drainsg. The amount of the run—off aftcr heavy rain, however, could be
reduced if every open space, and’ part of every yard round every house,
is planted with a creeping grass.
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2 There is only a small area between the fence of +the aerodrome and
the southe?nbgilding limit where trees could be planteds this strip

is about 2 km long and 200 m wide, From about half of it the water flows
to the west to the “igarapé" IRURA, and so does not contribute to the
erosion in the town,

]

3. There was no sign in April, 1956 of any appreciable run—off from
the castern portion, except along an old road leading from the aerodromc.
The water which runs away along this road comes from the open spaces
around some bulldings near the aerodrome gate., Two things can be

done here:

(1) plant grass over the open spaces, and

(2) divert the flow from the prescent channel and direct it
westwards to the "igarapé" IRURA; this' latter would
reduce the flow lower down in the town., This diversion
will mean an incrcased flow across the road to the
south between where the 38-metre contours cross and
re-cross the road. It will be necessary to raise the
road a 1ittle at this point and to put in a wider
culvert. ‘ ‘

4o Further along this road to the south it is crossed by the main
run~off from the acrodromec. 4t this point too it is suggested that
the road be raised and a large culvert put in. Apart from planting
grass over as much as possible of the open spaces around the aero-
drome, 4t is doubtful if anything else can be done to decrease this
run—off. :

5 So far as tree planting in the strip north-west of the aerodrome
is concerned, it would be better to make this area into a park; the
trees should be widely spaced (20 or 30 m apart) and each one would
need some wire netting round it to protect it from goats. A creeping
grass should be planted over the open spaces between the trees and
cluaps of bushes, The FAO Mission could provide the trees and do

the planting, but the Prefeito would have to provide the wire

netting to protect the trecs. If the Prefeito would like this work
to be donc he should let the FAO Silviculturist know as soon as
possible so that the ftrees can be reserved for this purpose, The
planting could be done about February or March. To make a plantation
of trecs in this areas would be expensive, as the whole afrea would
necd a wire netting fence to protect the treces from goats.

6 With regard to the suggestion for a "Nature Rescrve! beyond the
asrodrome and to the east of the road to the south, the FPAO Silviculturist
is willing to help in any way he can.

The suggestions about ralsing the road for a large culvertd (para.B,(2))
and putting in a larger culvert further to the south (para; 4) have been ‘
adopted. Nothing hasg heen done with regard to planting grass or tree planting.
The conversion of one or two strects into gulleys, large enough to lose a
lorry in, continues.
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D. [MAPA (Pederal Territory)

It was possible to make an carly start here, thanks to the interest
of the Territorial Govermment, A fter a short preliminary reconnaissance
in December, 1955, a more detailed study was made early in March 1956 and
a proposed Forestry Plan was submitted in April. This plan was approved
by SPVEA in June, 1956,

Briefly, the plan wag’ in two parts, one for the forcst arcas and one
for the poor degraded camposs. ‘

i

1, Torcst Arecas

In view of the rallwayconstruction from Santana to the site for the
manganese mine at Terezinha proposals were confined to the arca through which
the railway runs west of Pdrto Platon, now generally rcferred to as "Campo
Verde", This is the area where Dr, Arthur Miranda Bastos of the Servigo
Florestal was carrying out an inventory — Ref. 7.

(i) Reservation

It was suggested that part of the area near the railway should be
made a forest reserve, the location of the boundaries being docided from
the results of Dr. Miranda Bastos® inventory surveys The selcction and
demarcation of one or more areas is the responsibility of the Territorial
Govermmenta

(ii)  Silviculture

It wasg proposed that trial plots be established with a view to improving
the forest by: ) '

(1) encouraging the natural reogencration of useful blmbor species,
2 reducing the number of uscless specics, and ’
3 enrichment planting whore natural rogencration is poor or abscnt.

Plots woere to be laid out in both good high forest and in poorer
forest close to Pdrto Platon.

FAO, with fdnds from SPVEA, undortook’bhe gilvicultural work, transport
being provided by the Territorial Govornmonto Six 1-~hectare plots wero ‘
actually demarcated in May 1956 and in dugust an inventory of 4 ha was madea
This inventory showed:

Total number of species = 78

i i i i i
i Plot Total}Volume i Number of trees | Number of species ;
i i m i i i
i i i i i
T S 219 i 137 i 51 i
i B i 189 i 124 i 46 i
i D i 237 i 133 i 43 i
{ Mean i 210 i 126 i 47 i
{ i
i i
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In plot A enrichment lines were opensds, in A, B. and D some 64 large
undesirables were girdled (poison and sprayers did not arrive till 1aterjand
in D the uscless undergrowth was cut back. B, and D were to study the ‘
development of natural regencration following light and heavy canopy opening.
For the latter 33 undeorstorcy trees were poisoned in D in October 1956,

C was kept as a control. Creecper cutting was done in L, B and D, Plots
E-and F were in the poorer forcst where lines were cut for enrichment.

1t was proposed to oxtend to 4 ha, cach of the plots L, B and D
during 1957. However, owing to some misunders'anding ICOMI (the manganese
mining oompany) were allowed to come into this arca to establish a farm.
By a gentleman's agreement with the managing director of ICAUI, FAO agreecd
to extend only in a westerly direction. In May, 1957, a further 14
one-hectare plots were lald down and crecper cutting carried out. See
~Map 4, A block of 3 plots afljoining L& and 2 others near the igarapé on
the west were for enrichment, One block of 4 plots was for a Theavy"™ canopy
opening and one of 4 for a "light” opering.

(a) Watural regoncration

Half-chain linear.regencration suvrveys were made in plots A o0 B in
May 1956, They revealed o very iow storking of desirables in the better forest
- 25% samples stocked — and only 5% in the poor forest.

Quarter—chain (5 m) strips yere surveyed in Octorber 1957. The stocking
of the saplings and polcs was better, but poorer than at the Curud or CBA..

Enriohmegﬁ Heavy Light
- Percentage stocked 34 42 37

1

1960 was too soon to carry out a second survey,

- For the "heavy" opening (plots 1, 2, 5 and 6) 32 large and 41 under—
storey trees of undesirables were poisoned per hectare and the undergrowth
cut back, except of desirables, For the "Light" openinhg (plots 9, 10 12
and 13) 19 large undesirablcs were peizscned per hectare. o

Cupiuba is fairly common in the forest and it regenerates readily in
the open alongside the roads., As there were 12 Cupiuba trees over 25 cm
diameter in plot D it was hoped that some regencration would appear there
following the heavy cpeoing. Droctically wothing had come in by mid-1959.
However, in plot B, where a firc had come in from clearing work by ICOMI,
much Cupiuba regeneration had gppearcd a year later., In Scptember 1959
the regrowth of the undergrowth in D was cut back, and later the ICOMI farm
manager co—operated by trying to burn it;, owing to unseasonal rains this
burn was not successful, bub Cupiuba is now appcaring in the few small,
patches where fires woere started, The plot was slashed back again and will
be burnt in the latter part of 1960, ‘
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In September, 1960 a 2~metrc ICTOQGTdthH SUrvey was carried out in
the "heavy" (plots 1, 2, 5 and 6) and "light" (plots 9, 10, 11 and 12)
opened blocks, three years -after the initial treatment.. In the heavier
opencd plot 22% of the samples were stocked with regencration of desirables
and “only 16% in the lightly opencd plot. These results are much poorer
than anything at the Curud or CBAj; they reflecct the lower stocking of
desirables which was found in the original inventory of the larger trees.

(v) Enzichment planting

In all plots lines were cut 10 m apart and further opencd by poisonings
planting was at 10 m in the lines (100 per ha) The take was fairly good in
bolh 1957 (pl@u 4) and in 1958 (plots 3, 4y Ty 8 and 11)9 some beating up
was done in 1959 and was planncd for 1960 but transport was not available.

By May 1960 many of the plants had died and it was considered advisable not to
continue with enrichment work. The lines nced more opening first, and,

owing to repeated difficulties over transport and sometimes over getting
labour, further studies with enrichment planting should be confined to the
Curud, and to work now being started by the forestry section of the

Ingtituto Nacional de Pesquisas da Amazdnia at Manhus. Results in plots

B and F in the poorer forest are as unsatisfactory.

The species tried werc Acapu, Aguano, Anani, fAndiroba, Cedro, Cupiuba,
Cumaru, Jacareuba,Ucuuba, and Gmelina and Terminalia ivorensig. Details
arc gilven in Appendix VIII opposite "PP",

<

7

2, Campos Arcas

It was thought that these areas, though poor for agricultural crops
or even grazing, might be sultable for afforestation; trials were suggested
with such species as Pinus caribaca,Gmelina arborea and various Eucal yptus
species with interplanting with Leucasna glauca to improve the soil,
the first nursery was to be bear Macapd to facilitate control, and later
near P8rto Platon. The trial plots were to be at Matapi and near km 85
and 55 on the road from Macapd. Tt was suggested that a large arcas east
and south—east of P8rto Platon should be earmarked as a possible future
reserve for large scale planting, if the trial plots showed promise. It
was hoped that some locally recruited staff would be appointed for training
-~ none materialized from the Terrlhory,

The Division of Production kindly made available a nursery site near
the Equator at Fazendinha--de~Fora and work started here in June 1956, I+t
soon became apparent that there would be difficulties over transport and
labour and before the end of the year it was decided to site the First
trial plot close to the nursery. The Division of Production ploughed
strips across the plot but were unable to do anything at Matapi, The only
other mechanical help they were able to give was to clean the Fircline
with a tractor in 1959,
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(i) Nursery

The nursery was opencd in two.adjoining sites, one in the open on
recently cleared young secondary forest (3-4 m highs, and onc under older
secondary forest (10-12 m high). The open part was for ralsing plants

for the campos trial plots and the shaded part for plants Tor enrichment
planting. Plants were raised in beds for stocks of naked rooted plants,
striplings or stumps, and in boxes and pots of galvanized iron. In all

44 species were sown in this nursery from 29 of which plamts were obtained
for the trial plots or for planting at Pérto Platon. Mycorrhizal soil

for raising Pinus caribaea was introduced from Sao Paulo and Trinidad,

and some young pine seedlings were brought in from the latter. The plants
from these seedlings now constitute the main source of mycorrhizal soil
for work at the Curud and at Manaus., Sobva caused some damage at times

in the nursery. ' '

The following specics failed to germinate or else soon died off
before or after transplantings:

Ardracanga Balsamo do Peru
Callitris arenocsa Callitris glauca
Calophyllum antillum Cordia alliocdora
Bucalyptus salipgna Macacauba

Pau dtarco Pau marfim

Pinus khasya . Pinus markusii
Taxi Tealk

Terminalia myriocarpa

(ii) Trial Plots

In the Fazendinha plot planting was done at 2.5 by 2,5 m half of
the hole having half a dessert spoon of rock phosphate put in them just before
plantings This trecatment was repecated with each replanting. The strip-
ploughed areéa was 1% ha and a further 3/4 ha was subsequently planted,
without ploughing, to the eust. It very soon became apparent that without
P nothing would really grow., Even the Leucaena, which germinated well,
soon died in spite of fertiliscrs, so poor was the soil. Altogether
21 species (5 looal).were triedy vlots werce sometimes duplicated and for
some species two or three types of plants were tried. 4t Tirst some
promise was shown with a fow Bucalyots, Gmelina and Terminalia, but this
was not maintained. I the annual addition of fertiliscr is neccessary to
keep a tree groving quickly, ccdonomic afforestation is out of question.
Comparison with resulits et the Curud or Santardm, cven with species whose
seed came from the Pazcendinha arca, show how poor these campos solls are.

In 1958 a small (O,25’ha) plot was put out at km 363 ceven with
fertilizer nothing developod.

(iii) General Recommendations for Campos

In a brief report submitited to SPVEA in 4pril, 1940 it was recommended
that no further worl should bs done on the campos plot, but that it should
be protected and kept woeded to see if, after scveral more years of fire
protectionsthe tress would develop better. It also suggested that 1f the

o
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Territorial Government whished to initiate more experiments for the
improvement of thesc poor soils it should be on the following liness

(1) complete protection against fire and cattle,

(2) cultivate strips and sow grecen manure of various species,
with and without fertilisers,

(3) 4if they .do well, plough.in the green manures. Up to this
stage the direction and suvervision of the work whould be
the responsibility of a Territorial agronomist. It might
take several years to mot green manure established to the
extent that the soll can be said to have been improved
sufficiently for another trial at afforestation,

(4) plant trees, using a fertiliser, e.g. rock phosphate.
It is only at this strnge that assistance from a silvicurist
may be required. .

Some vesults up to Janvary 1960 at Fazcendinha compared with other
localities are shown in Table 3. Full details arc given in dppendix VIIT.

In 1959 a feéew plants of twe specics of ?iﬁe9 Pinus caribaea and P.
occidentalis, aund in 1940 five specics of Bucalyptm werc pubt out by the
nursery, wherc the previous. vegetation wag young (3-4 m) sccondary growth
of forest. Here, on what can be described as still a forest soil, the
plants arc doing well. Any afforestation therefore in Amapd should be
done at present only on arcas supporting sccondary forcst growth — or

high forest if the exbra oxpenses of clearing is thought worthwhilc.

.

3., The Fubture

With the potential deveolopment of the Torritory due fo its mineral
resources, the 200 km of railway and port of Santena, and the installation of
a hydro—electric scheme at Pare&ao9 it is possible that onc day more
intensive exploitation of its forests may take placc. The plots therefore
at Campo Verde beyond Pdrto Platon should be maintained and obhservations
made in then fron nG Yo Time, as these plots will glve some dnfoimation
of value to any oxperienced professional forester who may be called in to
advise the Govermmont on forostry motters. Certninly the Territorial
Covermment would bo ill-advised to conclude any sort of Torcst concession
for ocxploitation on a large scale without consulting o professional Torester
with tropical cxporiences; by "professional! is meant a man with o university
~degrec in forostry as suchs '

~n
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TARLE 3

COMPARISON OF RESULTS ON AMAPA CAMPOS AWND SOME OTHER LOCALITIES
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E, MATO GROSSO
In~00toberv1956 a "Processo' in the following bterms was received
from SPVEA: :

"PARECER Wo. 38/56
Ref. Proc. SPVEA -~ 15,787

To the Superintendent,

Lppreciating the "Preliminary Suggestions for the silvicultural
services in the Amazonian Valley", prescnted by Mr. John Pitt, FAO
Forestry Officer, now in Boldém with the specific mission of advising
and assisting the CGovermment in the application of silvicultural
mcthods for the Amazonlan forest, with the purpose to develop the
rational utilization of that forest, this Sub-Comission of Natural
Resourees is quite in. accordance with that and recommend its
execution as soon as posgsible.

We also recommend a study of the posgibility of extending the
services to the Amazonian area of the Mate Grosso State in a zone that
is conmsidercd availoblo.

This recommendation is duec to the necessity to start studies
over this transition strip of the Auazonian forest, and to work out,
within the present possibilitices, a solicitation of the referred State
Govermment in that sonsc.

This Sub-Commissgion, when roguired, will be at the FAO
technician's cntire disposal to settlc together with the Mato Grosso
State Reorcscntative the indispensible details to the expansion of
the referred services,

Sub—Commission of Natural Resources
Beldém, 20th September, 1956

(g) WADY BASTOS GENU
President

(s) JOCELTH L. DA ROSA
Member!

In'responsc to this request it was asked whether anyone from Mato
Grosso would be available to come to Beldm for some training, as 1t was too
far away for work to be done in this State under direct control from Beldm,
On being assurcd that one or two ‘engenheiro—agronomists would be available,
a 9-day visit was made to Mato Grosso in November 19565 a short Report
was submitted to SPVEA in Decembor, 1956,
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Trips were made to Cdseres, Rosdrio Oeaste and to Agua Quente, and
teco~teco flights by Cessna to the Pantanal and over Barra dos Bugres and
Diamantina. Four main types of forest were seeh, (1) Riparian (VérZGa),
(2) Good deciduous forest (Cerradao), (3%’S@mi~evergreen near Barra dos

Bugres) and (4) Sovonah (Campos Cerrados

o ‘ Destruction of many of these

forests for agriculturc was proceeding space.

Briefly, the main recommendations weres

(1)

(2)

()

(4)

for the Governor to agree to the policy of setting aside

some areas as forest rescrves,

when this policy is approved for the local (Cuiabé) branch
of SPVELA to recrult an engenheiro-agrdnomo to come to Belém
for training in silvicultural woxlk,

later, for the FAO Silviculiurist to make a longer visidt
to the State to advise on the selection and demarcation of

forest resorves,

when demarcation hag started it would be possible to initiate
silvicultural works to improve thesc forcsts, at tht same
time as othor arcas arc being selected and rescrved.

So far as is known, no action has been taken to check the destruction
of the forcsts, nor to build up future supplics of timber.



N

F. INSTITUTO NACIONAL DE PESQUISAS DA AMAZONTA

(INPA) — MAWAUS

At the request of the Brazilian Govermment, FAO sent out an expert in
1956~57 "to investigate the silvicultural conditions in the Amazon region,
to advise the Government on the organization of a rescarch station for
tropical forestry in thigs region and to train national personnel in
gilvicultural practices'.

The Report by Mr. E. Meijer Drees on this assignment has been published
by FAO as Report Wos 756 (Pt I) and 1068 (Pt II) under the title:

"Report to the Govermment of Brazil on the Orgonization of a
Forest Rescarch Centre in the Amazon Region',

Barly in 1960 the Direcctor of the Institute asked if help could be given
in starting, on a very modest scale, some silvicultural work in the Ducke
forest near Manius. In engenheiro—agronomist was sent o the Curud for three
short spells of training, and two visits have becen made to Mandus to advise
on the orientation of the work,

The current program includes:

(1) demarcating the limits of the Ducke forest reserve,

(2) opening up a nursery,

(3) some inventory work — in the arcas to be clear—felled,

(4) clear—felling of small areas on three different sites, the
center part of each area to be uscd for trial plots,

(5) studing the development of natural regencration in the
surrounds of these trial plots,

(6) laying down of plots on the thrce main sitcs to induce
natural regoncration by oponing the canopy.

(1) carrying oul an inventory of the forcst, after stratification,
oG, Zfter the limits of +the different typos have been shown
o a map,

(8) enrichmert ylanting on all three main types,

(9) collection of silvicultural information about the more
mportant snecies,

(10/ sawnill trisis of vossible useful specics.
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No up~to~date ailr photographs are available of thce area so Tecourse
had to be.made to the 1942-44 trimetrogon photographs taken during the war,
Fortunately most of the proposed rescrve is covercd by vertical photographs
and the FAO Tuvcntory scction have prepared a map on a scale of 1540,000
showlng the stream and drainage channels and the main topographical features.
Unfortunately the map maker was not able to recognize on the photographs
the limits between the forest on low lying sandy soil (“baixos") and that
on the clay slopes ("encostas")e. This stratification will have to be
carricd out in 1961 by an experienced forest interpreter. The edges of
the forest on the "planalto (”ohapada”) ig ofton very clear however and
much of this boundary is shown on the map.

Technical assistance will be necessary at ManAus for some yoar to come.
However, Dr., Rubem Valle, who is in charge of the work there, shows
congiderable intcrecst and promise. It is recommended that he be scent to
Pucrto Rico to attond one of the short (threc months) training courses
there to oxtend his knowledpe of forestry so that he can assume greater

responsibility as the Forcstry scection of the Institute develops.

There has been a Botanical section at INPA and thore is some talk of
reviving it. The Conselho Wacional de Pequisas clready has a Botanical
scction at the Museu Goeldi in Baldm, and there is a good Botanical section
under Dr. Murcga Pires at TAW, Belém., It would scem a duplication of' efford
therefore to set up o third Botanical scction for Amaszbnia in Manaus.
Rather it would be better to employ assistants in the field, working under
the Silvicultural and Agricultural section, who would send their material
for identification to Belém, '
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Ge. PAU ROSA

The principal recommendations made on page 6 of the»”Report to the
Government of Brazil on the Forestry Development of the fmagon Valley" FAL0
Report No., 171 of October, 1953, are divided iﬁto:

(1) Proposals which will 1oad to 1mmbd1gto progress on 4
practical level, aﬂd

(2) Proposals which should be initiated forwith, but whosc
effect will only be felt later one

The third proposal in the first category is as follows: 'Measures
suggested by the Mission as capable of ameliorating the troubles of the
Rosewood oil 1ndu“tr should be set in train', ‘

These measurcs, olﬂboratod on pages 56~58 of the above Report, treat
primarily with the actual production of oil. However, the second last
paragraph on page 57, begins with a sentence of great significances: '"This
expansion of output of this industry may have other consequences, the most
serious of these belng the disappearance of the industry itself for want
of  raw materiall, '

Aovisit was made to a pau rosa fﬂctory on the Moju river in the Santarém
area Tollowing which some proposals were submitted to SPVEL in September,
1958, The attention of the Superintendent was called to the need for early
action by the Governor of the State of Amazones, in which most of the pau
rosa oil factories arc working, to set aside some land for silvicultural
studies on the ftree ~ Lniba roseodora — which produces the oil.

After some brief comments on staff and funds, the following proposals
werc made:

"There sear to be two lines of approach,

(1) cncouraging and assisting naturel repeneration, and

(2) compensatory" plantations.

1. HNatural Regsoncrotion

This is worth considcring only where thore is, or was, a reasonable
concentration of trees, say about 5 to the hoctarc, AND, where these
localitics are nccessible. Such localities appecar to be very uncommon.
They would have o be visited periodically, say at 5 year intervals,
over a period of many years. It is o waste of money, nnd cffort, thercfore
to start in o locality which wmay become inaccessible somo yeoar later
when the cxtract factory moves to another vlace, Briefly, the work
would consist of decrcasing the shnade over natural regencration, thinning
out these trecs asg they develop, and thinning owt the coppice shoots
whore thege appenr on the “tum“s of Telled trces. Gaps botween patches
of regencration could be planted with nurs sery ralsed trees.



_ L useful preliminary investigation was made in the Moju area by
Dr. Humberto Miranda Bastos in December,1953 and November, 1954.
Unfortunately the factory has ccased working in this particular area
(it is 13 km from the rlver) and it is now virtually impossible 1o
visit it ’ '

‘

2, Plantations

In many parts of the tropics where the yicld from a forest is
low due to the economic trees heing widely scattered, the future supply
is being assured by planting the trees in concontruted and accessible
1ooalltleso Instead of a yield of one tree, or less, from a hectare
in the natural forest, the plantation will yield 20, 30, 50 or perhaps
even & 100 treces per hectare in the future, If a 100 ha of original
averages 1 tree per hectare, the same yield in the futurc can be
obtained from only 1 to 5 ha of plantations. Such plantations are
referred to as "compensatory" plantations.

~ Pau rosa is o very valuable trec, It appears to seed prolifically
and the secd to gorminatc well. It should not be difficult thercfore
to raise plants in nurscrics for establishing plantations in easily
accessible locnlities, Even natural secdlings pulled wp carefully in
the forcst survive transplanting in the rains. The growth too, anyway
in the early years in the open, seems to be rapid, avera glﬂg about
a metcr a yoar, \
i

But a word of warning about plantationse. The planting of the
trees on the final site is only the beginning of the works; 1like babiles
and children, the young trees have to be cared for and looked after
cvery foew years if the best yield is to be obtained.

Plantations could bes

(1) elther in the open, preferably on land from which a crop
of 'manioc has just been taken, or on clearcd young
secondary forcst, or cven cleared high forest (but this
would be OXLGHQlVO), or ;

4

(2) as "enrvichment! planting in secondary or high forest.
In both cases, the work is spcecinlized, particularly the scconds
also. 1t has to he carricd out over long pericds of time.

Industrinl concerns exploitating the forest normally have neither !
the time nor thoe technical knowledge o carry out large-scale plantings.
Experience in many parts of the world has shown that such operations
must be done by the Govermmont. Forcst Service. It is no good making
lows or ordors t“at the cuttoer nust replant more trees than he cuts;

even if he did plant thom, it is very difficult to maoke him look
after thems :o - will die —"by the will of God".
Compensatory plantations should be the rps;onslbjllty'of the

-y
LCt

Government, In the Amazon, the P40 Forestry Mission can help. What
ig - necessary Ls for the Govermment to decide, (7) on the amount of
money to be made avallable, and thercfore the size of the sperations,
(2) where the plrntntions showld be situated — they must be in
loenalitics which are casy to travol to guickly, and should hocome
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Governmeﬂt‘foresﬁ reserves, and, (3) recruit extra staff of young
fenhelro~a~ronom1sts, to help with the work.

TBach sepa rutb area should have a program of about 100 to
200 ha a ycar of onrichment planting or 10 1o Z0 ha of pure
plantations in the open. One agronomist should be able to look

after two such areas,

It would appear thet suitable localitics might be found in
Amazonas in the Municipes of Mauds, Paritins and Itacoatiara.

I the stort, of course, the work will have to be on a smaller
scale till the ag“onomlsts, the capitaes, and the labourors,
have learnt what is réquircd,

Following an inquiry by Dr, Raul Antony of the Instituto Nacional de
Pesquisas da Amazdnia 4n Mandus some more detailed proposals were made Tor
work by this Institute. These, were based on information that most oil is
obtained from the smaller branones, and lcasb from the lower part ot the
trunk and the roots,

The proposals arc as follows:e

(a) Propagatiom

1, By seed sown in nurseries. Put out the seedlings ins

(1) Tbeds (cantelras)
(ii) TDaskets (pﬂnelrog)

Ploants from the beds should be pub out in the field as:
(1) naked rooted — when small (10-20 cm)
(11) striplings ("sem folhas”) — when large 50-100 em
(111) stumps (”tocow”) - - " it E100~150 omg

2 By cuttings

3. By natural seceflings. Pubt out in the field as (i), (ii) and
(iii) aboves

Pirntations

1e spacing. Try comparatively closc c.ge 2.5 3 2.5 m, and at the
probable final spacing c.g. 10 x 10 m,

24 Thinning (ox close—~planted arca). Wait $1i11 the canopy is closeds
then favour tho trees which are likely to give the largest crowns,

Poilardinﬁ

Ta Natural grown trees., Try pollarding trees of all sizes.

2o Plantation trees. OCut back somo young tres (soy when 56 m high) to

2, 3 and 4 mg then, two or three years l@uw , cut the ends of the
bran“hcs to encourage a low hushy crown. Le.cat arter a fow years
to the toller srowing brances,
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(b) Light Reguirements for Natural Regeneration to develop

Where there are good patches of natural regeneration, try at least
two degrees of canopy.opening ~ medium and heavy.

In the medium cut out all shrubs ("arbustos") and kill understorey
("sub-bosque™) trees. -

In the heavy — as above, and also kill the' other lafge trees standing
over the regeneration.

Tree killing -~ This can be done by girdling (“anelaggo”) the larger
trees; the smaller (understorey) trees are likely to fall over if girled.
lote girdling is not effective on some specieS,

lost trees can also be killed by spraying the trunks with arboricides.
A 1:2 mixture of 2,4~D and 2,4,4-T in diesel oil is best, using a 3%
(by volume) solution for small trees (say up to 15 cm DBH), 4% for medium
sized ones -(15-30 cm) and 5% for large trees. The solution must NOT be
supplied ' to the bark when wet. Scales of old bark should be scraped off
before spraying, Spray a strip about 20 cm (um palmo) wide +ill the oil
Jjust begins to flow duwn,

With resistant species frill-girdle first, except for. small. trees.
Resistant specics appear to be Abiuranas, Breus, Louros, Mirauba, Ucuuba,
Uxis and various others with latex. It is useless to treat the larger trees
of fluted (Suloadas) species such as Carpanauba, Maraximbé, Pau de remo,
Quinarana.,

, When spraying avoid high pressure in the pulverisadores (this-is
wasteful); keep the pressure as lcw ag possible. '

It is obvious that when the trces are grown in concentrated areas the
cost of production of the oil can be greatly reduccd; then the industry
could face up to compctition by synthetiosq

It is recommended that the Silvicultural scotion of INPA should acquire
some land ncar the ILtacoatiasra - Manfus-woad and carry cut some work on the
above lincs. . '
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H. MAROGANY

The +timber of this tree — Swietcnia macrophylla —(Aguano or Mogno)
is the most veluable that comes from the valley of the Amazon. So far
as it is known it doos not occur on the more recent geological formations
of the Quaternary and Tertiary but only "above the cachoeiras", i.e, on
the Cretaceous, Carboniverous, Devonian, and older formations as well as
on the basement compleX.

A visit was made to the mahogany arcas ncar Araguatins on the Rio
Araguaia the main tributary of the Rio Tocantins. This arca is really
outside the Amazon hyles, and much of the vegetatiocn is deciduous or
semi~deciduous, as is mahogamy itselfs In the arca seen the pH of the
s0il was from 6 to 7. This probably explains why “he plants did not do
well in the Macapd and Curud nurserics — pH 3 to 4.

In the viecinity of Araguatins the mahogany vccurs only in the better
patches of forest, which appeared to be on soil derived from intrusions
of diabase, It was only these patches of forest which were being cleared
for shifting cultivaition.

The Govermnment is now in the process of creating a large forest reserve
in this arcas this is a wisc precaution in view of its proximity to the
Brasilia—Belém road.

Like the other valuable members-of the same family, Cedro and Andiroba,
mahogany is attacked by a shoot borer when grown in the open (sece page 54
When planted in the forest, even in moderatcly openced cnrichmeént lines
it hardly grows at all, The average height of a plot in the open at the
Curvd (E) was 142 m after 10 months and 2,8 m after 20 monthsj; ‘ in the
forest in compt. 4, plants of the game age averaged 0.3 m and 0.4 m
respectively.

During the earlicr part of 1960 the incident of shoot borer attack
was not very high comparced with cedro in an adjoining plot.

’

% attacked
i
Tat attack ; 2Znd attack
February 1960; August 1960

Specics 17
i

i

!

i

- i
Aguano (mahogany) i 13
: .

i

i

1
Andiroba i 4
Cedro (local) i 40
Cedro  (ex Ecundor) 2.

N =20

T

bt ames emen b s o]
e
et wet bl € Bk el Ben S0 wey e




There are only 100 plantsg in mast
be very uawise to pui out large blocks
should now be undertaken with nurse or

of these plots. * It would however
of pure mahogany. Some experiments -
shade trees, as descriped on page 53.

Mahogany can be established éésiiy with naked rooted plants or
striplings, 17 the weather is good, or with stumps if the plants are larger

(80-120 cm or more)a Containers woere not found to be necessary on the
Curud. '
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T, THSTITUTO AGRONOMTICO DO NORTE (IAN), BELEM

i

1o Cirth Increment Plot

Dr. Murge Pircs, the botanist of this Institute, had carried out a
population study in a patch of high forcst near Reldém. The two hectares
had been divided into 10-metre strips and every tree over 10 cm ig
diamcter numbered and identificd. Advantage was taken of this, and, with
the kind permission of the Dircctor, Dr., Rubens Lima, the trees were marked
at breast height, or above the buttresses if not too high, and the girths
measurcd and recorded. This patch of forest, known as MUCAMBO, is being
left intact so that in tho course of time some useful’ information should be
available about growth rates under natural conditions.

Recently, an adjoining area has also boen marked out and the trees
numbered for further botanical study. Girth increments could be extended
with advantage to this new area as well.

“ The original two hectares was first measured for girths in November,
1956, The second re-measurement was carrioed out in October 1960, but
it is too soon to Graw definite conoclusions.
{

2o Linear Regenerabtion Survey

Ag a tralning execrcise for the first assistant a half-chain survey
was carried out 4w May—June 1956 over the 2 ha of' the Mucambo plot. ALl
the sub-plots, l.ce all the 10-m strips were donc. This survey showed
45a5% of the samplcs stocked with 18 different desirables ranging in size
from 5 to 45 cm diamctexr, 15% of the samples had a sccoondary species.

The three common speciecs, Quaruba tinga, Ucuubarana and Acapu, represented
34 of the 45.5% stocked samples. 4s no silvicultural treatment moy be
given to this area, it is a 1little carly for a resurvey.

i

3¢ Pine Trial Plot

During the post 8 or 10 years wvarious trial plots have boon planted

in different parts of the grounds of the Institute. Lost year, Dr. Calzavara,
who 18 in charge of the plantations, very kindly co—opecrated and included

a block of 200 Pinus caribaca along with several local specics and two species
of Bucalyntus. The pines were raised at Macapd; the young transplants werce
brought across and replanted in baskets, as were the other species. The site
is typical of the rathor podr sandy soil which is common around Beldm and the
Bragantina arca to the cast., Comparative rates of growth should give a good
idea of the possibilities of this pinc in the Belém region. Unfortunately
actual measurcments afre not yet availables it is understood that they are

to be published by Dr, Calzavara who is not prepared to supply any data in
advance. The pines look healthy; only one has died. The mcan height is

is probably only a little less than of those on the Curud (planalto and flanco)
put out aboubt a month earlicr.
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Other specics in the same plot as the pine ares

1959 (early) Acapu

1959-1960

Bracatinga
Cupiuba
Eucalyptus teriticornis

Bacuri
Cedro
Umiri

Aguano

Cumaru ‘
FBucalyptus alba
Pau d'arco

Castanheira
Marupd

In view of Dr, Calzavara's pending publication it would be unethical
to comment further on this plot, or on the various other ones in the

grounds of the Institute.

of FAO is hereby gratefully acknowledged,

His kindness 4n including some pines on behalf



J. BXPLOITATION FOR PULPWOOD

Nothing can be said to have been accomplished here in the field, as
such exploitation is quite outside the scope of a section working to a
small budget of between onc and two million cruzelros (£2-4,000) a year,
when a jeep alone costs about four hundrcd thousand cruzeiros. However,
a general note on the regencration of the Amazon forests after cutting
for pulpwood was submitted to SPVEA in Septomber, 1958 on the following
lines, now modified slightly in the light of rocent results and observations
in the field.

In view of the possible construction of an experimental pulpmill it
was congidered advisable to enlarge on the very brief proposals made in the
Preliminary Suggestions for Silvicultura Work in the lAmazon submitted to
SPVEA, in March, 1956. The appropriate sentence reads

"Another possibility worth consideration is to develop the forest
into a soft hardwood type with a few quicke-growing species under
a short rotation for supplying pulpwood.™

Each area must be treated on its meritss; the detalls of the work to
be done must vary according to the type of forest, and to the natural regrowth
which follows operations. The proposals below must be btaken as a general
gulde to be modified as experience is gained,

In a forest type which consists of a large number of specles, there
are likely to be some specics which are not very suitable for pulps the
wood may be too hard, the trees may be too large, or there may be something
in the wood which affects the pulp. Therefore, it is probable that a
better type of forest for supplying pulpwood bc a type consisting of trees
of about the same mize, and consisting of only a fow specles which are
regarded as most suitable. So far as is known such forests do not exist
in the fmazon, but, they can be obtained in one of two different ways.

1. Plantations

The Tirst way is by making plantations with a few good species,
immediately after the original forest has been cut for pulpwood. Besides
cutting the troes wanted for pulpwood, the foliowing must also be cutbs

a) ‘trees of unsuitable specics,

b) young trees too small for pulpwood, and,

¢) old trees that arc too large or otherwisc unsuitable.

If there are only a few of these large trees they could be killed by

cutting a ring through the bark round the tree, or by poisoning with
arboricides,



Then, the whole area will have to be burnt. The felling of as many
trees as possible and the burning, is necessary,

a) to Clear the ground for planting operations, and
b)' to kill the stumps so they will not grow again.

However, the burning will result in the destruction of much of the
valuable humus; also, where the ground is sloping, much of the top soil
may be eroded.

Several of the trees too large to be cub for pulpwood or otherwise
unsultable,; might be quite suitable as timber for a sawmill. The integration
of cutting both for pulpwood and for a sawmill is the ideal which should
be aimed at wherever possible. It will reduce the work necessary to clean
the ground for plantations. It will also reduce comnsiderably the cost of
logging and will result in the maximum utilization of the forest.

In any country the establishment of nurseries and the raising of the
necessary number of transplants (at least 1,600 per hectare if the planting
distance 18 2,5 m by 2.5 m in squares) will be a very large uwndertaking.

In the Amazon it will be particularly wso as few trained supcrvisory staff

or experienced labourers are zvailable., Also, there is always the danger
with plantations of a single species on a large scale (and any undertaking
for the economic working of a pulpmill must be on a large scale) of pests and
disecases developing and spreading rapidly through the plantations.,

2. Natural Regeneration

The second way of obbaining a better pulpwood forest after the original
forest has been cut for pulpwood is to encourage the natural regeneration
of only the better species for pulp, and to eliminatbe the unsuitable ones.
A Research Institute or a pulp and paper manufacturer should carry out
pulping trials on the various gquicker growing specics and should say which
oneg are regarded as most suitable. These pulping trials should be carricd
out immediately, before large-scale felling operations are carried out in
the forcsts What the silviculturist wants to know is, which of the quicker
growing species are good for pulp. He also wants to know which species
(slow or fast-growing) are considered to be unsuitable. In fact, any
information about the comparative suitability, or unsuitability, of any
gspecies will be of wvaluc. ‘ ‘ \

A list of the quicker growing specics, whose natural regeneration appeas
to be abundant and comparatively easy to obtain at the Curud following
the opening of the canopy, was submitted to the Pulp and Paper Section of the
Instituto de Pesquisas Tecnoldgicas, Sao Paulo, in September, 1960 for them
to say which ones are known to be suitable, or unsuitable, for paper making.
Small samples (SO kg) of the species which have not been tested were being
gent down in November for trial.
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The important point now seems to be Tor the silviculturist to suggest
those species which can be established easily by natural regencration
methods and for the paper maker to test these (if not already done) and say
which ones are most suitable, and which are usclesss The best pulp species
can then be encouraged by every sultable means known to silviculture.

The quick—growing specics usually are not common in the original forest;
therefore, when not common they should not be cut in the first felling, but,
should be left as seed trets so as to give as much seed as pessible fom
their natural regenerations.

An operation which should be done before the pulpwood is cut, and
several years in advance if possible, is to kill the Wwees regarded as
unsuitable for pulp. This killing can be done more cconomically by spraying
with arboricides than by cutting a ring through the bark round the tree,
provided the arboricides can be obtained from the south of Bragily they
are not on sale in Belém. ' '

In places where the killing of unsuitablc species is not done before
cutting the forest, carc must be taken to destroy these unsuitable species
as quickly as possible after the felling and removal of the pulpwood. They
must not be left alive to go on producing seed.

If some of the trees of the good specices are kept to produce seed, and,
if the unsuitable species are killed in advance, then, after a forest is
cut to produce pulpwood (intogratod with timber production) the next crop
or generation should contain a very much higher proportion of even—aged
trees of “the more useful specles, as these would be favoured in the carlier
cleanings. '

The next operation to improve theis new crop is to go through the young
regrowth (”oapoeira”) and cut out any trees growing up which are umsuitable
for pulpwood. Also, any trees of limited valuc should be killed or cut if
they are interfering with the growth of more useful species. For this
reason, 1t will be appreciated how important it is for the silviculturist
to be kept up to date with any information about the comparative suitability,
or unsuitability, for pulp of any species which occur in the Amazon forests.

The cleaning operation described above must be repcated at intervals,
usually about every five years.

If the natural regencration of suitable pulpwood species is absent or
only a little is present in the regrowth ("oapooira”>9 it may be womthwhile
to do some enrichment planting. Only time will show to what extent this
enrichment planting may be necessary. It should take the form of open line
planting in an cast-west direction as the softer quicker growing species
will not stand much shade, '



i
<o
-k

i

3. Gerneral

Whether there arc to be pure plantaetions or only open line planting,
some experimental work should be done on raising the useful speciess but,
it is necessary for the organization concerned with the oroduction of the
pulp to say which specles are vegarded as the most suitable.

i few words should now be sald about the area of the unit on the ground
for controlling operations. ' Whether the Fforest is %o he regeneratod
naturally or artificiaily Ei.o. by plantations)y 1t should be divided up
into some conveniont unit (Yecompartmont") to coabrol not only Felling and
removal of pulpvood, hut clso silvicultural work, It is suggested that
the most convenlent unit is a squere of 1 km (100 ba), cspecinlly where the
country is flats; where the grouad is vexry unecwen, the main unit boundaries
should be the "igarapés'". To be able to make a good plan of the' compartments
good air photographs arc essential, cspeclally in uneven countrya

Lbove we have considered the "intensive"” or concentrated working of the
forest, TIowever, especially in the casc of the "virzea" forests, the
cutting of trees for pulpwood may be very scattered; only o few trees of
only a few useful spocies might be cut here, and a few there., With such
"extensive" worklung it will not be practical to regencrate the forest as
propoged above, i.c. to establish plantotions, or to carry out intonsive
natural regencration work. ALl that could be done dis to prohibit the
cutting of the smallost trees, and to insist that some of the larger trees
of the wmore sultable species are left to produce sced,

The question now arises as to who should do the work proposed above
— the Governmont or the irdustrial concern who would exploit the forcst.
It is evident that the work calls for rather specialized knowledge, even
if only plantotions are to be established, Many people can grow a few
trees and plant them, but,when replanting forvests cut for pulp very large
nunbers and arcas have to be dealt withe. 4lso, the planting of trees is
Just the beginning of the work; the trees have to be cared for, failurce
have to be replanted, and, later an, thinningShave to be carried outb.

It is always possible to make a contract in which the industrial
concern has Yo plant the trees, and even to enforce thot this work is done.
But, it is much morc diificult *¢ make them do the work properly and to
carry out subscguent tonding operations. When other operations, such as
carichment planting and the tending of antural regeneration, arc to be
done, it is almost impossible to make an industrial concern do this work
properly, as 1t requircs very special knowledge.

This treating of the forest, whether plantatlons, enrichment planting
or tending natural regencration, has to be carried on periocdically for many
years (15, 20, 50, pcrhaps cven more)p nefore the forest is ready agaln to
be cut Ffor pulp. Ln industrial concern 4s not likely to worry about such
worle to give yields so far in the fubure. Bxperience all over the world
hasg shown that in undeveloped areas industrial concerns are not worried
about silvicultural operations which are not likely %to beneflt themsclves
for many years to come., It is only in well developed countries where much
of the forest has alrcady been destroyed, as in parts of the UeS.l,,
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Canad?, Australia,-and Sao Paulo~,that industrial concerns will trouble

to do the planting for themselves. Again, world experience has shown that
in uwndeveloped areas the replacing of the forest for the future' is only
succassful IF THE WORK IS DONE RBY THE GOVERNMENT FOREST SERVICE,

The industrial concern therefore should pay to the Govermment royalties
or fees which will provide the money to finarice the replacecment of the forest
BY THE GOVERNMENT,

If large-~scale cxploitation of the forest is ever started for pulpwood,
i.€. the felling of blocks of several hundred hectares a year, some strips
of natural forest should be left round each block to give protection
against dessication in the dry scason. If the blocks are to ke square
kilometres, a strip 50 m wide whould be left round sach block; these strips
will help to retaln the forest climate,
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K. TRAINING

In fugust 1957 the Direcbor of the Servigo Plorestal asked if the
P40 Mission could help over the training of Fforest personnel. This was
agreed to and the Director was to recrwit some cngenheiro—agronomists in
the south and send them up for training. None materialized. For 1958
it was suggested that one or morc of the junior local staff in Belén go
to the Curud for trainings +the principle was agreed to but no one
materializcds - : :

Following a visit to Belém 4n July 1959 by the Director, and a brief
one to the Curud in August by Dr. Arthur Miranda Bastos, both of the
Servigo Florcstal, it was arranged that the Chief of the 1st Inspectorate
from Belém would visit the Curud. Although he was provided with a ticked
he, too, for various reasons, was not able to go. Iventually in March
1960 an assistant went up for a period of over threc months. This man
worked well, but not:much should be expected of him as he had not had
even a high school education.

It ds-a tragedy of the first magnitude that the Bervigo Florestal
has failed to avail itself much more. fully of the opportunities provided
by the FAO forestry fulssion in the LAmazon for training Brazilian personnel
in tropical forcstry. Perhaps they will in 1961,

The short course of training given to a member of the scientific
staff of INPLA has been referred to on page T4.
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L., TIMBER IDENTIFICATION

‘

This is not strictly a silvicultural subject. However, any silviculturist
should be able to recognize the logs and timbers of the more important
species with which he is dealing. Por this reason the Brazilian ass}stantﬂ
Dr., Guerra, was sent to the Instituto de Pesquisas Tecnoldgicas in Sao Paulo
for a three-week course in 1958 to learn something about the macroscopic
identification of the commoner hLmazon timbers, ‘

The present assistant, Dr. Osvaldo Vera Cruz, went on a similar courwse
of four weeks in October, 1960,

Punched cards have been made and work is in hand in preparing a key.
The preparation and distribution of sets of these punched cards should be
a defimite step forward towards the better identification of the local
timbers.

Profiting from his course at Sao Paulo, Dr. Guerra, who is now the
Ldminstrator at the Centre at Santarém, is able to instruct the trainces
in timber identification with the aid of a hand lens.



- 91 -

V. APPRAISAL OF ACCOMPLISHMENTS

The span of 1life of the different trees in the Torest may be anything
from 20 or 30 years up to perhaps 200 or 300 or more. In the very short
period of less than 5 years thevefore 1t is impossible to expect a complete
answer to the problem. However, as has been shown in the provious section,
much information of wvalue has been collected and a sound basis laid for
the application on a larger seale of silvicultural methods to the forests,
at least on the planalto, for developing the rational utilization of these
forests. Many and varied operations have been demonstrated, and some cost
figures, in man-days, collected — See Appendix X. Considerably more time
however must elapse before total costs can be evaluated against the
final results, ’ '

The scope of the work is almost unlimited, once funds and personnel
are made available, The work should certainly be extended to a varzea
area, as soon as the Inventory section has got some data from it. The igapé
and flanco types are likely to be less productive, though some growth results
from plantation +trial plots at the Curud on the latter are somewhat spectacular,
at least in the early years. These sandy soils which lie between the rivers and
the planalto in the Tapajés~Xingu region, sometimes in quite broad belts, may
be capable of growing good pine {(pinus caribaea) which would provide a much
better furnish for pulp dhan the existing forest, Owing to the sandy nature
of the soil extraction could be dome during much of the rainy seasonj in
fact in the dry season it may be more difficult to get out the timber unless
lateritic gravel ("pigarra") or something else is put down to improve the
surface,

7

The duration of the work is indefinite. For how long technical assistance
should continue will depend on how soon a govermaent department begins to fake
an active interest in the work and to participate in its actual execution,
There is no doubt that planalto forests such as cccur at the Curud cang

(1) yield a good quantity of timber of acceptable species,

(2) be regenerated naturally, and with more stems of fewer
desirable species,

(3) have the future composition of thc next crop determined
to a considerable extent in thoe cleanings of the natural
regencration during the first few years following
exploitation, and

(4) be converted to good plantations after clear—felling and
burning if a much greater quantity of fnore valuable species
is rvequired (compensatory plantations),

/

The last also applies to the flanco forests,
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Quick sconomic refurns must not be expected from silvicultural work.
God, through the forces of nature, grows the trees, 411 that silviculture
can do is to speed up the time by reducing competition to the minimum, to
improve the gtality of the individual trees and to improve the composition
of the forest,

Professor fubreville the well~known French colonial forester, who
visited Brazil in 1957, made the following statement at the Fourth World
Forestry Congress in India in 19543

"Tn a general way one can state that these tropical countries

which spend a part of their present financial resources on

the improvement of thelr forests will create for themselves

in the fubture considerable riches which will contribute +to

the improved standard of living of the population.”

With the technical assistance of FAO and funds provided by SPVEA, Brazil
has made a small start in improving some of' the Amazon forests, Now is the
time to go ahead on a somewhat larger scale, '
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VI, RECOMMENDATIONS FOR FUTHER ACTION TO BE TAKEN BY THE

GOVERNMENT

1e  Curud Una Centre

In view of the valuable results already being obtained, of the long-term
research projects already in hand, the good riverside camp, the excellent
road system and the comparative accessibility (2 4 hours by air from Belém
to Santarém, and then 6 hours by launch) this center should be maintained
indefinitely.

SPVEA, through the Brazilian Government has asked for FAO tu continue in
this area anyway to the cnd of 1962, It would he premature to make specific
recommendations now about 1963 onwards; much will depend on what the Servigo
Florestal does -during 1961 and 1962,

What is clear,however,is that the area of planalto and flanco east of
the Curud camp and north of the Rio Curvatinga to the eastern edge of the
area originally put at the dispusal of SPVEA for work by FAO should be made
into a govermment Forest Reserve, A proposal to this effect has already
been submitted by SPVEA. EBxplotation in this area should be encouraged
and controlled so that silvicultural methods can continue to bo applied
for improving the forests for the future. A map showing the area proposed
is attached ~ Map 5. :

‘ Utilization research, including studies of which species are suitable
for railway sleepers, should also be carried out, This could lead to a
more intensive exploitation of the forests, as several of the more common
undesirables, e.g, Mirauba, may prove suitable., A yield of sleepers, as
well as of timber, besides reducing the overhead costs per ton of forest
produce obtained, or per hectare of forest exploited, would also result
in a greater opening of the canopy, which, as has already been shown 1is
more favourable to the natural regeneration of the exploited area.

i

2. CBA — Santardém

As a complement to the Curué,the research plots here should also be
maintained, They contain several species which arc not found at the Curué,
in particular Jarana. '

Provided the govermment of this Federal Territory can provide transport
when required to visit and work at Pérto Platon — a few days once or twice.
a year — the forest plots at Campo Verde should be maintained. The campos
and nursery plots at Famendinha on the equator should be maintained ~ this
means mainly protection from fire. They can always be visited by taxis 1f
government transport is not avallable.



4, Instituto Nacional de Pesguizas na Amazdnia — (INPA) — Manaus

Adeguate funds should be provided for the gradual development of the
Silvicultural section here., The question of bhotanical work being done in
Belém has becn mentioned on page 755 4t would be better, and less
expensive, to have two field assistants at Mandus working to Belém than
one botanist ir Manfus,

Dr, Rubens Valle should bo sent to Pucrto 2Wco for onc of the three—
month forestry courscs thers,so as to give him a better idea of what
tropical forestry really is. |

An experienced tropical forester should be made available to visit
Mandus periodically over, say, abt least the next five ycars to advise on
the development of the work iv the Ducke forest in the light of resultis
being obtaincd. After such a period the Silvicultural section of the
Institute could probably take over the Curud and CBA plots, if the Servige
Florestal has still done nothing about them.

7

5. The Bervico IMlorecstal

(i) Staff

(a) Some engonhelre—-agrononists should be recruited immediately
who are willing to work in the Amagzon forests, They moay
have to be paid more., Geologists for Petrobrids got well
paids cannot similar inducements be offcred to agronomists?

(b) Advantage skould be teken now of tho SPVEA/TAO work on the
Curud for thoso men te reccive some training in forcstry.
It is likely to be at leagt four years bofore any Brazilian-—
trained forester from the new National Forest School will
bc available; cven those men will not be adequately :
gualified for work in the Amazon unloss they have done some
of their ficld training ot the Curud.

(ii) Caxuana Forost Reserve

L large forest rescrve has reocontly becn created in this arca, east the
Rio Xingl.' Sece page 80 of FALO Report No. 949, Ref. 5. According to the
Decreto No. 3,076 somc silvicultural work is to be carricd out here. Tho
foreman, or assistant, referred to or page B89 who has had a littlc field
training at the Curud centre, has not the basic cducation, still less the
scientific, Lo initiatc work here. DBefore any work is iritiated in this
arca the Chief of the 1st. Regional Inspeotorate, which has its headquarters
in Bolém, should visit the Curud to see for himself the linecs on which work
in the Caxuana area should be donc,



...95._.

(iii) Brasilia—Belém Road

The Servigo Florcstal are acquiring a few square kilometres along this
orad in the vicinity of km 70 south of the Rio Guamd, for experimental work.
Here too,before any silvicultural work is initiated,the Chief of the
Inspectorate should visit the Curud Centre. Additional plots should be
laid out in each of the other Fforest types which the FAO Inventory section
are finding along this road; therc may be four or five, '

6. Exploitation for Pulpwood

The silvicultural implications of such large~scale exploitation have
been referred to on pages 84 to 88, They are still on general lines.
Little is known about’ the suitability of many of the Amczon timbers as a
furnish for wood pulps Technically, it is said that a mixed furnish from
all species will provide suitable pulp, but it has yet to be proved
economic. Amongst other things which do not appear to be known is the
cost of producing the raw material. How much will it cost to fell so
many hectares of forest how many m” of pulpwood will be produced (inventory
figures show only the stem volumes; no date are available for branch wood
and for top pieces too small forx timber) and, how much will it cost to carry
the pulpwood billets so many kilometres to the factory?

This is basic information which the Govermment should be able to supply
if it wished a commercial concern to set up a large wood pulp factory in
the Amazon region. It is information which could be obtained at little
reasonable cost, and in an area where the silvicultural implications could
be studied.

Ts Minor Recommendationsg

1. Resurvey of Linear Regencration Survey 10 m and 5 mr strips, Curud,
CBA and Pérto Platon (pages 22,56 and 67)at 5 year intervals.

2, Heavier opening of the cancpy about 5 years (?) before exploitation
to induce or increase the natural regeneration of desirabless; reduce basal
area to below 15 mz/ha (or 10 m? if only trees in class 3 and up, i.e. over
25 cm diameter, are measured) — (page 27).

3. Give plenty of light to any seedling regeneration of Cedro (pages 28-29),

4. Assist gregarious patches of natural regeneration of Guariuba
(page 30) and Angelim da mata (page 31).

5. Pre—exploitation operations — refining and liberation (page 41),

6, Post—exploitation oporations to favour development of regeneration—
cleanings, periodic poisoning of remaining trees as roegencration develops
(page 34)¢

T Maintainance of and nced for more diameter increment plots (pages 43
and 44).
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8, Direct—sowing trials (page 49) .

9. Measurements of/ establishment index, height and diameter growth
in trial plots (page 52).

10. Spacing trials for plantations (page 53)«

11, BShade or Nurse trees‘to assist species which appear not to like
full light (page 53).

12, Lt CBA continue observations and diameter measurements (pages 55—61)¢

13, Clean plot B in 1961 or 1962 (page 58), and open understorey
further in plots D and B (page 59).

14, Try bulldozing traces for planting in poor young capoeira on sandy
soils (page 63). '

15, Protection and observation of "campos" trial plots, Fazendinha
near Macapd (page 69) .

16, Pau rosa work by INPL (page 79)«
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It is advisable to explain briefly a number of terms and expressions
which appear in this report, The Portuguese equivalent, as used in the
Amazon, is given in brackets.

Basal area (Area basal) -~ The area of the cross section of the stems
of the trees at breast height. o

Cleaning (Limpeza) - Cutting back, normally, to near ground level
of all undesirable plants including creepers, which can
be cut with a few strokes of a machettes

Comparbment (Talhéo) — A block or unit of forest demarcated for
purposes of control. e

Defective (Defectivo) — An unsourd stem of a desirable species but
which is of little or no use because of some defect such
ag a bad twist or a hollow.

Desgirable (Desejdvel) — A specics which is reguired for carrying
out the objects of managements normally it is a speocies
of timber value (economic -~ madeira de 1ei) but it méy .
be a weed specics rotained temporarily to help close
the canopy to suppress creecpers and other weeds.

Diameter class (Classe do diém@tro) ~ The number for each class represents
the mean diameter in decimeters at breast height, e.g.
Class 4 includes all trees with diameters greater than
35 cm and less than 45 cm. Class 1 is sometimes sub—
divided in 1A (5-10 cm) and 1B (10-15 cm)., Normally, the
girth is measured in the field and converted to diameter.
by using a table. ‘

Economic (Madeira de lei) -~ A species of known commercial value,
An economic spccies is desirable, but a desirable may not
always be an economic.

Bnergent (Emergemte) — A tree whosc crown is completely exposed,
free from competition for light.

Enrichment vlanting (Bnriquecimonto) — Putting out in lines, or occasionally
in groups, plants of species which are of greater value
than of the surrounding forest.

Establishment Index (Indice de sobrevivent@s) -~ The porcentage of the
total number of plants used (original planting plus
replanting of failure) still alive. This give a better
idea than the percentage stocking or the success, or
otherwise, of the specics.




Form fTactor

Hardening off

Impeder

y

(Fator forma) ~ The factor used to allow for the taper
of tho trunk, when calculating the volume from the basal
areca and height of trunk. Normally 0.7 is used.

(Aolimatagao) —~ The process of reducing shade, and water,
so that the plants in the nursery may become accustomed
to the conditions they will have when planted out.

(Impedidora) — A trec which is hindering the development
of a better trce,

Indice de sobreviventes — Sce "Bstablishment Index™,
ndi

Liberation

Madeira de Lel

Mature

Nurse trees

Overmature

Poh,T,

Pole

Proscrigt

Refine

Ride

RoPoll,

(Remogao da ooncorréncia) — The freeing of desirables
from inferior competitors by the removal of impeders. .

- See "Bconomic™,

(Adults) = A tree of cxploitable size and age, which will
not increase in value but has not yet started to decrease
(die back or become ro%tcn), Normally, trees between
classes 5 and 10 or 11,

(Arvores coadjuvantos) — Trees which are put in at a wide
spacing with the primary object of providing some shade

to trees of another mor useful species which will be
planted between the original rows and which will ecventually
form the final crop. The nurse trces may, or may not,

give an intermcdiate yiecld, o

(Caduca) — A treoe which is deteriorating in wvalue or is
too large to exploit, normally over class 11,

(Rendimento periddico anual — R.P.4,) — The periodic
annual incremcnt, In the case of height measurcments it
is calculated normally by deducting the original height
of the plants from the mean height of the tallest 20% of
the trees in the plot, or sampling sub-plot, and then
dividing by the agc,

(Arvore pequena) =~ A small tree normally in diameter class
14, 1B, or 2 (iecs 5~25 om diamcter).

(Proscrita) — L spccics of possible valuc’y but not reguired
locally; elsewherc, it may be a desirabdble,

(Refinamento) — The removal of weeds, defcctives and
proscripts, whether they are interfering with desirables
or not, in the interests of complete utilization by the
desired crops

(Bstrada de accsso) - A small road (je@pable) usually
along the boundary of a compartment,

- See "P,h.I."



Sapling (Vara e Varinha) — A young trec larger than a seedling
(over 1.5 m) and less than 5 cm in diameter. 4 'varinha'
is between 1.5 and 3 m high.

Scedling — natural (Muda nativa) - A plant up to 1.5 m high developed
from seed in the forest; plants under 5 or 10 cms are
usvally not counted as =o many of them soon die offe

Seedling ~ nursery (Mudinha) ~ & plant, uwsually up to 15 cm, developed
from seed sown in tho nursery and before it is trans—
planted,

Stripling (Muda sem félhas) — & nursery transplant from which all
the leaves, except the youngest, have been removeds
usually between 30 and 150 cm highe.

Stump (T6co) — A nursery transplant from which the shoot has
been cut off leaving about only 5 — 10 cm of stem. Plants
should be at least 1 com thick before stumpings

Sustained Yield (Rendimento regular) — & rcasonably constant yield which
can be expected year after year or period after period
for an indefinite numbhcr of years.

Transplant (Muda) ~ A nursery seedling after removal from the sced
bed and planting in another bed or some container.

Undesirable (Indesejévol) —~ L species which does not promote the
objects of managcements the term includes Defectives,
Impeders and Proscripts.

Weed (Planta inGtil) -~ 4 species of no known value, which can
be a potential source of hinderance to desirables; it may
be & creeper, climber or trec as well as herbe or grass,

Weeding ~ Bec'Cleaning,
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SOIL  ANALYSIS SUPPLEMENT TO 1957 SOIL REPORTS FOR

SILVICULTURE PLOTS

Amapd, Santarém, Rio Curud Una — October,1958

by Thomas H.Day, Soil Specialist

General comments on the practical meaning of some analyses

Te Carbon/Nitrcgen Ratio (C/N)

This is the relative proporition by welght of organic carbon to nitrogen
in the soil. It is a measure of the nitrogen potential of the goll organic
matter, a low C/N indicating organic matter rich in nitrogen.

The ratio is of practical importance especially in two ways:s

(1) A given goil under a given set of conditions has a more or less
constant C/N, If organic matter is added with a higher than normal C/N there
will be competition for the available W until the balance is rcestablished.
As growing plants do not have the competitive stmength of the soil MICRO~
ORGANTISME this means a temporary shortage of N available for plant growth.

(2) 1In attempting to build uvp the organic matter content of a soil the
. nitrogen content must be considered because a stable increase in organic
matter content cannot be accomplished without a proportional increase in

N contente

It might also bo added, porenthetically, that to attempt to 1ift the
guantity of soil organic matter much above the natural level is generally a
difficult and costly business,

1.  Soil pH

The soil pH is, of course, a measure of its acidity. The pH determined
using KCL is usually lower than that determined with water because of a
reaction between the salt and the soil colloid.

3e 5102, A1203, PepO3 and their ratios

These figures offer a good clue to the type of clay found in the soil.
Where the SiOg/A1203 is about 2 there is a good possibility of Kaolinite or
one of its close relatives being the dominant clay mineral. A number much
below that indicates an increasing proportion of aluminium oxide. A number
much above 2 probably indicates the presents of montmorillonite, illite or
their relatives.



The practical significance of the presence of these clays is shown in
the BExchange Complex, the Index of Structure, the Moisture Equivalent, and
the "available P20gy (Truog)

The ratio SiOQ/AlgOBAas well as SiOg/AngB + FepOy are somewhat useful
in soil classification and nomenclature. ' s R

4. Pp05 (Attacked by HpSO4)

This is an attempt to measure the total phosphate in the soil. The
units are in percent in contrast to the "available! phosphate (Truog) which
is parts per hundred thousand.

An approximate but useful factor is 4 x P205 in pepo.hete = P in p.p.m.

In general it can be said that the value of total phogphate is least in
acid soils that are high in iron and aluminum oxides, and Kaolinite clay
~ which closely describes most Amazonian soils,.

The limited analyses so far made on Amazonian soils indicates a general
variation in "total" phosphate between 0.01 and 0.05%. For some of the more
fertile soils in temperate soncs the variation would be between 0.05 and
0.1%

Although the differences here between tropical and temperate soils is
rather substantial it is even further increased by a greatly reduced
availability often found in tropical soils,

‘

5o "ivailable™ P205(Truog)

This is an attempt to measure by laboratory analysis the amount of
phosphate available to plants. The method used has given reasonable
correlation in field checks with soils of the Temperate Regions but the
accuracy with Amagzonian soils has yet to be proved. It must be said,
however, that the very low levels of "available" phosphorus found thus far
do not conflict with what might logically be assumed to be truce '

:

6.  Exchangeable Cations,

These are the cations absorbed on the clay particals, the dominant
ones being generally Ca, Mg, K, Wa, and H, The symbol "S" im the milli-
equivalent sum of all the cations except hydrogen. "I is an approximation
of the total absorption capacity of the soil, "3" plus hydrogen cquals
", And "V is the percent of the exchange capacity occupled by the
metallic ions, , : ‘ :

The exchangeable cations and tho exchange capacity of the soil are
an important part of the fertility of the soil. A high "V" indicates a
good availability of the plant food eloments held in the exchange compleX,
"3 indicates the amount of these cloments held and, as a generalization,
can be said to approximate the amount available for plant use, "T" is a
rough measure of the fertility capacity of a soil with the better temperate
sone soils having a capacity of pcrhaps 20 or more milliequivalents per
100 gr of soil.



Te Mechanical analyses

This is the separation of the soil into the various sized wnits to
determine its texture.

4

8. Index of structurc

This is a measure of thc stability of the stretural units of the soil.
A high index indicates a more stable soil, i.c. a soil more Tesistant to
erosion and one more resistant to structural breakdown from cultivatione

9. Moisture equivalent

The moisture equivalent ig a laboratory estimation of the ﬁoisture
holding capacity of the soil.

Comments on the soil analyses made for silviculture plots
Te Amapé

The soil analyses received do not give any basis for changing or
adding to the original reports. (see pages 14 — 16 Repqrt).

2 Santarém, Saw Mill Training Center

a) Terra Preta soil (TPB on map) - Generally the phosphate content
of the Terra Preta soils is higher than for the normal soils of the region
but the extremely high phosphate lcvel in the sample analysed is probably
quite exceptional. It would be very surprising if the same level was
maintained over the whole area mapped as Terra Preta, There should be no
immediate problem of phosphate shortage, however, »

The organic matter content is much lower than anticipated. The cause
of the black soil color is not known.

The level of plant food available in the cexchange complex is low similar
to other soils in the rogion. Howovoer, the percent saturation (M"V") of the
exchange complex is many btimes what i1t gencrally is with normal regional
soils. This results in a higher pH and grecater availability of the plant
food elements held in the complex. The higher pH, the greater availability
of the metallic. ions, and the large amount of phosphorus present should make
for much more favorable growing conditions than generally found in the region,

The water holding capacity of the soils is quite low and droughtincss
will probably be a problem during the dry seoson.

b) H. on map — No analyses made on this soil. Analyses made on other
related soils show little need to change or add to the discussion already
submitted. (see pages 13 — 14 Report).



.

3 Silviculture plots on Curud Una river and those on planalto near CRA,

Soil analyses revealed 1little beyond that already suggested in the
original reports. The Flanco Baixo soils -~ pp., 11 = 13 -Roport— are somewhat
more sandy than originally thought,which would make them quite droughty and
very low in natural fertility. But beyond thaet 1ittle of practical in—
terpretation can be added, :

f

4o Terra Prebta at Curud Una campsite

Similar to the Terra Preta at the Santarém Sawmill Tralning Center
this soil has a much higher level of phosphate than would normally be
expected in solls of the wogion ~ although much lower than the Santarém
Torzn Freta. Organic matter, nitrogen, cxzchnngeabls boscs (metallic ions
in the exchange complex) are at the normal regional low level, However,
the percent of base saturation ("U") is many times greater than rnormal
making for a higher pH and a muck’ greater availability of the plant food
ions held in the exchange complexe, All these together give a much more
favorable condition for plant growth,altnough fertilizers will probably
be necessary to maintaln good production with any program of long-term
cropping.

Fertilizer recommendations

The making of specific fertilizer recommendations solely on ths basgis
of laboratory analyses of the soll ranks with crystal pazing and astrology as
a sclonce. Where creditable recommendations are made from laboratory tests
there is o mags of fleld data correlated with previous analyses which
allows a skilled man to interpret the numbers obtained from the’ laboratory
into reasonable estimations of desirchiclortilizer applications.

However, although laboratory analyscs have nany limitations they do
give a'first approximation™ of the nceds of thoe soil as well as many of
its characteristics.

Regarding the soils analyscd for the silviculture plots some
generallsations cun be nmade from the tosts conutucted:

Excepting the Terra Preta all the soils are very low in natural
fertility, very strongly acid, and probably heve ability to tie-uvp large
amecunts of phosphate in a form difficult for plants to use., This lattexr
factor will vary direcctly with the clay contert of the soil. Also, in
any intensive cropping program minor element ceficlencics are likely to
occur. And, short-lived crops such as vegeballes are more apt o show
deficiencles than long-lived percnnials like treces, In addition, it should
be noted that beyond the actual mineral fortility of the soil other Tactors
suck asg soil temporaturcs and molsture relations are perhaps of equal
importance and may actually be of critical importnnce in any attenpts
to establish treces on opert, savannah areas,
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In answer to the request for fertilizer recommendations for ICOMI the
following is addeds

It must be clearly understood that any fertilizer recommendation made
under the present conditions is at best a rough estimate. Types of crops,
different methods of soil management, and systens of fertilizer application
can have a tremendeus influence on the effectiveness of fertilizers added.
Also, a shortage of some element (inoluding the microelements) can cause
an apparent lack of response to a fertilizer application that can be
completely misleading.

Another point is that these soils are weakly buffered, i.e, applications
of fertilizers and soll amcndments can have a relatively great effect, As
a result of this the nubtritional balance can be easily upset and mige
interpretations made from fertilizer trials. For example, some calcium
is no doubt desirable on these soils, but if it is applied in excess a
nutritional imbalance may result which can cause an apparent potassium
shortage. This can be complicated by the fact that Superphosphate
(164 calcium) may, when added under some conditions, give a depressing
effect on production. Such results can easily lead to the misimberpretation
that excess phosphorus is causing a drop in production whereas it is, in
reality, in very short supply and too much calcium is what is causing the
difficulty.

With this background of points of caution and it being understood
that many other complications may also be involved I make the following
recommendations

In general about 50 kg N, 200 kg P205, and 100 kg of K,0 per hectare
would be a good starting point,

If legumes are grown in a rotation or in a pasture the amount of N
can be reduced,

The rather heavy application of PpOr is recommended because of the
probably severe shortage of P as well as”the strong phosphate fixing power
of the soil. Localized application will greatly increase the effectiveness
of phosphate applications.

Later if deficiencies are still noted, some micronutrient applications
might be tried like Zn, Cu, B, and Mo, Sulfur might also be in short supply,
but if Superphosphate is used as the phosphorus carrier it should supply
the necessary S.

The high acidity of the soils suggests the use of lime. If pastures
or green manure crops are grown which contain legumes, about two tons per
hectere of lime would be a good estimate of need.  For vegetables and
other field crops perhaps only one ton per hectare. In the latter case
I would leave part of the field without lime application to see what
effect, if any, is taking place.
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Whereas the presence in the soll of sufficient mineral nutrients is
necessary, the' maintenance of a good physical condition of the soil is also
a requirement, I, therefore, suggest some method be used to maintain the
organic matter level in the so0il through the addition of animal manures,’
good crops rotatiors, or the turning under of green cover (green manureg.
This will help with both the availability of minerals present and the
maintenance of good physical conditions for plant growth.

Again I caution against the acceptance of these recommendations as
being optimum. They are, I believe, as good as can be made considering
the present dearth of imformation. But as experience is gained there will,
no doubt, be charges.
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SOTIL ANALYSBS

S0il Scction of PAO Ml sion to the Amazon

‘,, . . . o . . . . NN i
i Field Profile No. 31 Sample Nos: 17,18,19 ;
i Municipalitys States Ter, of Amapd
i Locations P8rto Platon — M.B. Line M,M, 500 m : S. of the Matapi i
i Classification: Red Yellow Latosol Igarapé i
i Analyses Dys Inst. de Quimica Agricola Date of Analyses: 8/8/58
T ’ , i i
i Lab. ; HORTZON Y ATR DRY SAMPLE (%) i BULK DENSITY i
i No. ; Symbol ; Depth | Gravel j Gravel ; Fine BarthjApparent ; Real i
i i i i —>20mm ; 20-2mm < 2mm _j i : i

i i i ) i i i i i i

129,892 1 M i 0~10 i i i i i
129,893 1 Az 10-30 i i i i i
129,894 ;1 By § 80-100 ; i i i i i
i j j i i i i i i
i i i i i , i i
i Lab. j C i - i C - pH (1:1) i PO Truo§ i
i No. j (%) i (%) i i) i Water ; KC1 n. (mg/100g i
i i : i i ’ T : i : i i
129,892 ; Te34 0.12 1.2 4.0 3.2 i 193 i
i29,893 ; 0.82 0,08 103 4o6 FeT i 140 i
i29’894 i Op23 i O 03 1 7.7 i 407 i 308 i 1to ’ i
[ S | i 1 [ i e e i
. : TTRCEED 5T H,S O = 14T (%) i 8102 1 B0y o
i ‘Lab. { i i i
z . i i i . T 3 i . 1o Kl i T i
1 i i i i i ’ i i i
129,892 Nd i wa i Nd i Wd i 0,02 i - i - i
i29, 893 i 993 i 9.19 i 2633 N i 0.03 i 1,84 i - 1. 58 1
129, 894 i 11.4T g 10, 9 i 2,53 ; ma 0,03 ; 1.81 { 1 57 ;

x . ‘ o i i N i PRCEN i

{ EXCHANGEABLE CATIONS (me/?OOg) i ﬂooS 3

i Lab, i - T i T
i No. catt o gt S i Natt s ¢ ®E ;oD i T
i L i i z z = SR T AR
i i i i i P i i i i
129, 89? i i i i P05 1 Tel p Te3d g i
x29 893 i i i i i 0.5 1 50 1 5e1 i
129, 894 i i i I i 0.5 | 2.1 § 2,2 i i
i i i i i i i R Y i
i i MECHANICILL ANALYSIS (Int Sys) 1 i i
i i NaOQH dispersion — Size in mm i Sllt—U;be Index § Moisture i
i Lab. jCoarse iFine sand ; © 8ilt (Clay be~‘0 O5~O 002 i ~of i eguivalent |
i No. ;@ san 10,20-~0,02 ;0,02-0.0R;1ow 1 mm i Strue~ : ) i
i © 0 12,0=0,20 ; ; 10,002 < i -fure i i
i ‘ i i i i i i i i o
129,892 { 62.2 | 19T 35 1 14e6 Y i 8.8
129,893 | 525 ;2504 36 p o 18.T P 52 i 118 g
129,894 { 51.2 ; 18.8 1.3 1 2847 P99 i 14.2 i
i i i i 1 i i i i
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SOIL ANALYSES

Soil Section of FAO Mission to the Amazon

Gt b Gk W8 ¥ gime Mmek Ded Om¥ Gmb gk L

Pield Profile Nos 32 Sample .Nos.: 20,21,22
Location: Pérto Platon — km S of Igarapé Matapli on Terr., of Amapd
Classification: Regosol (white sand) . 1ine MG .
Analises by: Inst. de Quimica Agricola ~ Date of Analyses: 8/8/58
: TORLZON : ATR DRY SAMPLE (%) : TULE DENSITY
‘Labe, | Symbol ; Depth | Gravel ; Gravel; I'ine DBarth; Apparent; Real
Nos i i i = 20mm ; 20~2mm; < 2mm i .
i T Y i i i 3
29,895 | i -5 i i i i
129,896 i i 5-25 i i i i
129,897 i i 70-100 ; i i i i
i i i i i i i i
i i g Co i NS ; . i
i Labe. ¢ | i ¢ i pH  (131) i P O Truog
iWo. 1 (B i (A 1 TF " Water; KOTuo | (mg/100g)
i i ! T ! i * i i : T
129,895 ; Tad2 0e42 T 1 P B 2.0 i 5.0
129,896 1 1.7 0.07 §  16.7 1 3T i 2.2 i 3Ky
129,897 1 -0.04 0.01 . 1 4,0 | 5.5 3.9 i 1.2
i i 4 o A 5 i -
i b, i. ATTACKED BY HQS 04 4 o= 1,47 (%) i 5100 Si02
i bab.” | : i i
i No, i 5105 A1203 i 'FQ203 i TO, 1 Fy05 i A}QOS ‘A12O§+F6203
i i I i i i i Ki " Kr
i i i i i i ; i i
129,895 | i i i i 0,02 i
12950896 i i i i 0,01 i
129,897 i i i i 0,01 i
i i i i : i i i i :
i A , EXCHANGEABLE CATIONS (me/100gl ' i TooB
i Labe z i i T i i i i
i Moo ¢ CaT o wmg™ ; oxt o w™; s o®¥YO; v ;71
i i i i ] i i i i (1)
| R N o i L [ S
129,895 i i i P 3w3 o 38u1 7 414
129,896 i i i i P05 1 50 1 563 g
129,897 ; i i i i 05 1 0.4 0.5 |
i i i i i i i
i i MECHANICAL ANALYSES (Imt Sysde i g .
i i WaOH dispersion — Size in mm i Silt-U.S. Index | Moisture
i Labe | Coarse ; Fine sand;j Sikt 1 Clay  ;0.05-0,002 ;  of ;| equivalent
i No, i sand {0.20-0,02 ;0,02~0,02; helow ; mm i Struc- ;
i 12, O~O 20 i i 0,002 3 ture
i P i i ' i i i T . A
i 29'9895 i 64'0 6 i 26‘01 i 7';8 i 1 0 b i i 67 i 22 9
3299896 i 199 16.5 i 1%3 i 2,3 i i 91 i 4ol
129,897 83.1 15.4 i 0.4 i Tel. i 82 i 1e4
i . i i i e i i i -

it Ot Bed G Geeh feed Bt s Gres Ded 8 Of Bk ot Gk Kb s @t @8 Gmef Gmr Db B Bt Omd Bt G gy S Grep OB Seeh Seed Bl M Gurs Gt W Mea S® Doy ey Gl Beed Bl Bl Oed Breb be Bed
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S0IL ANALYSES

S0ll SBection of FAO Mission to the Amaszon

i

i

j Field Profile No. 33 ' Sample Nos:23,24,25,26,27 ;
i Location: Pbrto Platon — 100 m west M,Bastos! lines Terr. of" 1mapé i
i ClassificationsRefl Yellow Latosol - MC-PB i
i Analyses bys Inst. de Quimica Agricola _ Date of Analyses: 8/8/58 i
i T i f 1
1 Labe ;  HORIZON i .. ATR DRY SAMPLE (%) } BULK DENSITY ;
i No. i Symbol j Depth | Gravel | Gravel ; Fine Earthj Apparent‘ Real i
I y do _p = 20mm 20-2mm j «:\Qmm g i i
1294698 1 i 0=10 i i i i i
129,899 1 Ay ;o 10=25 ‘1 . ; : g
129,900 ;B i 25-40 i i i i i
129,901 B21 i 40-70 i i i i i i
29,902 ; Bpp ¢ 70-120 i i i i i
T T e i E(1'1) : BRI :

i Labe. i i i D : U0 1
"1 Wos i (%) i (%) ; N ; Water i KC1 n. : (mg/1000)g ;
i 3 } [3 A [} 4 i
129,898 { 2,63 |  0e24 § 11,0 . i dal i Fed . Tl 1
129’899 i 1'053 1 0'014 i 10/09 i 44 i 3'07 i 1o 1 i
129,900 ;1,00 ;  0.12 ;8.3 ;1  4e6 [ 39 10 ;
129,901 { 0,57 ; 0.07 ;| 8.1 | 50 441 : 14,0 i
129,902 ; 0.47 j 0.06 i 7.8 i 5¢1 i VDN N 1.0 i
i i i i i i i

i 1 - ATTACKED BY HpS O, d= 1447 (%) i S0y | Si05 ;
i Lab. i i f i i i
i Noo .  Si0p 41503  { Peg0,  Ti0p ; P20 i 41504 lA1203+FeoO3 i
i i i i B i i Ki i i
i i i i ‘ i i ‘ i ! i i
129,898 1 24434 | 22410 936 | = i 0.05 § BT i Tl |
129,899 { 26,46 24.69 ;10,46 - 0,03. 3 1.82 1.43 -
129,900 - i - i - i - 0,03 - P i
i29,901 ; 28.65 26,84 ; 10,82 ; - 0.03 i 1.81. ~1edd i
129,902 - i - i - i - 0.04 | - i - i
i i i i i i i i i
1 g _ BXCHANGEARLE CATIONS (me/100g) - i 1008 i
i Labe B ; ; i i ; i i
{ Wo, ; cett . Mgttt Kt ;o Natt s g 15 S ;T i
i i i i o S SN o i L ()
i i i i i i ' i ! § ' i i
129,898 4 i i . i 05 ¢ 121 g 1203 0 i
129,899 i i o I i 0.5 ¢ 8T [ 8.3 i
129,900 j i i i i 05 1 56 BT i
129,901 i i i P Q5. 33 g 3D i
129,902 ; i 1 i i 05 2.2 2.3 i
i L i i i ‘ i i i
: T ECRATTCA, AVALTSES (Int Sys) ; i 1 T
i . Lab. j NaCH dispersion - Bize in mm i Sllt---U‘.S.i .. Index j Moigture 3
i Yo, iCoqrse ; ; : EC = i0.05-0,002 of i Equivalent j
i 77 %sand  (Pine sand 0 Silt b8 ow i mm iStructurej i
i 1200020 10,20-0,02 ;0, O?—O£D2, 0,002 ; T . i ‘ i
129,898 | 15,5 843 i 12,0 | 64.2 | i 67 i 0.4 i
129,899 ; 16,9 0.4 i 105 1 T2.2 i 65 i 3049 i
129,900 ; 8.5 456 i Ted 7 796 i 99 i 31e4 i
229,901 i .4 i 460 i 5‘68 i 80,8 i i 100 i 3ﬁ09 i
i299902 :\ 809 ) 4:01 i 5-3 i 81-7 A i ?OO i 3301 i
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SOTL ANALYSES

80il Section.of FAO Mission to the Amazmon

Bt week Bea Bk s G ek B Gl e el
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. + : ! . <1
Field Profile No. 34 o Sample Woss: 28, 29 i
Location: Pérto Platon — 20 m west of line M.D. Terr. of Amapd 1,750 m i
Classification: Yellow Latosol gsouth of Road in Pitt's
Analyses byz Inst. de Quimica Agricola plot E, i
- - Date of Analyses: 8/8/58 1
Lab' i HORLZON 1 ATR DRY SAMPLY (%) E BULK - DENSITY i

. o o .. : .
No. Symbol i Depth j Gravel i Gravel i Flne Earth‘ Apparenty Real i
; i 1 = 20mm ; 20-2mm < 2mm i i ' i
i i ' i i i i i i
x29 903 i 225 i i i i i
129,904 i 1595 i i i i i i
S P e ] i i i i i
i T i e i P 3
i Lab, ; - C i N i C i pH (1:1) i PO Truog i
1 Wo. (%) i (%) 1 N i Water ; EC1 n. i (mg/100g) i
i i ) i ' i i ~ i i "
i i ' i ' i ' i ' i ' i ’ i
129,903 .76 0.07 § 109 - 4eb i 4o i 10 i
129,904 ;  0.21 0.03 T.0 - 563 444 ‘i 1,0 i
i i i i i I i a
Lab. i : ATTACKED BY HoS 04 d = 1.47 (%) Pos10; : 105 !
No. i 8i0p | Blg03 | Fegly | Ti0p §  Pp05  § Aly05 A1263+F9203 i
a : i i i i i Kl i k i
29 903:; 11,22 »47 i 2,33 i 0.02 i 1;82 i 1;60 i
529 904 ; 17.86 - 6.19 - 3.25 : 0,02 i 1.88 1.66 1
i i i i i i i i i
i La%’ i . EXCHANGEABLE CATIONS (me/100g) i q008 !
i i i i
i oo i i i i i i i T i
;o ea™ o wg™ o oxt L we™ s o2 LT (W)
i i j i i i ‘ i : { * t i
129,903 § i i i .g 0.5 1 453 i 45 i
129,904 j i i i i 0.5 1 2.4 1 2.6 i
i i i ‘ i L K ; X
: 3 ECEATIOAL ARALTSES (Tav, Sys) i R i k
i Lab. ; NaOH dispersion'— Size in mm i S8ilt-U.8.; Index | Moisture i
i No. | Coarse | Fine sand;~ Silt ; Clay ;0.05-0,002 ; of ‘Equlvalbnb i
i i * sand iO. 20—0 02 ;0.02~0 2;below i mrn i Structure | i
i j200~0,20 j i i Q. 002 i i i i
i i i ' i ' i i i i ' i
12919 903 . § 495 20.5 . i deb g 22‘,5 i i 55 3 13e4 i
129,904 1 29,0 ;16,2 3.2 | 41.6 i 100 ;19,0 i
: * * i I i i i ' i
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SOIL ANALYSES

Soil Section of FAQ Mission to the Amaszon

i

‘ ‘ B
i Fleld.Profile No. 36 Sample Noss 30,31,32,33 ,g
i Locations Pbrto Platon ~ km 87 ~ Macapd Road Terr, of Amapd i
i Classifications Red Yellow Latosol i
i Analyses by: Inst. de Quimica Agricola Data of Analyses: 8/8/58 i
‘ T . o . oo R
: Lab i ~ HORIZON i ATR DRY %M’PLE (#) 1 BULK DENSITY i
e T T § i - i
i 'NOo i Symbol ; Depth | QGravel | Gravel 3F1ne Earth ‘Apparent i Real ;
129,905 ;A1 0-10 i i i i i
129,906 ; AB 10-30 i i i i i
1295907 i Bor 1 30=90 i i i i i
129,908 ; Boo 1 90-140 i i i i g
i i i i [ i ek L i i
i i i i H (131 i i
i Lab., i C i ) i c i p“( ) i (mg/1ogryog ;
I_ Noo i (%) i (%) i N i Water ; XC1 n. ; i
1293905 i 1'064 i 0'012 i 13‘07 i 407 i 4‘-0 i 1'40 i
129,906 ;  0.83 0,07 ' 119 "1 5.1 7 4a2 { 1.0 i
129,907 0,30 0.04 [ Te5 3 BT i 48 i 150 1
129,908 0.26 0.04" " 6.5 5.6 7 4.9 H 1,0 i
P i i N | o ) i i
oo ATTACKED BY H3S 04  d = 1447 (%) P 8i0p 1 810
{ “Lab. 1 : i E— i 1 i § i
i Wo.  SE02 ; £1,03 j Fep0y g Ti0, ; P20 i 81505 Kijhly03+Feq0q |
i _ S L i i i Ko i
129,905 § - - P i i 0,02 i - i i
129,906 1~ = i = i i 0,03 i i
129,907 i - i i i i 0.03 i i ) i
129,9P8 1 26,79 | 24 55 i 3.83 { i 0.03 i 1.86 1.69
i i i o i — o o
1 Lab.y EXCHANGEAELE CATIONS (me/100g) 11008 1
iMoo g g Tyl + d ; i N i—ore !
; L cattowgtt 1 x L Mot s om0
129,905 1 G L 1 0.5 T 6.2 - 6.5 i ¥
29 906 i i i i 05§ 34§ 366 g i
29 90T i i i i 05 1 Tez g Ted i
‘29 908 i i i L 0.5 1 1.2 1 1.3 i
i I i i i i i i j i
i © 4 - MECHANICAL ANALYSES (Inte Sys) P S S o
i Labe j NaOH dispersion — Size in mm i S11t-UeS.; Index | Moisture
i No., ; Coarse (Fine sand j Silt §  Clay ;0.05-0.002 ; of jequivalent
i , sand ;0.20-0,02 j0,02-0,003 bhelow i jStructure; i
i 12,0~0.20 ; ; .0.002 i - i
: . _— T : T R o ) ;
‘29 905 i 24,0 22,9 i 1291 1 4140 i i 100 i 2209 i
‘299065 25,5 19,0 i 93§ 46.2 i 69 1 230 ° 1
129,907 1 2165 | 14.3 {103 [ 5369 p 100 T 256 0
x299908 i 18,9 ¢ 13.3 9.9 1 579 ;100 i 28,1 ¥
[ i | i P d i i i




- 18

oo

SOIL ANALYSES

Seil Section of FAO Mission to the Amazon
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i

! §
Pield Profile No. 37 ' : Sample Noss 34, 35, 36 i
Locations P8rto Platon — Rd -~ Xm 55 ~7, Macapd Terr. of Amapd i
Classification: Red Yellow Latosol : i
Analyses by: Inst. de Quimica Agricola Date of Analyses: 8/8/58 i
i
La%' i HORIZON { AIR DRY SAMPLE (%) ! BULK DENSITY i

° : : i , i ‘ :
No. ; Symbel Depth | Gravel | Gravel; Fine Barthjipparent | Real i
P ; i —>20mm ; 20~-2mmj < 2mm 1 i
i i i i i i i
129,909 1 A i 0-15 i i i i i
129,910 1 Bpq ;3 25-60 i i i i i
129,911 1 Bpp ¢ 60-120 i i i i i
i P i i i i i i i
T i i i pH  (1:g1) i PO Truog i
Lab. i C i N H C H i v i i
Wo. ; ,,(%) ; v(%) ; N ;‘ Watgr’; K01 n. ; ; (mg/100g> ' 5
o i = i ‘ i L -~ &) * = = i
1295909 1 T.14 ;0,09 ¢ 1267 ;459§ 4] i 1.0 i
1295910 ; 0.42 0.04 i 10655 502 4 bod i 10 i
i29,911 i 0034 i 0,03 i 1103 1 5-4 H 457 i 100 i
i i i I i i, Lo — —
i o ATTACKED BY HpS 0,4 & — 1.47 (%) I si0p 1 8109 i
i ~babe § - \ e P i
i No. Si02 ;1 AlpOy ; FepOy j TiO2 | FpOjy i Alo03  § A1p0yPenO3
i i i i i i L. Kd i Kr i
P i i i i i N i ' i i
1299909 1 = -1 = i 0.03 1 = g = i
129,910 1 21,09 | 19.44 [ 6,02 i 0.03 ;184 Te54.
129,911 ¢ - 1 -1 = P 003 = - 3
i i i i i I i i i
; Labs : EXCHANGEABLE CATIONS (me/100g) ;mos :
i Noeo ¢ L0 Cod P i o i i T
i i Catt o owgtt oy oxt o omett g s pomttyow L (V)
1295909 i i i i i 0D § ded 7 45 i i
129,910 i i i i 05 18 19 g i
129,917 § i I T P i 05 1T 1.9 g i
i i i i o i i i i i
C MECHANICAL ANALYSES (Int.Sys) i T o i
i Lab. i NaOH dispersion - Size in mm i Silt-U.S.; Index ; Moisture j
i Yo. ; rCoarse ;(Pine sand ; @ Sil¥ i Clay ;0.05-0.002 ; of i cquivalent j
i i - sand {0,20-0,02 ;0,02-0.002; below j mm istructure; 1
i 12.0-0,20 i i 0,002 ; ’ i o B
i < ) i ' i ' i ' i i i ' 1
129,909 ; 22,6 26,1 i 93 i 42,0 i 62 i 21,0 i
129,910 | 18,2 | 22,5 | 8.1 . ; 51,2 P 99 i 23,1
129,911 14,7 16.4 i 5.8 i 63.1 i 100 i 27.2 i
i i i i : i : i A i i
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SOTL ANALYSES

Soil Section of PAO Missiom to the Amazon

Field Profile No. 39 Sample Nos.: 1, 2, 3, 4
Municipalitys Santarém ‘ States = Para
Locations Sawmilling Training Centre. Silviculture Plots.

Analyses Dbys Inst. de Quimica Agricola Date of Analyses: 8/8/58

Labe

i

i

i

i

i Classification: Terra Procta s8bre brown Latosol
i

i

i

i

i

: HORIZON : IIR DRY SIMPLE (%) ; BULK DENSITY
Noo Symbol H Depth i Gravel ; Gravel | Pine BarthjlApparent j Real
i S -1 —=20mm j 20-2mm ;- - 2mm  j i )
130 061 i 4, i 0-35 i i i i
130,062 ; AB- i 35-70 - i i i i
130,063 | Boy 1 70~100 4 i i i i
130,064 ; By, § 100-160 j i i i i
i o i i i i i i
i Lahe j ¢ i N i C i pH  (1:1) i PO Truog’
iMoo (%) g (B) ;W i Water | ¥CI n. (mg/100g)
130,061 ; 1666 0,13 1 1248 i 5.6 i 4 i 98.8
130,062 1 04,66 ;0,04 165§ 56 4e6 43
130,063 ; ~ 0.41 0,03 i 1367 i 5T i 4eb6 " '31;2
130,064 § 0,38 ;0,03 { 12,7 ;i 5.5 i 4.3 18.0
i i i i i i i _
1 ‘ M - l .
Do, | APTACKED BY HpS 0, a4 = 1.47 (%) Posi0p 1 siop
i No. j 8102 i A1203 i FeoO3 | Ti0o Po05 i A1203 o A1203+F9203
i o i I : i L i K1 Kr
130,062 »4.67- i 4.29 i 1632 | i 0,18 ;185 1a54
130,063 ;  5.24° ; 3.97  p TL3T g i Oeld 2024 1285
130,064 ; 5.68 5.29 1.51 i 0.14 1.82 1454
i o o 1 i i i i e
”; %:?‘ : EXCHANGEARLE CATIONS (me/100g) ; 7
i i Catt i Mg *t i ¥t i Natti1 s 1 B 1 1 (V)
i ¥ ’ f ’ i ’ i - i * i g 1) ’ —F :
130,061 ; 397 i 0ed3 i 0,08 0.04 | 4452 514 9.66 | 47
130,062 i '2', 32 i O'. 30 i 0410 i 0'003 i 2'0 75 i 3’0 60 i 6‘035 I( 44
130,063 ;3 ' 1,71 ;7 0.48 i 0.05 0.01 | 2,25 196 4e21 {55
130,064 1 1,13 1 0.42 ¢ 0,05 0,01 .61 ;225 i 3.86 ¢ 41
i i i i H i i H
i ‘o MECHANICAL ANALYSES (Int. Sys)e ' i
i “Lab. j NaQH digpersion - dize in mm i Silt-UeS. § Index ; Moisture
i Fo. Coarse; Fine sand; © Silt ; Clay ;0,05-0,002 ; of i equivalent
i i sand § O. 20~O 02; O 02~0002; below ; mie istructure ]
i P26 O-—O 20 i i 0,002 1 3
i i i ' ' i ’ i i Ry '
1309062 i 63:9 i 212 i 5'¢8~ i 9‘»1 i i 55 i 1105
130,062 | 65.7 i 219 ;1 1.8 1 10,6 i 41 i Te9
130,063 | 6567 i 2161 1.6 " 7 11.6 i 38 i Ts6
130,064 ; 66,1 i 20,0 | 1.2 0§ 12,7 i i 39 i Tl
i b i i i i ne i

Bt Gt ek Bt ©od s et B8 S Bt Deet Bt Bed Seh e B8 fed fmd D0 G§ Ot Ged Ge¥ Sef Qs Bk et Ged S8 ek ek fems o8 fees Beedt Bt et Gk Gmes Bt Sd £ Gms B Gmed ey Gee s e £l g
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1

field Profile No. 40 Sample Noss 1, 2, 3, 4, 5
Municipality: Santarém States Pard , :
Location: Pitt's Planalto Plotsg, near CBA,SE side of Plot E4
Classification: Yellow Latosol
Analyses by: Inst. de Quimica Agricola Date of Analyses: 8/8/58
Lab. ; HORTZON t ATIR DRY SAMPLE (%) ; BULK DENSITY
No. § Symbol-;  Depth i Gravel | Gravel { Fine -BarthiApparent ; Real
i 1 i —20mm  ; 20~-2mm ; ~~2mm  j i
130,065 1 Ayqp 0 0-20 i i i i
130,066 ;  Aq2 2040 i i i i
130,067 § AB ;4060 i i i i
130,068-¢ - Bpq | . 60=90 i i i i
: i3oﬁog9 i Bpo i 90-120 ; i i ST i i
‘o Labsry o i 0 i -G i pH . (1:1 7o Truo
i__No., (7) i (%) N ; Water ; KC1 mn, ; (mg/WOOv)g
130,065 | © 3.48 1 0.32 1 1099 1 3.9 | 3.6 i 2.1
130,066 ; " 1,98 O 17 1 1166 " p 4l 7 3T i Y
130,067 1~ 1.11 0.10 { T1e1 i 4.2 3.8 i " 1.0
1305068 ; - 0.T6 0,07 1 10,9 - 4 42 7 3.6 i 1.0
30, 069 10,51 4 0,66 1 8.5 1 4.1 ; 3.7 i 1.0
! Lab. P | ATTACKED BY HpS Og 4 = 1.47 (%) [ os10p 1 si0p
“ Nos i SiOQ' i 'A]_QOB‘ i F9203 i Ti02 i PQOS" i AlQOB i A1203+F8203
i S i : i i ' i K3 j ' Xr
2309065 i 34,25 28.55 5,00 1 0.05 i 2,04 1,83
130,066 ; 35,10 ; 29,36 | 5,40 i 0,04 ;0,03 1482
130,067 36,60 31,05 535 i 0,04 i 2,00 1,81
130,068 ;- 376051 32,22 - 5,54 o Pooo004 - 195 1276
130,069 {  37.22 ; 33,51 ;5,34 i 0,04 3 1,89 .71
; L%‘; EXCHANGEARLE (1:.e/100g) | ;1$S
Moo b g™l gt 1 kb ogtt i g iogt 1 g 1D
i ; i 3 i i i T i
130,065 i i i Ti0.83 7 17013 7 17696 4.6
130,066 ¢ { i i Ty 0.62 10,66 7 11,28 BL6
130,067 ¢ P i i i 052 6,79 1 T3 T
130,068 - i i i P 0ud5 e AT 516 BT
130,069 ; i i 0.31 L 3,52 1 3,83 ; 8.2
. 1 wmmmmwm;ﬁmmwmg(hw.sws) i i - i
i Lab, i NaOH dispersion - Size in mm i Silt-U.S. ; Index Moisture
i No. § Coarse jIMine sand ; ' Silt i Clay ;0,05-0,002 ; of i equivalent
i i sand - ;0. 20—0 02 0. O2~Q@OQ below ;- mm iStructure -
i . i2,0-0,20 ; 1 i 0,002 i i
130,065 § 4.4 ;4.9 8'03 i 82.4 N i 38.8
130,066 ; 3,9 i 2.6 i 8.4 " 3 85.1 i 70 i 371
130,067 ;2.5 2.3 1 T3 1 879 i 1007 3546
130,068 ;1.7 503 1 5.2 ;1 8T7.8 ;100 7 3445
~1305069- 1 - 2.6 ~8s8 - 1 - 6,9 1 B1.T 0 100~ - - 3402
i i i i i i i i

Pt Gl @ et Gt mmd et s B8 Gmed Db ek feed Gms b Gk Grk Dok Beb Geed Gk Gemt Bm# Ome ed Ol et Gees G Gep O3 et Omt Ges Gt bt Gl Owd ek Bt Gt Bma faeb DmE s Seed Bmd Gk Gaed Oe¥ Ome &me
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i .
i Field Profile No. 41 Sample Noss 1, 2, 3, 4 ;
i Mmnicipality: Santarém States Pard i
i Location: Curud Una Logging !ralnlug Center River Camp i
i Classification: Tevwve Prela wibrs TYellow Latosol i
i Analyses by: Inst. de Quimica Agricola Date of Analysess 8/8/58 i
! _— . i
 Lab. HORTZOW : ATR DRY SAMPLE (%) : BULK DENSITY ;
i Yo, ; Symbol ; DPepth T  Gravel ;| Cravel i Fine Rarthifpparent ; Real i
i i i { > 20mm  ; 20—2mm =="2mm i ' i
i i i : i i ’ i i i 1
130,070 ¢ Ayolyy p 2-30 i i i i i
130,071 | AB i 30-60 i i i i i
130,072 ;  Bpyq i 60-150 i i i i i
130,073 1 Byy i 150-170 i i i i i
i o : i i i i i i I
i Lab. C i N i C g pH_ (1:1) i P O Truo i
i No. (%) (%) i N i Water ; KCT n, (mg/100g§ i
i i ' i ' { ! i ' i i ' i
130,070 ;097 ; 0.08 ;121 7 5.6 445 i 2 i
130,071 Oedd 0.03 i 1426 | 5al i 40 { 70 i
{30,072 4 0,28 0,02 i 14.0 1 49 i E i 6ol 1
130,073 4 0.15 3 0.01 1 15,0 1 4.7 . 3.6 i Ts4 g
i S PACTT . i ; i o T
i Lab. | ATTACKED BY T Ho8 Oy d = 1447 (%) ; 810, ; Si0, ;
"Wo. i SiOZ B A1203 i P@QOB [ T102 i P205 ‘; A1203 e A1203+P8203‘A
i i i i i i Ki i i
‘ i ' i i ' i i ‘ I ’ i i
{30,070 ; 5650 519 1042 - i 0,06 i 1,80 1253 i
130,071 154 T 52 i 175 - j 0. 07 i 1T 1.49 i
130,072 ; 8.43 8,02 i Ta T4 - i 0. 07 I 179 1 57 i
130,073 {914 ; 8,58 1 2,17 3 i 0.07 1 1,81 ; 1,56 i
P FXCEALIORAER CATTONS (me/100g) i 1908
i Lab. j i T i
; Noo i gott 1 gt 0 gt S Dot i 7 g’(v) ;
: i i : i i i T =7
l30 070 ; i i . i i 318 2,87 | 6.05 | 52,5
130,071 i i i P 132 7 2609 7 341 3865
130,272 i ; . i 0.37 1 1.63 2,50 | 34.8
130 073 i i i 0154 i 1.18 i 1 072 i 3309 1
i I ~EUMNWM;KMEY%S @nm Sys.) P R T i
i g NaOH dispersion ~ Size in mm i 0 Silt=-U.8.; Index j Mo?sture i
i Lab, ; Coarse. j Fine sandj - Silt ; Clay ;0.05-0,002 ; of i equivalent j
i No., ;' sand ;0.20-0.02 ;0,02-0002; below ; mm istructure; i
i 12,0-0,20 ; i i 0,002 i i i
i i ' i ' i ' i ‘ i i i ' i
130,070 | 54.2 § 307 1 36 {1 115 i 14 8,2 i
130,071 1 5%.9 1 21,3 1 0.2 18,6 149 i 8.8 i
sBO 072 1 5T+4 1 217 ¢ 10 {1 199 P 52 i 8.8
130,073 1 54.3 1 24,0 3 0.3  21.4 i 54 i 8.8 i
i i i i i i i i i
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i Pield Profile No. 42
i Municipalitys

1 Locations

Classifications:

Santarém

Yellow Latosol

Sample Wose 1, 2, 3, 4
State: Para

Curud Una - Center of Pitt's Planalto Plots

i
i

i

i

i

i Analyses bys
i .

i

i

i

i

i

i

i

i

i

Inst, de Quimica Agricola Date of Analyses: 8/8/58

i

Lab. ; HORIZON ; ATR DRY SAMPLE (%) ; - BULK DBENSITY ;

i No. | Symbol ; Depth i Gravel ; Gravel (Pine Barth jApparent i Real i
P i i : ~ 1 = 20mm ; 20-2mm ;  —~<Pmm i i i
i i i i i i i i j
130,074 A, 7 0230 i i i i i
130,075 AB p 30-45 i i i i i
130,076 ¢ Bpq(1) § 45-90 i i i i i
130,077 1 Bpq(2) | 90-130 | i i i i i
i . i : L i i i - i
{ Lab., j C i N G i pH  (1s1) i PO Truog i
i Noo i () i (%) i ; Water ; KCI na. | (mm/100) i
1Y i [} i i i 1 i
130,074 1 3256 ¢ 0.26 13T p 0 4ed 3.6 i 1ol i
130,075 ; 1.23 i 0,09 13.7 4eb 3.8 1.0 i
130,076 ; 0.83 | 0,06 " { 138 | 4.7 | 3.8 140 i
130,077 § 0,56  § 0.04 ;14,0 § 4.9 j 3.9 i 1.0 i
; Lab. ;, , ATTACKED BY HpS Oy  d = 1.47 (%) : S100 ; S100 ;
i No. j B8i0p i A1203 i FGQOB i Ti0o P205 i 13.1203 ‘A1203+F6203 i
il i i i i i i K1 i Kr i
[ i ‘ i ‘ i ' i i ‘ i i i
130,074 ; 32.35 ; 30,24 528 - ; 0,03 i 1;82' i 1364 i
130,075 1 36.14 | 32,16 i 558 i - i 0,03 i 191 1L T2 i
130,076 1 3577 32,06 = j 555 i - i 0,03 i 1290+ 1o i
130,077 1 36.47 i 32.47 i 5665 1 - i 0,03 i 1691 i .72 i
b EXCHANGEAKLE CATIONS (me/100g) ] I 1%03 !
i e | . : : . H i
i No, i gt L Dottt 1 g gt 0 i (Y) i
i g T T T 3 i 3 i i
130,074 1 i i i P 0eT4 p 14081 3 15055 4.7 g
130,075 i i i i Po0e52 ¢ 6e46 ¢ 6u98 ¢ Ted
130,076 i i i P 0u52 g 4e29 ¢ 481 11
130,077 1 i i i 0.51 1 2.55 ; 3.06 ;16
i T MECHANICAL ANALYSES (TwteSys) ; . 1 :
i Lab. i NaOH dispersion — Size in mm i Silt-U.8. ; Index ; Moisture ;
i No. | Coarse ; Finc sand; -~ Silt | Clay ;0.05-0,002 jstiuofurej equivalent ;
i i sand | 0,20-0.02;0,02-0002; below j mm - i i i
i i 2.0 0,203 i i O 002 i i 3 i
i i i ' i ’ i i i i ' i
130,074 ; 6’.0 i 6.6 i 13.9 73'05 A i 15 i 42.5 i
130,075 ;3.5 1 5.8 i 67 ;1 84.0 i 59 i 3649 i
130,076 1 3.5 | 4.2 i 4o3 7 88,0 i 96 i 3548 i
130,077 1 3.3 | 6.6 ; 6.2 1 83.9 ; ;100 ; 34,0 i
S i L i i i i i i i




i
i
i
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T e e 3 . _ o i
i Field Profile No. 43 Sample Nos: 1, 2, 3 i
i Municipalitys Santardm States Pars i
i Location: Curud Una -~ Pitt's flanco baixo Plot I i
i Classification: Yellow Latosol i
i Analyses by: Inst. de Quimica Agricola Date of Analyses: 8/8/58 i
i ) i
; Lab i HORIZON 2 "7 UATRTDRY SAMPLE (%) ~ i BULK DENSITY :

4 No. | Symbol. ; Depth i-Gravel | Gravel jFine Barth jfpparent ; - Real i
i i i = 20mm 3 20--2mm ] S 2mm i i : ‘ i
i ‘ i i : i : i S i i i
130,078 ;  LA,5 ¢ 2=30 i i i i i
130,019 1 AF ; 30-80 I i i i i
130,080 1 Bpy . 80-140 i i i i i
i i i i i i i i i
i "l ) i i i 1. i iy i
L Lab. | C S - ¢ pE (1:1) ; PO Truog ;
i Noo ¢ (B ¢ (B ¢ N jWater ; KCT n. (mg/100g) i
i i ’ i ‘ =1 * i i : i : i
130,078 1 127 ;  0.10 ¢ 12,7 3 4.3 3a6 i T i
130,079 | 0.68 ; 0,05 1396 ; 4.7 1 3.7 i 1PN i
130,080 1 0.34 | 0,02 ;  17.0 § 4.5 3.6 i 1.0 i
i i i o : i i : i ' : i
o ATTACKED BY HpS Oy d = 1,47 (%) P o810 I 8i0p :
I D i i i . i
i No. . j Si0p §  AlpOg i TegO3 § TiOp i 205 i Al203 K11A1203+K§e203;
i i ’ D : i : i i : i ; g : i
130,078 1 9.75 { 887 1 .2.03 | -~ . .j. 0,02 ; 1.87 ; - 1,63 i
130,079 ; 10.79 ; 10,25 ;2413 ; = i 0,02 j 1,79 § - 1.58 i

$30,080 3 -11.57 | 10,73 .. | 2,22 j - i 0,02 i 183 1. 1.62 i
i i i i i i i i i

T EXCHANGEATLE CATIONS (me/100g) ' i 1008

i Lab. i ) i T i
i Voo 1 gt 0 gt R i s R i (v) i
i f ‘ + r o e i ¢ - P T i
130,078 ; i i i 1 081 ;1 5.83 ;1 6.64 | 12
130,079 § i i i i 0.51 1 3Tl de22 12
130,080 ; i i i i 0.55 | 1.85 | 2,40 ;1 23
i i P i 1 i i i i i
R MECHANICAL ANALYSES (Int.Sys) i C i i
Laba. i NaOH dispersion = Size in mm i Silt-U.S. ; Index | Moisture j
No. | Coarse '; Pine mand; © Silt | Clay ;0.05-0,002 ; of i equivalent i

- { “sand ';0,20-0,02 ;0,02~Q002; below j mn . jstructure; i

i 2,0-020 ; i i 0.002 ; I i i

i i ' i i i f i i i ‘ i
130,078 32677 45.2 040 i 213 i 70 i 1442 i
130,079 1 472 265 2.2 2491 i 52 i 1465 i
130,080 { 40,3 ;- 30.8 | 0.4 . 28.5 i 53 i 133 i
i i i i i i i i : i




: Field Profile No. 45 Sample. Nos: 1, 2, 3, 4
i Municipality: Santarém State: Pard _
i Locationt Curud Una -~ Flanco baixo (Proes) Pitt's proposed Plott II
i Classification: Yellow Latosol - ;
i Analyses byo Inst. de Quimica Agricola " Date of Analysess 8/8/58
b, HORTZON i ATR DRY SAMPLE (%) 2 BULK DENSITY
: Noa : Symbol ; Dept‘h i Gravel i, Gravel ;Fine Bart jLpparent j . Real
i i i 1 7 =20mm 1 20-2mm = 2mm i i
i i i i i i i i
30,081 AM i 0=15 i i i i i
130,082 ; Aq2 i 15-35 i i i i
130,083 i LB i 3515 i i i i i
130,084 ;1 Bo i 15=160 j i i i {
i i i i i i i i
i i i : i i :
b Lab. f c 1w Pooco o (1s1) ! PO Truog
i oo ¢ (%) ¢ (B 1 N { Water | K31 mn, (mg/100g)
i T ’ T : i ’ i * (. ’ i =
130,081 .1 0,65 | 0,04 [ 163 {45 33 i 148
i 30 g 082 i 0,86 i 0,05 i 1 T i 560 i 3% 9 1 10
130,083 ; 050 0,02 i 25,0 i Bald 1 4] i 140
‘30,084 i 0,22 0,01 i 22.0 i 5.1 4,0 i 150
[T TIR | i i i . H i T
o b‘ i &TTACKED BY HpS Oy 4 = 1.47 (%) i Si0p I - Si0s
i abe | i Lo
i Noo Si0z § Al203 i F02C>3 i Ti0o P205 i AlgOB i A1203+I‘6203
i i ‘ i : i i : i : i Ki i KI’
i i - i C i ‘ i i o i ! i
130,081 1 . 1.45 .. Te41. [ 0,80 | - ;. 0.01 1 115 H1;29
‘303082 i 2'055 i 2 65 i 11042 i et i .02 i 11063 i 1'.22
130,083 . . . 2T4. 3 .. 287 ¢ T4l ¢ - i . .0.02 1 1.63 Te24
3303084 i 3::18 C i '3o38 i 1.61 i - i 0.02 i 1‘060 i » 1.23
b b | Emwm%mmEcmmms(myum@ S e
Q . TR
ZNO. Ioggtt i Mg++' l gt ‘ watt ‘ S ‘ ,H+ H " , (V)
i i ) [} T s 13 3
130,081 ;. N T i i 1 0e34 2,25 2,59 ;13
30,082 ; i [ { - i 0.45 ¢ 4.13 3 4458 1 10
130,083 ; i z~ i i 0,50 235 1 2,85 1 17
130,084 ; i i on4o i 0,66 1 1.06. 1 36,
i - MR CHANTOAT AL TSES (Int. Sys) i T :
i Lab. ; NaOH dispersion — Size in mm i S:.l teUa Soi Index | Moigture
i No. ; Coarse jPFine sand ;' Silt i Clay ;0,05-0, 002 i of i equivalent
i i sand 10.20~0,02 ;0,02-0002;below i mim istructure ]
i i2e O—-O 20 i i i 0.002 i i .
i i i ' i - i o i i i o
130,081 ; 84m 118 09 3 P14 i 3.1
130,082 { 719 | 20,9 | 0.2 { T.0 ; LT ; 6.4
30,083 ;1 7249 §  20n3 ;0.6 [ 6.2 i 52 i 4T
130,084 | 58.4 1 314 7 0,2 10,0 T S T
i i i i i i i i
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APPENDIX TV

LINEAR REGENERATION SURVEY

This is a method developed in Malaya for enumerating or sampling
regeneration in the dense re-growth following the opening of the canopy. The
size of" the sample is varied according to the size of the plants being
sampled. The method can equally well be used to sample the amount of
regeneration induced by partial canopy opening prior to exploitation, or the
amount of advance growth and small and medium size classcs present at any
particular timc. '

The method is fully described by Barnard (Ref. 1).

Bricfly, it consists of cutting onc or more lines through the arca to -
be sampled and noting the number of samples stocked with desirable specics,
The size of the sample variés; converting to the metric system for use in the
Amazon the size is 2 m by 2 m for scedlings, 5m to 5 m (quarter~ohain) for
saplings and small poles, or 10 m by 10 m (ha1f~ohain) for poles and small
trees.

The size classces have been modified to fit in with thosc used by the
Inventory group.

Size Classes to be Recorded in Each Class of Sampling

Sampling Class Sizc Classes Name of Class

i i I i
i i i i
i i i i
i i ' i i
i 2x2m i up to 1.5 m tall i Muda i
i — ‘ ;
i Quarter-chain i 15 to 3 m tall i Varinha i
i i 3 m tall to 5 cm diamctor i Vara i
i i 510 cm i 1A i
i i 10-15 om i 1B i
) : i i
; Half-chain ; 510 em diameter i 1A i
i i 1o0=15 ¢ " i 1B i
i i l5“25 " 11 i 2 i
i i eb-35 " " i 3 i
i i 35-45 0 v P4 s
i i 45-55 0" i 5 i
i i i i

In each sample, of whatever size, the best stem of a desirable is noted
by name and size, provided it is likely (with somec liberation if neoessary)
to grow into an acceptablc timbor tree. This is referrced to as the chosen,
or "primary", tree or secdling. If therc is amother good desirable it is
also rccorded as a "secondary" tree or scedling.
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The samples arc marked out on the ground by laying a chain s@long the
line and using 3 poles of 2 or 5 m to give the 2 m squarcs or quarter-—chain
squares on one side of it. In the case of half-chain sampling it was found
quicker to mark the corners of the 10 by 10 m wguarcs in advance with
debarked saplings, using 5 m polcs laid out at cvery 10 m at right angles to,
and on both sides of the chain.

The object of the sampling is to obtain the percentage number of samples
stoked with dosirables, and therefore an idea of the percentage.

I Sampling Class % Size of Sample § Area f
i i i i
i i - i i
i 2x 2m i 4 m- i 1/2500 ha i
1 Quarter-chain i 25 n i 1/400 ha i
i Half-—-chain i 100 © i 1/100 ha i
i i i i

A half-chain samplc with a medium sized tree is regarded as likely to
have developed from one oul of four quartcr—chain samples with poles, which
in turn are rogarded as having developed from twenty five samples with
seedlings.

A percentage of 40 samples stocked is normally rcgarded as satisfactory
in any sampling class.

This 40% mcans that 10007 §tocked samplés out of 2,500 samples of 2 x 2 m
(or one hectare) are likely to give 160 stocked samples out of 400 quarter—
" “chain samples, which in turn are 1ikely t6 give 40 stocked samples out™ of
100 half-chain samplcs, or, in other words, 40 medium sized desirables:per ha.
At maturity with, say,a diamcter in class 8 (75-85 om) this would be about
20 timber treés poer ha — surely a vory good yield for any tropical forest.
Not more than 20 secdlings are rocorded in any one sample.

To get some ideas of the rate of growth of the regencration the height
of the primary scedling is noted (in decimetors) after its names for this
height measuring one of the 2-m poles is marked in units of decimeters. IF
desired, the regencration of all desirable species may be rccorded,

Por the guarter—chain sampling a diamcter gauge is used with two notches
cut in it, 5 in 10 em wide accordingly, and two marks made on the 5 cm nokch
side to indicate 15 cm. '

For the half-chain sampling a tape is used to measure the girth of the
larger poles and the small trees and the diameter class filled in later
from tables. :

The dominance of the chosen tree. (column "dom") in guarter- and half~chainw
sampling is marked according to the table given on page 27  for crown position.

s

The presence of creepers or climbers is recorded under Observations,

:

Examples of field shcets and of summaries are given below.



Situagaos

MEIO/QUARTO — CORRENTE - QUADRADO ~ AMOSTRAS

_.27._.

Leitura da Blssola:

CURUAL

Linha

Datas

Noe. ¢ 18

9/9/51

Feito por: GUERRA Talhao No. 5
Amostra i i i i o
o, '; Nome :;‘Dom. ! Cir, ! Diam. !' OBSERVAGOES

) i 3 i

(1BIO - CORRENTE)
i . i i i i
95 i Cupiuba P30 1oy 4 g
i Magarand. p 2 i 82 3 i Mudas da Mag,
‘ i : i i i i
96 i - i i i i
97 i Louro canela i 4 i 163 5 i
i i i i i
98 i Mand. lisa P 1 - 1B
i i i i i
99 i - i i i i
100 i Angs pedra i 3 i M3 4 i
i Guariuba P 2 i 78 2 { Poucas mudas
i i i i i Ang. mata
(QUARTO - CORRENTE)
(1ado esquerdo - norte)
i i i i '
194 i Mand., asp. i i i Vhog
i i i i i
195 i - i i i i
196 ;i Louro canela - i i i 1B 3
i Ucuuba i i i v i
197 i - 3 i i i
198 ; Magarand, i P - A
i i i i i
199 { Cupiuba i i i 1B
i Para B i i 1A
i - i P i i
200 { Ang. ped. i i i 1B g
i Ucuuba i i i Vh g

NOTE: Five out

of seven quarter—chain samples’ are stocked,
three of which have a secondary spccicse

s me Gwh Bt Tl Gk Gmed ey Dmp Sk Bep fmes 63 Be® b Gm¥ Ped et 08 S8 e B8 fank Dwd’ nd Seed Bl Onid Bek Dt Smb e Pef Gk B s St o
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REGENERAGAO AMOSTRAS i.é. (2 x 2 m)

Situagaos C UR U 4 C Linha No.3 6 -
Leitura da Bissolasz 210 Datas 6/8/60
Feito por: VERA CRUZ Lado da Linha: CESTE (dircita)
IAmgitral-~m'm«Nome da Muda i Quant. | . OBSERVAGOES
i o i i i
i i i i
i 90 i - i { Magarand, peqe 1
i i ’ i i
i 91 | Ang. da mata (7) P2 i (this mcans one scedling
i i i i rocoently germinated i.c.
i i Ucuuba i 3 i undor 5cm tall)
1 i i i
i 92 | Uouuba (5) P2
i i Cupiuba i 2 i
i i i i
i 93 ; Guariuba (5) i 3 i CGuariuba pcege 1
i i Ucuuba i 2 i Magarand. peg. 3
i i i i
1 94 i Ang. pedra (6) i 1 i
i i Guariuba i 2 i
i § ' i S
i 95 i Ang. pedra (3) i3
i 1 Macarand, i 1 i
i i i i
i 96 - i i
i i i i ' ' '
1 97 i Ucuuba (3) i 4 i Mand. asp. pog. 2
i i i i
i 98 | Piquid (6) P 1 i
i i Macarand, i 2 i
i i i i
i 99 i - i i
i i i i
i 100 ; Cupiuba (4) 4 i
i i i i
i
i NOTE:s On this pagc therc arc 8 stocked samplos, 6 with
i a sccondary spceclog,
i The height of the tallest primary in cach sample
i is givon in brackets in dms.
; v .
i
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ANALTSE DE AMOSTRAS DE MEIA--CORRENTE

Local: CURUA

Tipo da florcsta: Planalto IT
alto

Datas & — 10/8/57

Comprimonto das linhas cortadas

Homens—diass: 8

Ndmero das amostrass 400

Talhaos 4
Linhass 17 =~ 20
Feito‘por: GUERRA
4 kms
Total da drca cxaminadas

100 has
Aroca das amostras: 4 has

{ P Primeira - Scgunda
i i i
§ "M ome ;‘Total 1 2 3 4 5 % Total 1 2 -3 4 5
i ' i i
1Ang. da mata | 4 1 2 1
{Ang. pedra i, 12 1 4 4 3 5 2 1 1
i Cupiuba i 35 7T 10 8 6 4 ;17 6 3 4 2 2
{ Guariuba i 12 2 1 3 4 2 T 2 1 '3 1 :
jLouro canecla | 24 3 4 4 7 6 9 4 3 1 1
iMacarand. i 17 8 4 3 2 1 7 1 2 2 2 1
iMands lisa i 22 9 5 6 2 i 8 302 2 1
iMand,.. asp. (. 23 8.6 4 03 2 1 T 2 3 2
i Piguid ;i 8 2 32 1y 1 1
i Ucuuba i 35 12 9 7 4 2 ;7 19 6 4 3 4 2
i i i ‘
i i .

TOTATS .. ;192 . 52 40..42. 3622 1 80 27 20 16 11 6

. i _ i

P ; 48 13 10 1079 5 ; 20 7 5 4 3 1

i i '

oy s Gk Om¥ Bm¥ s GmeD Dl G med e et

This showsg an adcquate stocking fairly well
distributed as to sizc chasscs and as to

specicse
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ANALISE DE AMOSTRAS DE QUATRO~CORRENTE

Locals CURTUAL. Talhao: 5

Tipe da Florestas Planalto IT Linhas: 21, 22, 23, 24
alto

Data: 12-17/8/57 Feito pors FRANCISCO

‘

Comprimonto das linhosg cortadas s 4,04 kms

Homons—diass 17 Total da drca cxaminadas
100 has '
Nifmcro das amostrass 508 Erca das amostrass 2.5 has
- . i
. Primcira i Scgunda
i

Nome Total Vh v TA IB iTotal Vh v TA iB

Bk Bk Tme¥ G Gl

67 29..31 3 4 ;12 9 3

%

i
i
i
4 ')
i : i
jAng. da mata ¢ ..2 1. 1 1
i Cupiuba i 10 2 6 1 1
j Cumaru i 3 3 i 1 1
jLouro can, { 320 122 160 18 20 1 69 51 18
iMagars i 94 45 49 i
jMaparajuba i 13 5 6 2 i
jParapara i 3 2 1 S 1 1
i Ucunba i 95 5T 25 5 8 1 28 21 1
i ; i
i i
. TOTATS [ 540 234 251 26 29 ; 99 74 25
i i
i i
i i

This shows adecquatc stocking but confined to the
most shade tolerant and slower growing spocicss
-some. opening . of  the canopy, cspecially in dho.
understorcy,” would be advisable to accclerate
their growth.
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i i i i
i i i i
i Nomeo 1 Altura i Quantidade i mudas scoundd-
i i média Totals j i rias i
i . (dms) i1 2-20 + 20 i
i i i i i
iAng. da mata 7 6 i 4 2 i 2 i
iAng. podra i 5 4 i3 1 i 3 i
i Cupiuba i 8 15 1 10 5 i 7 1
i Guariuba i 4 4 7 2 2 i 8 i
{Macaranduba i 4 7 2 2 i 2 i
{Mands lisa i 4 7 i 5 2 i 9 i
1Mand, asp. i3 T 1 5 2 i 4 i
jParapara i 6 3 ¢ 2 1 i i
jPiquid i 4 2 i 2 i i
i Ucuuba i 4 15 ; 8 1 i 9 i
i i i ; :
i i i i

TOTAIS i 67 1 43 24 i 44 i

i i i i

% i 61% 1 43%  24% i 44% i

i i i i

i

i

i

i

i

i

i

i
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ANALISE DE AMOSTRAS DE REGENEBRAGAC

Local: C URUAXL

Tipo da florcstas Plananlto IX
alto

Datas 5-6/8/60

Comprimento das linhas medidass
Homens~diags 2

Ndmero das amostras: 100

Talhao: C

Linhass 6

Fecito pors VERA CRUZ
200 ms

Total drca cxaminadas 4 has -

Area das amostrass 0,04 has

Com Primeras Mudas

Amostras com

This shows adequatc stockings 37% arc of the shade
tolcrant spccics and 30% of the oncs which have
comc in beecause of the' canopy oponing. The ‘plot

could now be cxploited.
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. APPENDIX V.

LIST OF TREES AND VOLUMES FOR A 100% ENUMERATION OF THE THREE COMPART-~
MENTS OF THE CURUA~UNA FOREST, COMPARED WITH HEINSDIJK'S INVENTORY

(ra0 Report No. 601) FOR THIS TYPE OF FOREST "PLANALTO II ALTO"

(Lista dos drvores ¢ dos volumes de uma cnumcragao 100% de trés talhocs
na floresta de Curué~Una, comparados com o inventdrio de Heinsdijk

(Relatério de ‘TAO,

No. 601) sobre &ste tipo de floresta: Planalto II alto"

i

Bt et Gad Gl fwed Es D Graf) Gmed Pk s Gs Dd Goab Bk foad G Bl Db feek 8 PR Geen Sm& Ged Ghd s el Gk @ot s Bws Geey Dok teef Bl Dy

CURUA-UNA
i i ‘ i ‘ ' i iInventdrio de
i i Te5 T.6 i T.16 i iHeinsdijk(Plan—i
{ i (100 ha) H (97 ha) i (97 ha) ijalto IT alto)
! Nome {Quanti-; VolumejQuanti—; Volume;Quanti-—j Volumo;‘ (109 ha)
i i dade i i dade i dade i jQuant., ; Volume
i ‘ i i i i i i il i
jAbiorana i i i 5 T3 i ii i
iAb. branca i 14 36 i 31 89 i 43 ; 131;; 227 ; 768
{Ab, " casca grossa | I i 1 2 3 115 32211 66 ; 240
{Ab, cutite i 10 23 6 i 13 T 32;i 17 T
i Abs goiabinha i i i i i i i 194 50
iAb, matamaté i i i i i 1 ii 11 .28
{Ab. séca ; i 14 2 i i i 4 105 6 ’ 21
i1Ab, - ucuuba i 22 i 69 3 6 i 46 ; 22 T4i 99 1 397
{Acapu i i i i i i ii 454 ¢ 1,101
jAcapurana i Cod i i i i ii 8 1 18
jAgoita cavalo i 14 3 4 i 16 4 4 i 205 6 i 20
i Amapd i L T 51 27 4 14 i 59ii 11 158
{Amarelinho i 4 8 1 2 3 Tii 2 3 5
i Amora i i i 11 2 j i ii i
{Anani i 4 11 3 T i 18 3 221 3 13
jAndira i 2 21 i i i ii i :
‘Angellm i i 1 1 53 i i i :
{Ang. da mata i 16 1 139 4 10 65 i 14 1215 1 14
iAndiroba o i i i i i i ii 140 494
;Ango pedra i 165 1 1,442 7 217 § 1,856 49 1454 30 1 423
{Ang. rajado i i i i i i i 37 37
jAraracanga i 36 3 187 20 3 132 L 31 1 5
jAraticid i i i i i i ii 23 3
iAroeira i 2 8 22 1 160 19 4 1155 52 i 455
(hxixd ; 5 i 15 i 5 i 9 i T i 191 4 i 10
1 Axud ; 14 33 i i 23 214 4 3 T
i Bacabinha i 2 4 3 i i i il i :

i Belantinha i i i i i i ii 6 i 18
{ Breu branco i i i - i o i i i 42ii gg i '%2
Breu mangs i 2 4 1 i i i i i >
:Breu pre%o ; 4 3 8 i 26 i 51 104 2881; 231 ; 501
i Breu sucurube i 14 59 1 8 i 18 -8 5114 11 49
{ Buicu i i i i i i ii Ty 4
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i . i TebH - i - T.6 i To16 ¢ {Planalto II altoj
; om e : Q. : Ve Y Qe i Ve i Q‘ i Ve i Q» i Ve

i i P i i i i i
1Cajacu i 22 ;1 108 18 106 12 63 i 13 3 16
;Capitit ; 2. B i i 9 i 461 93 87
i Caqui i i i i i 5 i 15 11 4 iy
| Caripé i 33 i 71 164 451 18 46 1; TT 1 245
{Caroara i 13 207 T3 2 11 i 39 1 4 j 17
iCastanhoira i 69 ;1 1,054 ; 1607 2,283 1+ 172 ; 3,000 j; 75 7 1,356
{ Caxingubarana 1 1 2 4 3 5 i 12 i 34 13 3 17
; Caucho i i i i i i ii 1 1
i Cedro i i i i i 6 i 31 44 12 7 225
{ Coataguicaua i 1 8 i T L 1 2 g i

1 Copaiba o i i i i T 2 i 9 i 80
i Copaibarana i 1 2 T i SR R 1 2
iCroton P P i i i 6 32
{Cuiarana [ 46 7 16t 41 ¢ 170 89 1 435 i 327 187
; Cumaru [ 40§ 187 4 29 ;135 Ti 0 39 18 ;102
j Cumaté- SR S i P i ‘B 24
; Cupiuba [ 476 ; 1,380 ;1357 611 ¢ 148 ;- 55T-ij-- 6837 309
iEnve ata braba i i T 2 ’ H ii i ‘
{Bav,e branca i g 1 T -1 2 4 i 1 4
{Env. prota i 2 4 1 6 i 12 11 29 ii g 29
{Bnv. X i i i i i 91 .22 g 10 34
Fasira i 1 5 1 24 1 M9 . i 2 6
iPav. arara tuce i 3 i 15 20 86 i 43 178 1i 6 i 43
iFPave barba tim. i 2 4 i A i I 3 g 113 58
iFav, bolacha i 19 62 15 48 21 13 44 38 i 294
{Fav, bolota ; 59 157 4 9 30 23 i 23 8
{Tav, f. fina ! 34 98 ; 55 1 152 ¢ 90 4 378 1 17 1 347
{Fav, mapaxiqui ;| 3 { 24 j 4 i 91 T 20 ij RIS 33
iFave marimari i i 1 i i i il 6 15
jFPave parkia . i 4 1 12 i i i i o :
iFave uing i 22 81 16 i 44 24 i 178 11 33 192
jFreijé i i i i i i i 19 1 97
;{Freijé branco ; 1 2 ; i i 3% 0 T 25 i 81
[Glidia i 3 9 i T i 22 8 31 g T 14
j Gombeira i 2 6 i T T Ti 264 134 47
jGolabinha i i i i P i i Ty 2
{Guabiraba i i i i AR B i 2 >
i Guariuba i 35 149 51 ¢ 282 33 143 14 2y 15
i Imbatba i i i T 4 i ii i

i Imbaubarana i i i i i T3 2 9 11 27
iIngd ' i 9 i 23 C 20 20 j 64 i 42 3 100
i Ingarana i 43 11 4 g 12 16 60 i 12 3 43
i LTtatba i 26 ;7 110 ; 13 51 16 3 84 i 19 19
jJacareuba i i i i i i i 4 g 41
{Janitd i i i 2 47 4 2 6 i1 o
;Jarana i i i i i i ii 5T 1 324
jJatauba i i i i i i ii 3¢ 6
jJatod i i i i i i i 4 13
qdoac mole i T 15 i 6 i 17 4 31 0 9 ii 91 25
{Jutail acu i 12 70 13 100 10 j 117 71 24 ; 265
jJutal miri ; i 1 1 3 13 T0 i 9 i 50
iJutal pororoca i 5 i 14 4 8 15 4 4 12 43 9 18
jJutairana i L 3 i i i ii 5 17
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NOTA ¢

As espécies sulcadas, como Aguariquara,

Pau de remo, nao se mediram nos talhoes 5 e 16,

The Aquariguara, Carapanatdba, Maraximbé
not measurcd in compartments 5 and 16,

Carapanatba, Maraximbé e

e Pau de remo spocies were

1 ¥ ome 1. T.5 . 1.6 T .16 iPlanalto 11 alto!
i e Qe 0 Ve o f Qe Ve 1 Qe 3 Ve i Qe i Ve
i i i i i i i ii [
1Quaruba H 59 1 324 j 118 509 21 4511 7t ¢ 595
i Quarubarana i 38 191 1 22 94 26 ;- 188 i 32 3 314
{ Quaruba rosa i 17 13 11 34 6 i 32 14 i
i Quinarana . i 1 3 4 9 T 241 50 1 95
jRosadinha i 93 ; 191 ¢ - 131 ¢ 305 51 1 52 1 113
; Sapucaia { 34 ;. 160 18 16 38 254 1p 33 219
jSeringa itauba 41 188 ; 4 ¢ 48 ;- i il Tty 5
{Sorva i 31 6 i 6 i o i il 12 58
: Sucupira { 30 7 127 8 27 i 16 54 1 11 4T
; Sucuuba P 2 5 i i i i T 6
| Sumatina i i i i i i i 34 22
; Tatajuba . i i i i 10 7 ¢ 10 ;81
jTatapiririca P 2 4 i i i 2 5 i 2 5
i Tamanqueira i i 1 i i i ii T 2
i Taruna o i 1 1 i i i ii i
i Tauari . 28 ; 150 26 150 36 210 13 59 ; 408
i Taxi i i i L 51 i il i
" branco i 27 85 7. 44 ¢ 109 ; 28 88 i 1 4
i " pitomba io259 1 9331 244 ¢ 7137 300 7 1,279 ;. 53 1 209
i " preto P 22 54 4 91 4 266 58 i 180 11 155 ;1 635
i Tento i 12 44 i 44 8 4 i 14 1y 5 1 37
i Tinteiro i 15 2 i i i i ii i
1 Ucuuba ; 4 i 14 3 27 ¢ .81 307 88 3 36 ; 52
{ Ucuubarana i i i i P i i 21§ 115
i Urucurana - i 2 3 31 i i i il 8 ; 28
jUruazeiro i i i i i i ii 2 1 5
i Urucu da mata i i i i i i ii "oy 21
Ui i 20 ; 6o ;- 58 ¢ 191 ;0 23 83 11 5 3 17
i Uxirana i 54 1 147 ¢ 36 108 ;0 471 119 {3 10 7 26
{ i i i i i ii i
i i : i i i § ii ; {
1 TOTAL - i 3,691 15,747 1 3,416 {14,895 ; 3,161 116,374 113,755 - ;17,504
i i : i . i ii .
i No. de espécies j 103 - ; 103 ;j 103 ;: 40
P E [ = . i i i i i
{ No. por ha, i3 ¢ 188 ¢35 o154 ¢ 33 1170 41 34 ;61
i - L. i i i id i



- 37
APPENDIX VI

SILVICULTURAL INVENTORY

This type of inventory, referred to on p. 24 *, is done to find out
whether silvicultural treatment is necessary. The inventory lines should
be from 100 to 200 m apart depending on the intensity of sampling required
(10~5%). Each line is marked with numbered pegs at 10 w (half-chain)
intervals giving 100 samples to the kilometer or hectare, 5 m poles are
laid out on the ground at right angles to the first two pegs on both sides
of the line co as W &iv. & samgle plot of 10 x 10 mj by moving forward the
two rear poles to the next peg the next sample is marked out.

The most promising tree of a desirable species —~ the "Leading Desirable®
(LD) - is selected and reccrded according to its size ~ see a sample inventory
gsheet below.

5+ is for trees in class 5 or up, il.e., with a girth of 142 cm or
more at breast height.,

4-2 is for trees with girths between 141 and 47 cm.
1 is for trees under 47 cm in girth and over 5 cm diameter.
In addition the following information im recordeds

(1) the number of competing stems (concor. de pés) which eqgual
or exceed the LD in girth,

(2) The crown position (copa) of the LD, using the scale given
on p. 43 — Report.

(3) whether impeded or threatened by any undesirables "U" in the
plot, by climbers (if these have not already been cut — use
the letter "C" if climbers are present), or a combination of
these,

If the LD is below class 5 another is selccted inm the half plot the other
gide of the lire, and the above details again recorded. There are thus two
sub-plots of 10 x 5 m, i.c. 1/200 ha.

If either LD is helow class 2 anothex 1s selected in the other unoccupied
guarter—-plot of 5 x 5 m, i.c, 1/400 ha,

If any LD is Delow class 1, i.0., a sapling (vara) less than 5 om diameter,
as measuredwith a gnuge,the remaining desirables in the guarter—-plot are
gounted up to five and all are recorded in the '"Observations' column by
abbreviations of the local hames.

*  Report
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For interpretation of the inventory see "Table of Effective Stocking"
below for compartments 5 and 16 at the Curud,

Impeded Crowns Those which require attention are the ones which are
being impeded by undesirables or climbers, i.c, with a U or C in the
"Imped." column. Dawkins suggests that if a stand shows more than 75%
freedom no crown tending 1s necessary at the moment.

Competing Stems Usually only those samples in which there are two or
more competing stems are counted and recorded in theConcor. de Pés." .
column. Dawkins suggests that if a stand has more than 25% of’ the stems
with competiticn somc rciuctiocn of the tasal arca is nccossary,

For more details about this fype of inventory, which is usually called
Diagnostic Sampling, see Dawkins (Rof.?2) ppe. 94~101.
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INVENTARTIO DA STLVICULTURA

P,

CURUAXLK

Teitura da Bassolas 270

Datas 26/7/60

Linha: 2-9 A (cont.) -

Feito pors VERA CRUZ

i i Clagse de difmetro i i i i 1

i i : ; i Con= i i i i
Amose; Nome 2% o 4-2. { cors | Com; Immf; Obs. ° ;
i 1 142 e+ 3 T41-47 { menos | de 1§ pa | ped.j (Varas) i

i i circs | cirec. ; 47 em ; Pés i i i

F i 3 f i f T i i

89 i - i i i i i i i '
i I i i i i i i i

90 - i i i i i i i Cupe Para = j
i i i i i i i i i

91 1 - i i i i i i i Cup. 3 para, j
i I i i i i i i B. suce i

92 | Magaws. i 115 i AR T i
i i i i i i i i i

93 i - i i i i i i i Ba sucs i
i i i i i i i i To phibe i

94 - i i i i i i i i
95 ; Taxi pit. i i i 14 i 2 12 1 U i
96 1 Taxi branco i i 105 i i - i 4 1 = 1 Ts pite i
97 iMuiracatiara ; 159 i i - i - i 5 o0 - i i
98 ;" Macars ; o121 e I i
i Itauba i i i 1B i i i i i

9 1 - i i i i i i | Mage To Dite i
i i i i i i i i I

100 | Louro cans i i P 1B 1 2 - i
i Ucuuba i i i 1B ¢ 2 12 1 U t

i i I 1 i i i i Para 2 i

i Cupiuba i i i 4 ;1 2 11 { UD i Be suce i

i i { i i i i i i

Note:s

(2)

The circumferences in cm.are recorded in the
field under the appropriate diameter class,
except class I where the 5 and 10 cm gauge

is useda.

The number of "varas" are those in' an other-

wise unstocked whole or sub—sample.
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TABLE OF EFFECTIVE STOCKING ~ CPT, 5 CURUA

bringing all figures to the standard of 1/100 ha)
&

No. of Plots

B T e i T o R e e e R T T e R L

L S I T e e e T

i
, by i STOCKING
PLOT SIZES i p.ha i
1 1 1 1 i Effec—  Cumula-;
2000 400 200 1 i ha tive tive
Total No. of Plots - S - 500
o o area of sample 5
No, of plots gtocked ]
with trees all 5 142 = 5 = 28,4 28
and wp
+ » lacking 5 358
No. of plots with .
trees Cls 2 — 4 _ 137 + 2 = 68 = 5 = 13,6 42
. » lacking 2 - 4 ‘ 290 .
No, of plots with . . ;
trees Cl., 1A and B 194 = 4 = 48 - 5 = 9.6 52 ;
° ; N z
o o lacking 14 and B ‘ _ 242 i
Saplings counted = 644 —~20 = 32 - 5 = 6.4 58
. . Entirely | | 210 5 = 42
unstocked e

This stand has 42 stems pe. ha of Cl., 2 and up
(28 of Cl. 4 and up).

« o as over 40% stocked with desirables, trees under
Cl. 2 may be ignored for silvicultural treatment.

Impeded growns, Cl. 2 and up ~ 32 out of 279,
i.e. 11.5%, or 88.5% freedom.

.« as over 75% freedom, NO treatment rcquired.

Competing stemg, Cl. 2 and up ~ 21, i.e, T.5%

o » as leéss than 25%, NO treatment required.
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TABLE OF EFFECTIVE STOCKING -- CPT, 16 — CURUA

(bringing all figures to the standarda of 1/100 ha)

No. of Plots

i
by i STOCKING
PLOT SIZES ; p.ha
1 1 1 1 i Effec-  Cumula-

2000 400 200 100 i ha  tive tive
Total No, of Plots 500
s « area of sample 5
No. of Plots stocked R
with tress Cl.5 and 15 —  5=15
up s
+ o lacking 5 425
No. of plots stocked . .
with tress Cl. 2 -~ 4. 87 o 2 43 ’ - 5 :‘806 2306
s o 1&01{11’1% 0102 e 4 382
No. of plots stocked . .
with trees Cl. 14 124  — 4 31 S 5 = 662 29.8
and B : ’
» o lacking 1A and B 351
saplings counted 528 =20 26  + 5 = 5.2 35
« o BEntirely 325 .

unstocked 325 -  5=065

This stand has 23.6 stems p.ha of Cl, 2 and
up (15 of Cl. 5 and up)

. oas less than 40% stocked with desiraples,trees
under Cl.,2 must receive assistance,i.c. liberation

Impeded crowns, Cl. 2 and up. 50 out of 162,
i.6. 31%, or 69% freedom.

&
. oas less than 75% are free some liberation treatment
is required.

Completing stems Cl.2 and up. 81, i.e. 50%

]

. oas more than 25% some refining treatment is required.

St ams = e
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APPENDIX VIT

THE USE OF ARBORICIDES

The advantage of arboricides is that an undesirable tree can be "removed"
without having to cut it down, thereby causing damage in its fall and
encunbering the forest floor with its branches. Poisoned trees die slowly
and thelr branches fall one by one when deads if the stem does fall over
after a year or two,the few dead branches left do little damage.

Girdling can be quite effcctive on some species bubt it takes longer
to do and, except for the large trecs, the others are likely to fall over
in a wind when still alive,

There are varioug chemicals which can be used to kill trees. Arsenic
ig one of themy this is simple to use and effective,but it is poisonous
to humans. The most popular are the butyl esters of 2.4~D and 2.4, 5-Fj
the former is considerably cheaper, but it is less effcctive. 4L mixture
of the two is probably the best. In Uganda, where Dawkins did much of the
early work, a mixture of D to T in the proportion of 2 to 1 in a 3%
solution in heavy diesel oil is used. This hasn been found to be too
weak in the Amazon. The normal technique now is to use a 4% solution of
D to T in the proportion of 1 to 2 (not 2 to 1), and to frill -~ girdle
(qeve) the more rosistant epecics before spraying. Only light diesel oil
is available in the Amazon.

The size of tree is rather important. If only small trees,; up to say
15 em in diameter, are boing treated, a 3% solution will suffice to give
a kill of about TO-80% after a year or so. If only large trees, say over
A5 cms diameter, are being treated, a 5% solution should be used and the
kill will take a 1little longecr.

The standard sprayer is the Vormorel '"Florex'™ which is sold in England
as the "Cooper Pegler No.5 Handsprayer" with a C.P. low-volume nozzles it has
a built-in fine filter. Other sprayers can be used bubt they should be of
the hand type with a capacity of 2 to 3 litres. Larger sprayers which have
to be carried on the bhack are somewhat oumberosome when making one's way
through the undergrowih.

It is important to keep everything as clean as possible, A filter
cloth must always be used when refilling the sprayer, and the gauge filter
in the nozzle must be cleaned at the end of each day's work. It is also
important to keep checking on the various screws and.screw pins, as these
tend to work lose and can be easily lost. It is advisable to have a few
spare sprayers, say a 25 to 33% reserve, so that no time may be lost in
the field if a fault dovelops. Some spare washers are also an essential,
and spare complete nozzle units are advisables

One officer selecting the trees to be poisoned can keep 3 to 4 spraymen
busys there should be one or two cxtra men with small axes for frill '
girdling and one or more carrying cans of the solution and provided with
a funnel and Filter cloth.
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The frill, on the resistant species, is made by cutting into the
bark at an angle of about 30 degrees from the vertical and slightly
opening the cut all the way round. :

The pressure in the sprayer should be as low ag possible, but enough
to give a liquid fan impinging on the tree ahout half a meter away. A mist
cloud must be avoided - it 1s very wasteful.

A éompletely overlapping belt of at least 20 om depth must be sprayed
right round the tree., The wetting is adequate when the liquid begins to
run, It 1l wasteful to use morc.

Spraying should not be done when the bark is wet unless every stem is
to be frilled ( and this takes extra time). With frills, however, a little
less spray may be usged.

With large old trees, the rough loose scales of bark should be scraped
off before spraying.

Heavily fluted trees such as Carapanatiba, Pau de remo, Maraximbd,
Quinarana and fAquariquara are all very resistant, except when very small
(up to 10 cm), and should not be sprayed - it is just a waste of time,
though occasionally one will dic.,

Trees with a latex, resin or gun tend to he more rosistant and should
be Ffrilled all the way round first. ‘ '

A controlled cxperiment with numbered trees and threce different
concentrations was laid down in September, 1958. The concentrations were:

(1) 4% 2.4, 5-T plus some 2 : 1 of Dl (about 5% in all)
(2) 3% 2.4, 5-T
(3) 4% of 12 206D T

A1l three were applied in separate plots to, (a) the dominants and
(b) the understorey trees, After 20 months the results weres

Percentage DEAD

et Bk Gt B ey, Grew

gggﬁ;ﬁ : (a) - Dominants ; 2 (b) TUnderstorey §
Mm@y 3y g ) @ (3 g

- 5 : ; t- 3 i i

3 P 32 i - i 1 P 51 L 16

T i 44 i T ' 5 i 69 i 46 44
13 i 59 i 25 1 36 P 86 3 A
20 i 61 | 26 i 36 i 88 i 15 i 81 i

i i i P i i i
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Percentape ALIVE

i ' i (a) * Dominants il (b) Understorey i
i Noo. of - i i
i months (1) poo@ 0 3 M @y 3
i i ; ; i i e g i
i 3 i 56 9 i 91 P 41 57 73
i T i 44 79 1 718 P 22 43 44
i 13 i 28 40 36 P 12 13 19
i <20 i 34% 30 7 40% g T i LR g
i i i i i i i i

The difference between the"dead" and "alive" figures are for the trees
classed as "dying',

* The alight increfses herc are for "dying" trees which have recovered,
anyway,to some extent,

Note: NO frill-girdling was done here.

In January 1959, a girdling experiment was laid down for comparison; a
ring about 5 cm deep was culbt into 70 dominant trees of 29 different. speciecs,
including one or two of the main desirables. Some desirables were also
poisoned in tho September 1959 treatments. The reason for also treating
some desirables is that it may be found that logs from such trees killed
2 or 3 ahead of felling may float — as is the case with teak in Burma.

Results from glrdling were:s

é No.of months ; % Dead ; % Alive ;
i i i i
i 3 i - i o1 i
i 9 i 31 i 43 i
i T i 47 i 24 .
i i i i

"

In “4he spraying experiment 93 dominants and 243 understorey trees were
treated,

Labour costs were:

i Man~days i Spraying s Girdling ?
i j i A i
i i ' i ' i
i per hectare i 1.17 i 0,83 i
i i ' i ’ i
i per 100 trees i 0.35 i 1.2 i
i i i i




There is no point in giving the cost of the arboricides used,as this
varies according to the exchange rate for cruzeiros. The price of diesel
0il has varied too since the work was started. Consumption of diesel oil
over several experiments, including the above, averaged about 15 litres
per 100 trees.

Arboricides in mid-1960 in Belém, ex Sac Paulo by air, costs

2y 4y 5~T Drum of 5 gallcns Cr$11,500
Crate of 6 tins of 1 gallon

7 egach " 14,200

2,4~D Drum of 5 gallons "t 5,300
Crate of 6 tins of 1 gallon

each 6,900

A1l the above work was done without any frill-girdiing before spraying.

In June and July, 1959 some morc poisoning was done at C,B.h. and the
Curud to open the canopy further in parts of some plols where there were
still denser patches. The resistant species, which were well known by then,
were frilled before spraying. Results 11 months later weres

20 Dead Zo Aldve

CoBohts (17 trecs) 65 18
Curud C (54 trees) 43 39

Accurate costs cannot be given for this work as some of the trees still
alive from previous treatments were réitreated at the same time.

In November, 1959 some 1353 undesirable trees in the understorey in the
denser unexploited patches of cpt. 6A (the area exploited garly in 1958)
were’ poisoned to open the canopy to encourage regenecration (opcratlon (3)
on Do 35%).The resistant species were frilled first.

This work cost 0.85 man days per hectarc and 10 litres of diesel were
‘used per 100 trees. The patches treated covercd probably less than half of
the whole area. This was a normal post-exploitation operation so the
treated trees were not numbered and marked for conbtrol purposes.

The lists below show the more resistant trees. It must be remembered
however that the smaller the tree the less resistant it usuvally is., Bark
thickness may not matter; one of the thinest barked tress -~ Mirauba -
ig fairly resistant. -

* Report
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Very Resistant

spraying Frill and Spray Girdling
(only 11 months)

Axixg Amapd Cuiarana

Balantinha Cuiarana Cumaru

Breu sucuruba Enviras Joao mole

Cularana Glicia Pau branco

Cupiuba Joao mole Piquid

Maparajuba Sapucaia

Mututi

Parinari

Ui

Pairly Resistant

Spraying Frill and Spray Girdling
(only 11 monthe)

Abiuranag Abiuranas Cupiuba
Amapd Rogadinha MiratGba
Angelim pedra Taxils Pau jacaré
Breus

Enviras

most Paveiras

Muirapizuna

Miratdbha

Rogadinha

Quaruba

Uxirana

Foliage sprays

2.4~D, being less expensive, can alsc be used to kill young growth by
gpraying directly on the leaves. In this respect it is useful for cleaning
along enrichment 1lines, but great care must be taken not to spray the
enrichment plants. The work should bhe done when there is no wind. It
could also be used to keep open planting lines cut through young secondary
growth (p. 53 - Report).
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APPENDIX VITT

ESTABLISHMENT INDICES AND PERIODIC ANNUAL INCREMENTS

~ Tabela de sobreviventes ¢ crescimento -

Explanation of terms used in the following table of resulis,

Note: In the first column of the tables 'Localidade’ vernacular
names (See ippendix XIII) are used for the local specles,
and botanicel neames for the exotics.

Localidade:

PP Porto Platon (ou Campe Verde) em Amapd.
Floresta virgem alta em solo argiloso derivado da rocha matriz,

Porto Platon (or Campo Verde)in fmapd.
Virgin forest on clay soil derived from the basement complex.

Faz. 0 canteiro no Eguador, Fazendinha; perto de Macapd, originalmente
arado em faixas, Campos em argila lateritica pobre (tercidrio).

The plot on the Bquator, Pazendinbaj near Macapd; originally ploughod
in strips. Compos on degraded lateritic clay (t@rtiary).

Paz,(N.C,) Uma drea adjacente gque nao foi cultivada,
An adjoining area walch was not cultivated,
Faz,Nur Uma drca de capoeira perto do Viveiro, no Equador (argila tercidria)

An area of young sccondary forest by the Nursery on the Eguator
(tert. clay)e

Sante Centro de Treinamento da Fi0, perto de Santarém. Vegetagao secun—
ddria em solo arenoso pobre (quaternéric)¢

FAC Sawmill Training Centro, near Santarém. Secondary bush on
poor sandy soil (quaternary).

I, Linhas de enrviquecimento.
Enrichment lincs.
R Ano de plantic ao ar livre; Adrea desmatada e gqueimada,

Year of planting in openi area cleared and burnv.



CBA

Knd

Km5

AR

w 50 -
Floresta alta (parte secunddria) perto a Bstacao agricola, uns
12 kms ao sul de Santarém. FPlanalto, argila terciaria.

High forest (part s@condary) near the Agricultural Station some
12 km south Santarém. Planalto, tertiary clay.

Explorado, linhas de cnriguecimento grandemente abertas.
Linhas de enrvriquecimento, copa grandemente aberta,

Linhas de enriquecimento, copa levemente aberta.

Bxploited, heavily opened cnrichment lines.

Enrichment lines, canopy heavily openeds

Enrichment lines, canopy lightly opencd.

Centro de FAO na margem direita de Rio Curuvd Una, uns 105 kms
de Santarém por’ rio. TODOS os canteiros aqui estavan sob
Tloresta virgem.

PAO Centre on right bank of Rio Curui Una some 10% km by river
Santarém. ALL plots here were under virgin forest,

Canteiro & margem da cstrada — solo arenoso pobre.

Roadside plot =~ poor sandy soil,

Canteiro & margem da estrada - melhor solo arenoso na base de
planalto.

Roadside plot — better sandy soil at base of planalto,

Canteiros perto da serraria, no planalto (argila tercidria) -
derrubados e queimados.

Plots by sawmill on the Planalto (tertiary clay) — clear-felled
and burnt,.

Canteiro‘au sul de A - Enriquecimento.
Plot south of A — Enrichment.

Talhao 4, Planalto — Enriquecimento. (.P)~Linka plantada,
Canteiro no Flanco ~ s0lo arenoso (quaternério) derrubado e
gueimado.

Plot on Flanco ~ sandy soil (quaternary) - clear—felled and burnte
Canteiro no Flanco, ac lado de M - Enriquecimento,

Plot on Flanco beside M — Bnrichment.
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Tipo da nuda

RN

Sem fol,

Tocos

Caiza

Vaso

Raizes nuas; normalmente pequenocs transplantes de viveiro.
Naked rooted; normally small nursery transplants,

Mudas sem folhas — transplantes maiores do viveiro dos quais as
folhas, exceto as mais novas, foram removidas. As raizes mails
compridas saoc podadas,

Striplings = larger nursery transplants from which the leaves,
except the' youngest ones, have .been removed; the longer roots

are pruned,

Tocos ~ transplantes maiores do viveiro con o8 brotos cortados
c8rca de 5 cm acima do coleto., As raizes mals compridas podadas.

Stumps ~ larger nursery transplants with the stems cut off about
5 cm above the root collars the longer roots are pruned.

Batogue de mudas com Torrao, provinda de caixas.
Ball-planted stock from boxes.
Estogue de mudas de vasos feitos de ferro galvanizado.

Ball-planted stock from pots made from sheets of galvaniged iron.

Torr,Paul. Torrao paulista - transplantes cultivados em vasos de terra

hexagonals,

»

Torrao paulista - transplants raised in hexagonal earth pois.

Sem.em linhas Semeadura directa em linhas.

Direct sowling in lines.

Sem.em covas Semeadura dirccta em covas. -

Col.b6

Direct sowing at stake.:

Quantidade total usada Este &, o total das colunas 2 o 5, esta
constando do wmfmeto de plantas usadas no replantio.

Thig is the total of columns 2 and 5, the latter being the number
of plants used for beating upe.



Cols 7

COla 9

Col,10

- 52

Indice sobreviventes Bste € a percentagem do total de planta§*”
usadas gque ainda estio vivas na idade mostrada na coluna 8, Este
indice d4 uma idéia melhor que a percentagem de plantas vivas
(col. 4) das espécies fdceis de se estabelecerem. Quanto mais
perto o indice estiver de 100 mais fécil & egtabekgcerwse o tipo
de planta usada nas condigoes do canteiro em guestaoe.

This is the percentage of the total number of plants used which
are still alive at the age shown in column 8., This index gives

a much better idea than the percentage of plants alive‘(col.4)

of the ease, or othcrwise, of establishing the species., The
closer the index is to 100 the easier it is establish the type of
plant used in the conditions of the plot in question.

Altura média (dms) Esta é a altura média de 20% das drvores mais

altas no canteiro ou linha de enriquecimento, em decimetros,
A menos que haja apenas muito poucas planta® num canteiro, as
drvores na fileira exterior nao sao medidasg,

This is the mean height in decimetres of the tallest 20% of the
trees in the plot or onrichment line. Unless there are only very
few plants in a plot, trees in the outside row are not measured.

Rendimento periddico anual & o incremento periddico anual,

calculado deduzindo-se a altura’ original (col.?) da média da
altura, dividindo-se pela idade.

This is the Periodic anual increment, calculated by deducting
the original height (col.?) from the mean height and dividing
by the age.

Significa que P20s, ou fosforita ou triplo super fosfato, foi
adicionado av buraco antes do plantio - mais ou menos metade de
uma colher de sobremesa por buraco. O P205 fol adicionado de
novo no replantios

Means that PoOs, either rock phosphate —(fos)- or triple super
phosphate - TSP ~ was added to the hole before planting - about
half a desbsert spoonful per hole. P205 was again added on
beating upe. ‘
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APPENDIX IX

SILVICULTURAL NOTES ON THE PRINCIPAL TERRA-FIRME SPECIES

These Notes summarise, by species, the information which has been
collected to date on some 44 of the more important desirables which occur
on the terra~firme soils. Unless otherwise stated the information was
collected on the Curud,

There are several gaps. It is hoped that these will be filled in in
the course of the next few years. The collection of this information is
really part of the duties of the Silvicultural section of I.N.P.A, in
Manaus.

Explanatory Notes

This is only approximate
Size of Seed '

Very small under 1 mm e.ge Cupiuba, Tatajuba

Small 145 1mm Cedro, Morotots (fris)

Medium He20 min Marupd, Paraparéd, Magaranduba
Large 2050 mm Ucuuba, Castanheira, Anani
Very large over 50 mm - Andiroba, Piquid, Acapu

Rate of Growth

For natural regeneration (NR) three figures or ranges are given, viz.
"R, 10-6, 5, 2", The first is average growth (in dm) in the open or under a
well opened canopy (100~75% open); the second is under a partly opened
canopy (50~25%)g the third is under closed canopy.

The figures represent the average annual growth in decimeters and must
be taken as an indication wather than an exact figurey several are based
on only a few obscrvationse.

s g i e e e N, . S . .
For artificial rGgGﬂ@LaLLOﬁ(AR/ tvo figurcs or ranges arce given, Vize.
AR, 13=10,4-3", ‘he first is for growth (in dm) in the open, and the

second for that in cenrichmoent linecs.

Where there is none, or no reliable information, & 7 is used between
the commas.

Tvpes of bark

Thig is for mature treess younger trees are often less scaly or less
fissured.

Colour of blaze

This is for a fresh blaze. When two colours arc given, the second is
for the inner bark by the cambium.
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SILVICULTURAL CHARACTERISTICS

Local Name — ACAPU

Botanical Name - Vouacapoua americana Ducke
Family - Papiliounacecac

Dates of Flowering and Fruiting ~ Fleg. Jen—Feb. '56 Curud — Pri. June

195¢ Curud

Type of Fruit - Logume, single sceded
Type of Sscd - Very large, oval
No, por 100 gr - About 5-8

Viability . o Short

Froquency ot Sodd yoars ‘wf Possibly annual

Gormiﬁativo capacity - Good whon fresh

Timo to gorminatci - 9--10 daye

Conditions for, and type of, germimations Hypegeals ghade

Protreatment of Sced (if nccossary Ho

Type of roct »F scedling -~  Tar

Rate of growth - Slow — AR WIL, 4-nil

Habitat e Undes roy on Planaltos wicoely distributed
Shade toleorance - Dolerant, probably very

Time ot leat - Fall

Natural Rogoncration ~ reguirononts 3Shadce

Artificinal Regoweration — bost type of plant -~ 7 Stripling; not tricd as
stumps. Doos “ot to well in the open (I.A.N.g
- Castorhal ;Curud B). Suitable for eonrichments
,

should be LOd with side shade, Fruit falls

at wrong time for dircct BOWing.
Type of hark s Smecoth hor, lines
Type of timbex - o - Haxd, dark brown
Colour cf Dblaze - Light browng hollows in stem

Obsorvations - Hot Tound singly — scod not widely dispersed.
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SILVICULTURAL CHARACTERISTICS

Local Name - ' AQUANOC, MOGNO
Botanical Name - Swictonia macrophylla (L.) Jacqe.
Family = Meliaceae v
Dates of Flowering and Fruiting — Frts. June-July (Tocantins)
Type of TFruit - Capsule
Type of Seed S Medivm, winged
No. per 100 gr “m 15Q~200
Viability - Fairly‘shortg remained good after 4 months

in refrigerator in vegetable compartment

Frequency of Seed ycars ~ Probably annual
Germinative capacity - High when fresh
Time to germinate - 16, 20-30 days

Conditions for, and type of, germination — Hypogeal; not too wet

Pretreatment of Seed (ifbnecossary) - Yo

Type of root of seedling - Taps a few fibrous branches

Rate of growth - Fast, in opcng very slqw in forest —~ AR 16-14,
1-nil ‘

Habitat - Semi-deciduous forest (Babasu‘palm); not a true

rain forest specicesi appcars to prefer less acid
soils (pH6-T)
Shade tolerance - Not very

Time of leaf fall - End of dry scasong deciduous for some wecks
Artificial Regeneration — best type of plant: Stumps or striplings; probably

best established with a nurse tree because of
ghoot borer attackss not suitable for poor soils

Type of bark - Scaly
Type of Timber - Softsy floats
Observations - it Joao Caelho (ServnFlor.) appearcd to recover

quickly from borer and to send up a single new
shoot (not branching as Cedro and Andiroba did
at Fordldndia). Not heavily attacked at Curud
in first year (19%).
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SILVICULTURAL CHLRACTERISTICS

Local Name - (MAPE (doce)
Botanical Hamec - Brosmium paraense Hub,
Family - Moraceae
Dates of Flowering and Fruiting -~ Pink fls, Carud Sept. '58
Type of Fruit - Berry, about 5 cm
Type of Seed - Medium, flat

I

Frequency of Seed years

Germinative capacity -

Rate of growth -
Habitat -
Shade tolerance -
Type of bark -
Type of Timber -

Colour of blaze (and latex) -

Observations -

7  annual

Wil =~  Curua

Probably fairly slow

Terra firmes a dominant or emcrgent

Tolerant

Roughishs lenticcls
Soft

Light brn., much latex (? sweet)

There are at least two main species, Amapa
doce and lmapa amargo depending on whether
the latex is sweet or bittery; the latter
is probably Parahacornia amapd (Apocyn.)
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STLVICULTURAL CHARACTERISTICS

Local Name - AN AN I

Botanical Name - Symphonia globulifera L. or Moronobea coccinca
FPamily - Guttiferac

Dates of Flowering and Fruiting - Frits. April-May '57 Macapd

Type of fruit - 7  Capsule

Type of Beed - HMedium roundish

Viability - Fair 1f secd dricd

Germinative capacity Good (fresh)

Time to germinate 1 ~- 2 weeksy 5 months when seed dried and kept

2 months.

Conditions for, and typo of germination - Hypogeal.likes plonty of
molsture.

Pretreatment of Sced (if necessary) - Nogvfor imnediate sowings
Advigable to wash clean and
dry for kecping.

Rate of growth - Slow
NR 7,3,7 AR 3,7
Habitat - Primarily swamps, igapd but docs occur on torra

firme on planaltos gets up into the uppersitorey,.

Shade tolerance - Tolerant

Typo of bark - Tisgures, thin and shallow. Type of Timber -
Medium heavy

Colour of blagze - Lt.brng yellow sticky latex

(and latox)

Observations - Charactoriscd by stilroots, rather like Rhizophora

mnangrove
The varzea species is probably Symphonia and that

on the terra firme is probably Moronobea. There
may be a third species.
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SILVICULTURAL CHARLCTERISTICS

Local Name -
Botanical MName -

Pamily -
Type of fruit -
Type of seed -
Viability -

frequency of secd years
Germinative capacity
Time to germinaste -
Conditions fér and. type
Protreoatment of sced

Type of root of sesadling

AN DI RODBA

Caraps guisnenzia aubl.

4-loculesy fri.oize of tennis ballss

Very large No.perlOO grs. v. few.
Poor
Annual

Good when frosh, goes off quickly (2 1 month )

5 — 17 days

of germination - Hypogeal

No

Fibrous

Rate of growth -~ Fast in open, fair in shade
AR 12, 5-4
Habitat - Swamps, varzea and igapd, but also found on
terra firme, usually somewhat concentrated.
Shade tolerance - Fairly tolerant
Natural Regeneration — reguirements Probably shade

Artificial Regeneration - bost type of plant -~  Direct sowing a8 soon as

Type of bark -
Colour of bhlaze -
Obsorvations -

e

secd fallgs, coverwells striplings, transplanting
unnecessary in nursewny. Attackod hoavily by
shoot borer in opon -~ Fordléndie.

Scalyy long irregular Tvpe of Timber -~
Medium—softs floats

Red-pink

Not wsuch o good timber asg Mahogony or Codro,
but well worth oncouraging as it appcars a
1ittlc more tolecrant of shade and easy to
establish.
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SILVICULTUR&L CHARACTERISTICS

Local Wame ANGELIM DA MATA
Botanical Name - Hymenolobium exceleum Ducke
Pamily - Papilionaccac
Dates of flowering and fruiting - Beed fell Gurud '58
Type of fruit - Legume 1-zccdeds Fruilt-slightly winged

Type of secd -
F'requency of gced years

Germinative capacity

Time to germinate -

Pretreatmont of seed -

Type of root of secedling

Rate of growth -
Habitat -
Shade tolerance -

Medium, flat

ot eannual

Fairly good

12 days

No

Fibrous (not mach )y tap root develops after
few months; somctimes had nodules (5%10 mm)
NR 15,7,2. AR 15-12, 13-5

Fairly fast in opensg very slow where canopy
not open

Planalto and Flanco; an cemergents rare

Feirly tolerant, but stands full light

Natural regeneration reguirements - Shadenot essentialy appears along

Artificial Regeneration

Type of bpark -
Colour of blaze -
Observations -

road sides: abundant in forest
under seed treesy appears in ex-—
ploited arcas.

— beagt type of plant. Naked rooted or omall
striplingss not tried ag stumps.
Probably suitable for enrichment if
lincs well opcned.

Scaly, rough (lenticels) Type of Timber -
Hards not fully
tested but said to

Brown to pink brng be better than
little dk red gum. Angelim pedra.

A gpecies of some silvicultural promisey nat-—
ural seccedlings transplant falrly well in the
nurscry and thesc take well later in the field
in the open or in enrichment lines. There is
another species, H. petracum which is very
rare at the Curud there may be o third.
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SILVICULTURAL CHARACTERISTICS

Local Name -
Botanical Name -

Family -

LNGELIM PEDRA

Dinigzia oxcelsa Ducke

Minossaceac

Dates of flowering and frulting - Trto. Bpr-May, Curus 'H9
Type of fruit - Logume -~ fow sccde

Type of seed -
Frequency of seed ycars

Germinative capacity

Medium, flat No.per 100 grs. 7 200
Probably annual

Fairly good

Time to germinate - 8 days
Conditions for and type of germination ~  Bpigcal; light
Pretreatment - No

Type of root of secdling

Rate of growth -
Habitat -
Shade tolerance -

!

Time of lecaf Ffall

Natural Regeneration roquircments ~

Artificial Regneration

Type of bark -
Colour of bhlaze -
Observations -

Tap, few fibrous branches

Not vory fast
HR 3, 1.5, 1.2 AR 4-1.5, 2

Terra firme on planalto or whore some clay
mized with sand on flanco. One of the principal
emergents.

Hot toleront

Middle of rainy soason

Lights appears on sides of roads
wheore soil disgturbed and in
cxploited arcas.

best type of plant. nly small striplings tried

Small natvural cccdlings trancplant feirly well
in the nursery.

Scaly, large (15-20 cms) Type of timber; Hards
light brown with some
Mottled, brown to pink dark boarder patchces.
brown.

One of the largest of the planalto trecs with a
spreading crown and not very straight stem.
Large and overmature trces can usually be burnt
down near the ond of thoe dry sensgong the stem

may burn for a wonth ond the roots for two months.
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SILVICULTURAL CHARACTERISTICS

Local Name - ANCGELTM RAJADO

Botanical Name - Pithecolobium racemosum Ducke
Family - iimosaccae

Dates of Flowering and Fruiting —  Fls, Aug. '58 C,B.A.

Type of Fruit o Legume

Type of Sced - Small

Pretreatment of Seed (if necessary) o
Rate of growth - Slow

Habitat - An understorey tree at the Curud, not
reaching timber size

Shade tolerant - Tolerant

Artificisl Regeneration - best type of plant: Only tricd as small
striplingsy took wcll

Type of Timber - Heavys varigated

Observations - The plants put out in the Curud trial
plot were transplants from self-sown
seedlings from a shade tree in the
NUrsSeTrya.
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STLVICULTURAL CHARACTERISTICS

Local Name - ARARACANGA

Botanical Name - Aspidosperma alba (Vabl) R, Ben,
Panily - Apocynaccae

Dates of Flowéring and'Ffuiting - PFrt., Nove '59 Curud

Type of Fruit - Folliole “

Type of Seed - Medium, flat, winged

Time to germinate

Pretreatment of Seed

Rate of gruwth -
Habitat -
Shade tolerance -

No., of sceed per 100 grs 7 10-15 sceds

26 days

(if necessary) o
Probably slow

Uncommon on the Planaltoj in the upperstorey

7 fairly

Natural Regeneration - reguirements: 7 lights some scedling have appeared

on thce roadside where there are a couple of
secd trees.

Artificial Regeneration — best type of plant: Not yet tried

Type of bark e

Colour of blarze —

Observations -

Few scales

Pink~brn; brittle; latex not obvious

Bark turns pink after abrasions.
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SILVICULTURAL CHARACTERISTICS

Locd Name -
Botanical Name -

Family -~
Habitat o
Shade tolerance -

Artificial Regencration ~ best

Type of Timber -

Observations -

AROBIRA  (or MUIRACLTTARA)
Agtronium lecointel Ducke, L. cof ulel Matt,

Anacardiaccae

One of the tallest, hut small crowned, trees
on the Planalto. Uncommon.

type of plants: seed nd% yet colleccted,
Fairly heavys generally varigated

The log is susceptible to cerambycid attack,
gspecilally on the lower side when not barked.
Probably has the tallest clean bole of any
treec in the planalto forest.



STLVICULTURAL CHARACTERISTICS

Local Name - BREU -~ BRANCO, IMANGA AND PRETO

Botanical Name - Protium -~ about 6 species
Family =~ Burseraceae

Dates of Flowering and Frulting - 3, branco fils. Oct. Curud

Type of Fruit - Follicle

Type of Sced - Medivmy roundish

Frequency of Seed>years - Probably scattercd

Germinative capacity - Probably good

Conditions for, and type of, germinations Shade

Pretreatment of Sced (if nccessary): No
Rate of growth - Slow, in thce forest

Habitat e One of the commoncst groups in the understorey
of the Planalto.

Shade tolerance - Very

Natural Regeneration - requirement: Shade; occurs in gregarious patches.

Artificial Regeneration ~ best type of plant: Not tried

1]

Type of bark - Roughs sm. scales on B, manga

Type of Timber - Not good. Strong regin smell
Obscrvations - Probably the most important group of weed

trees owing their dense crowng and abundant
regencration. Some Brou preto have been

determined as Tetragastris or Trattinickiay
probably the leaves came from another trec.
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STLVICULTURAL CHARACTERISTICS

Local Name - BREU SUCURUBA

Botanical Name - Tetragastis altissima CﬂubL) Suart. or
Trattiniekia burserifolia Mart.

Family =~ Burseraceae
Frequency of Seed years . - Occasional
Germinative capacity — Evidently good

Condition for, and type of, germinations  Light

Pretreatment of Seed (if necessary)s No

Type of root of seedling - Tap root

Rate of growth - Fast — NR 10~6, 6-5,2

Habitat - Occasional on the Curud planalto; a fairly
large tree in the upperstorey

Shade tolerance - Probable only fairly

Natural Regeneration ~ requirementss Light

Artificial Regeneration — best type of plant: Probably stumps; large
natural seccdlings (O.Bmfm) transplanted
fairly well in the nursery as stumps in

Lpr. 160
Type of bark - Rough
Obsexvations - Came in quite abundantly in the open natural

regeneration plots carly in 1960 and in the
more open cexploited arca, Curud.
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SILVICULTURAL CHARACTERISTICS

Local Name - CAJULGU
Botanical Name - Anacardiun giganteum Hanc and Engl,
Family - Anacardiaccae

Dates of Flowering and Fruiting -~ Fl, buds dpr. 593 Frts., Sept.'5T
Apr, *59, Sept. 160

Type of Fruit - Fleshy receptacle (ediblc) with seed (nut)
outside

Type of Seed - Large, curﬁed and ‘btapered

Frequency of Sced years o Irregular - 7 3 years

Time to germinate - 6 days

Pretreatment of Secd (if necessary)s No

Type of root of secedling = Tap

Rate of growth - Medium -~ AR 4, ?

Habitat - Uncommon, co-—dominant; nice clean straight
bole

Shade tolerance - . Tolerant

Natural Regeneration —~ rcquirements: Abundant under seced +trecs

Artificial Regencration — best type of plants Striplings did not take
well in 19603 +try as stumps

Type of bark - Smooth

Type of Timber — Soft, woollys floats
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SILVICULTURAL CHARACTERISTICS

Local Name - CASTANHEIRA
Botanical Name - Bertholletia excelsa HREK
Family — = ' Lecythidaceae

Dates of Flowering and Fruiting -~ TFls. Jan-Teb, Curud - Frts. fall a
year later C

Type of Fruit - Hard sheli9 size of croguet balls does not
open normally

Type of Seed o Large ~ "Brazil nut"

Viability - Fairly good

Precquency of Sced years - Generally annuvallyy none 1960 on Curud
Germinative capacity e Fair

Time to germinate - Lges (months)

Pretreatment of Seed (if nocossary)s Possgibly some stratification
Type of root of seedling = Tap

Rate of growth - Slow to. fairly slow -~ AR 4,7

Habitat “ - The finest and one of the largest of the
emergents on the planaltoy very straight
stem, Fairly common

Shade tolerance - Not wvory

Natural Regeneration ~ reguirementss Some animal to open the fruit, but
not to cat all the secedsy necds light

Artificial Regeneration - best type of plant: Only small striplings tried,.
Grows well in the open at I.A.W, Belém

Typc of bark - Fissured deep fibrous

Type of Timber - ‘ Not toc hard; somctimes hag irregular zone
of black'gum"

Colour of claze e Lts brown.

Obvservations - Although the timber is guite nice for floors,
tables, ctc.sthe law does not allow the tree to -
be felled because of its value as a nut producer.
It is therefore really an agricultural crop and,
as it is being grown and studied at the LeL.Ne,
Beldém little attention has been devoted to
raising it on the Curud.
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STLVICULTURLAL CHARACTERISTICS

Local Name -~ CEDRO
Botanical Name - Coedrela odcrata L.
FPamily = Meliaccne

Dates of Flowering and Fruiting -  Fls. prdbably about March—ipr.
Frug, open and/or fall about Cot.-Nov.

Type of Frult - Capsule

Type of Sced - Small , winged

No. per 100 gr, - 250~3C0

Viability- - Wot very long (7 onc month )

Frequency of Seed ycars e Jrrogular 7 2-3 ycears and not zll same year
Germinative capacity ~ Falrly good

Time to germinate -~ 320 days

Condition for, and type of, germinaztion: Hypogeal
Pretreatment of Sced (if necessary) - o

Type of root of scedling -  Fibrous

Rate of growth - Fairly fast in open —~ MR 7 5.4,0,4 AR 8-7,4-3

Habitat - A overy rare tree of the upperstorey on the
Planalto

Shade tolesrance - Wot

Time of leaf fall - July-iuge, generally leafless t4ll ahout Fob;

Natural Regensration ~ requirecments: Light, frecdom from competition

Artificial Regencration ~ best type of plant: Small naked rooted (15 cm)
or large stumps (1,52 cm)j not good for
enrichment unless line very openj probably
will do best with & shade trece because of
shoot borer attbtock

Type of barks Fissues deep; red-brn. Type of Timber: Fairly smofts floats

Colour of blaze - Red, white streaks

Observations - Amost the only tree exploited from higher up
the Curud. TIn view of its high valuc and compa-
rative sase to plant out, experimental work with
this species should have top priority, especially
on planting with shade trces
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SILVICULTURAL CHARACTERISTICS

Local Name - CUTARANA

Botanical NWame - Terminalia amazonica (Gmel) Exell and
T. tanibouco Smith

Family = Combrotaceae
Dates of Flowering and Fruiting - Frts; June '59 Curud
Type of FEruit - Drupe
Type of Seed - Frt, sowns medium
No, per 100 gr - 100 (dry frts.)
Freguency of Secd years - Sporadic
Germinative capacity ~  Fairly good
Time to germinate ~ 4 % months

Conditions for, and type of, germinations Epigeals wet -clecan soil
Pretreatment of Seed (if necessary) — No

Type of root of secdling ~  Fibrous

Rate of growth - Slow - AR 3-1,5, °
Hobitat m in occasional tree in the'ﬁpperstor@y, Planalto
Shade tolerance — = Not wvery

Natural Regencration = regquiremcntss Light: oppearcd where water stood in
pools on logging track

Artificial Regeneration — best typc of plants Only small naked rooted stock

tried
Type of bark - Roughishs fibrous
Type of Timberw - Fairxly heavy, yellow or green—brown
Observation - ’ There arc two species at the Curuﬁ, one with

very small leaves.
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STLVICULTURAL CHARACTERISTICS

Local Name - CUMARU

Botanical Name - Coumarouna odorata Aubl,
FPamily - Papilionaceae
Dates of Flowering and Fruiting -~ Iris, Doo; t58 and June '59 Curud
Type of Pruit - Fleshy drupe, l-seeded
Type of Seed - Medium, elongated
Frequency of Seed years —~  Probably most yoars
Germinative capacity —  High
Time to germinate - 11 days

Pretreatment of Seecd (if necessary) - No
Type of root of seedling = Tap, with fibrous laterals
Rate of growth - Moderately fast, in open = AR 10, 4-2

Habitat - A large tree with a short bole, both on the
planalto and flanco

Shade tolerance - Fairly tolerant
Natural Regeneration =~ regquiremcnts: Some lights; suckers if roots injured

Artificial Regoeneration — best type of plant: Probably small striplingsor
large stumps :

Type of bark - Bmooths very few scales

Type of Timber - Very hard

Colour of blaze o Orange cream and dark brﬁf-speokled; some red
Sape.

Observations - It is cultivated as an agricultural crop at

I.A.N.,, Belém for the sceds ("tonka bean')

for oils also, as the timber is so haxd,

little attention has been given to this species
on the Curud.
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Local Name -
Botanical Name -

FPamily -

CUPIUBA
Goupia glabra Aubl,

Celastraceane

Dates of Flowering and Fruiting - Fls.buds Apz. Curvd, May Porto Platon

Type of Fruit -
Type of Seed -
Viability -

Freguency of Seed years

-1

Germinative capacity

I

Time to germinate -~

Fris. fLug. '59, Nov.-Dec, '59 Curud
Small black berry (3 mm)

Very small

Good after 5 months

Probably annual

Fairly good

1 — 1% months when freshs 2% — 3 months
after 5 months

Conditions for, and type of, germination — Epigeal; light clean soil

Pretreatment of Seed (if necessary) — No

Type of root of seedling -

Rate of growth -
Habitat » .
Shade tolerance —

Fibrous, few

Pagty NR,10-7,4,2 - AR,21-19, Not suitable
for enrichment

An upperstorey tree on both the Planalto
and Flanco

Not tolerant

Natural Regeneration — reguiremenis:s Lightssced should be able to reach

Artificial Regeneration — best

Type of barks Scaly
Colour of blaze -

Observations -

the mineral soil. Will come up after a

light burn

type of plants Stumps are likely to do better
than striplingss small naked rooted plants
will take but only if conditions remain good
after planting.

Type of Timbers fairly heavy

Brn. speckled

Sapwood attacked by ambrosia beetles. A species
with great possibilitiesy timber is of general
uses natural roegoncration is easy to obtain by
opening the canopy and exposing the mineral
soil (light burn). With adcquate cleanings when
young to keep crowns free and supress creepers
the stems should be much straighter and the
nunber per hectare very much higher than in the
virgin forest.
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Local Name - GUARIUBA
Botanical Name ; Clarisia racemosa R et P.
Family ; Moraceac
Dates of Flowering and Fruiting - TFrts, Curud about Mar-Apr, 158 C.B.A,
June '59
Type of Fruit - Drupc, 1-sceded; dioecious
Type of Beed - Medium
¥o. per 100 gr - 104
Viability - Fair

Frequency of Sced years
Germinative capacity

Time to germinate -

Irregular
Good

1 month

Conditions for, and type of, germination - Epigeal

Pretreatment of Secd (if nccessary) -— No

Type of root of seedling

Rate of growth -
Habitat -

Shade tolerance -

Time of leaf fall =

Artificial Regeneration -~ best

Type of bark -
Type of Timber e
Colour of blaze (and latox)

Observations -

Taps orange bark
Slow - NR 3,2,1 = AR &, 31

A rarc trec in the lower part of the upperstdrey
on the Planaltos fairly large bole

Very tolerant
Aug, 158
type of plant: Striplings (small-50cm) do fairly
well in forests; poorer in open., Stumps should be
tried from larger sized transplants.
Roughs red when scrapeds hor. lenticels.
Heavys yellow brown.
Orange-rcdy pale yellows thick latex
b 9
Masscs of seedlings found under seeds trees
(4 at Curvd and 1 at C.Bolls)s also scattered

through forests — ? by birdss adult trces howeover
only rare; never found in a group.
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Local Name - TTAUBL

Botanical Name - Mezilarus itauba (Muisn) Taub; ex Mex;
FPamily = Lauraceae

Type of Pruit -~ Drupe

Type of Sced o Medium, oval

No. per 100 gr - 220

Viability - Not good

Fregquency of Sced years = Irregular

Germinative capacity - Fair

Time to germinate ~ 4;5 - 5,5 wecks

Conditions for, and type of, germination - Hypogeal

Pretreatment of Seed (if nccessary) No

Type of root of seedling =~ Tap, few fibrous laterals
Rate of growth - S1ow ~ AR T-4, 2
Habitat - Rare large tree on Planaltoy; also on Flanco

but with a short bole
Shade tolerance - ? very tolerants not too happy in the open
Artificial Regencration -~ besgt type of plant: Small naked rooteds did well
at km 5, Curuds striplings a year older took
badly (Curud B)s try as stumps at 2 years.
Type of bhark - Scaly, vert., brn
Type of Timber ~ Hards durable

Colour of blaze Pink—brn; speckled

1

Observations - Very slow in enrichment lines (Curud D3),
considerably fasbter in open at kmb
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JACAREURA

Local Name -
Botanical WName - Calophyllum brasiliense Camb.
Pamily - Guttiferae

Type of Sced - Medium, round

Viability - Almosgt NIL after over 9 months

Germinative capacity o 6 weeks, 4 months after 9 months storage

Pretreatment of Seed (if neccessary) - No

Type of root of seedling ~ Taps some fibroﬁs rootleis

Rate of growth - S1ow in'fofest9 better in open (Curud E)
AR 11,1

Habitat o & varzea species, but young plants doing well
in open on Planalto

Shade tolerance - Tolerant -

artificial Regeneration -— best

Colour of blaze (and latex)

type of plants Only small striplings tried;
took well even in open.

Orange latex
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Local Name - JARANA

Botanical Name _ Bschwéilera jarana (Hub;) Ducke
Family - Lacythidaceae

Dates of Floweriﬁg and Fruiting - Apr; ’58; Nov—Dec. t59 d.B‘A;

Type of Fruit o Follicle ~ few seeds' |

Type of Seed o Very large-up to tennis balls size

No. per 100 gr - 1.2

Viability - Pair; good in soil

Frequency of Seed years =~  Irregular

Germinative capacity ~  Fair

Time to germinate ~ 1-8 months, some 13-16 months in Sant.Nursery

Conditions for, and type of, germination ~ Hypogeal

Pretrcatment of Seed (if necessary) - MNo

Typer of root of seedling -~  Tapjy does not transplant easily
Rate of growth - Slow =~ NR 7, 3, ? AR 8, 3
Habitat - Occasional tree on Planalto; sub—dominant, but

some in upperstorey

Shade tolerance - Tolerants not doing well in open, Curud B

Natural Regeneration =~ reguirements -~ Shade

Artificial Regeneration ~ best typé of plant: Sow seeds direct and cover well
against rodents

Typer of bark —~ Fissures deep; fibrous

Type of Timber - Hard, durable

Colour of blasze - Light brn.; yellowish
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Local Name - JUTAI-AGU  ox JATOBA_(Belém)
Botanical Name - Hymenaed coubaril L,
Family = Caesalpinaceae

Dates of Flowering and Fruiting - Frits.C.B.A. Oct '56

Type of Fruit o Legume

Type of Seed - Larges some flesh
Viability o Fairs good in soil
FPrequency of Seed years = ? 23 |
Germinative capacity o Low

Time to germinate - 6-8 months

Condition for, and type of, germination - Epigeal

Prefreatment of Sced (if necessary) - Clean and dry before sowing

Rate of growth - Slow
Habitat - In upperstorey on Planalto
Shade tolerance - ? fFfairly tolerant

Artificial Regeneration — best type of plant: Not yet tried

Type of bark - Roughishy very hard

Colour of blage -~ Red brn. or red
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Local Name -
Botanical ¥Wame -

Family  —

Dates of Flowering and Fruiting -

Type of Iruit o
Type of Sced -
No. per 100 gr —
Viability -

Frequency of Seed yoars
Gorminative capacity
Time to germinate -
Conditions for, and type
Pretreatment of Seed (if

Type of root of seedling

Rate of growth -
Habitat e

Shade tolerance -

Natural Regenecration ~ reguirementss

Artificial Re

Type of bark -
Type of Timber -

Colour of blasze o

LOURO CANELAL

Ocotea caniculata (Rich) Mz
Lauraceas

Fris.July *57 and '59
Drupe

o dium

About 100

Poor

7?2 yenrs

2 = 3 months

of o g@rmiﬁation - Hypogeal

nece

-

generation ~ best type of plant:

-
858

ary) ~ UlNo

Fibrous

Slow - NR 5, 7, 1«5 ~ AR 3, 7

A sub~dominont tree on the Planaito

Very tolerant

Shade

Small striplings have not takoen
well in the openy not tricd for snrichmont

as slow nrowing

Scalys hor. lines and lenticcls
Brown, pleasant smell

Red—-brn.
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Local Name - MACLCAUBA
Botanical Name - Platymisciun uleii Huber and other spp.
FPamily - Papilionaceae

Dates of Flowering and Pruiting - Seed, Museo Goeldi, Belém in Apr.-May

Type of Fruit s Legume, T-secded, small wings
Type of Seed o Medium, flat

Viability - Not good

Frequency of Sced years - Pogsibly annually

Germinative capaclity - ? fair

Conditions for, and type of, germination -~ Bpigealj not known, failed in
nurseries but does well under seed tree in
Belém, Try leaving on top of soil and in

fruits.
Pretroatment of Sced (if nccessary) - 2
Type of root of secedling =~ Tap
Rate of growth - Slow
Habitat - Varzea,‘normally
Shade tolerance - Probably tolerant

Artificial Regencration = best type of plant -~ In Curuf nursery for trial
in 19613 seedlings taken from under seed tree in

Beldém,

Type of bark - Roughishy cream

Type of Timbor wa Red browns streaky poﬁular for furniture bui
heavy

Colour of blaze - Yellow soon turning bru.

Obscrvations - Probably tho most popular furniture timber 4n

Beléms also used now for parquet flooringe
Efforts should be made to grow this tree on
the Planaltos there is one plot of it at
T.A.N., Belém, on sandy terra firme soil.
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Local Name - MAGARANDUBA
Botanical Namc - Manilkara huberil Standl;
Family - " Sapotaceae
Dates of Flowering and Fruiting - Fls; Aué. 158 Curud ; Prts. Nov-Feb '58~59
Type of Fruit - Berry -~ 2-3 seceds
Type of Seed - Mediumy flattish
No. per 100 gr - 167
Viability - Fair

Frequeney of Seed years - Probably 2-3

Germinative capacity - Fairly good

Time to germinate o 2 months and continuing up to over 6

Conditions for, and type of, germination -~ Did besﬁ on sand, Curud

Pretreatment of Seed (if necessary) - No

Rate of growth - Very slow -~ AR 0;7,?

Habitat — L slender emergent.on Planalto, and Flanco "alto'
Shade tolerance - Very tolerant

Natural Regeneration —~ requirements -~ Shade

Artificial Regeneration — best type of plants Only tried as small naked rooted
plants, which took wvery well.

Type of bark - Pissure -~ deep

Type of Timber - Hard, dark red-brn.

Colour of Blaze (and latex) Dark redy white latox

Observations - A durable timber used for constructiong also for

shingless appcars tc be relatively evenly and
widely distribubed in all size classes.
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Local Name - MANDIOQUEIRA ASPERA (or BSCAMOSA) previously
called "QUARUBA™M

Botanical Name - Quales sp. probably Q. paracnse Ducke or
homosepela

Family =~ Vbohysiaceae

Dates of Flowering and Fruiting “~ Fls; Jan-Mar, '60, Curud

Type of Fruit - Capsule 3 loculcs

Type of 8eed - Mediumg small wing

Frequency of Seed years - Irregulaxr

Conditions for, and type of, germination -~ Shade

Rate of growth - Slow
Habitat v A well-shaped dominant of the Planalto
Shade tolerance - Tolerants appears not to like full light

when young
Time of leaf ~— Fall
Natural Regeneration - reguirements: Shade

Artificial Regencration - best type of plant: Not yet itried

Type of bark - Rough or scaly

Type of Timber - Red browng with some occasional fine white
streaks

Colour of blasze - Dark brown

Observations - Quite definitely a different species from

Mand. lisa - bark, fruit, seedlings, young
leaves and timber are all different.

L species of considerable promise; with a
nice timber very easy to saw. Regcneration
much less common than that of Mandioqueira
lisa,
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Local Hame - MANDIOQUEIRA LISA

Botanical Hame o Quales sp., probably Q. albiflora Warm,
or Q. acuminata o

Pomily = Vochysiaceae

Dates of Flowering and Fruiting —~ Grn. frts. Feb. '59; ripe Apr. !'59

Type of Pruit - Capsule 3~locules

Type of Seed ~ Small, small wing

Viability - Probably fair

Frequency of Seed years ~ P irregular but seeded in 1958 and 1959
Curud o

Germinative ocapacity ~  Pair

Time to germinate -~ 4 wecks

Condition for, and type of, germination — Epigeal, shade (Some anyway)
Treatment of Seed (if neéossary) = No

Type of root of scedling ~  Fibrous; small ones transplant well to nursery

Rate of growth - Slow - MR 10, 4, 2 AR ?, NIL
Habitat - A well—shaped dominant of the Planalto
Shade tolerance - Tolerant; appears not to like full light

when young
Natural Regemeration -~ requiremcentss Shade

Artificial Regeneration - best type of plant: Ball = should be raised in a
container; falled as stumps and striplings in
open, though striplings took fairly well in
enrichment liness thoy died back in the dxy

season
Type of bark - Smooths lenticcls
Type of Timber - Yellow-Dbrown
Colour'of blaze - Very dark brown

Observations oo Saws véry easily but tends to twist



Local Name

Botanical Name
Pamily

Type of Fruit

Type of Seed

Frequency of Seed years
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-

Germinative capacity

WARUPA

Simaruba amara Lubl.

Simarubaceae

Drupe

Mediums oval

One known in five yeafé

Fairly good

Time to germinate - 15 days
Conditions for, and type of, germination - Epigeal
Tratment of Sced (if necessary) - Yo

Type of root of seedling

Rate of growth

Habitat

Shade tolerance

-a

Pibrous when small (15 em), then marked tap
root '

Past - NR ?, 2.5, 2 -~ AR 25-16, 17 (Curud
plot W)

A M"secondary'"species (capoeira) on both
Planalto and Flancoj very rare in virgin forest

Not tolerant

Natural Regeneration = requirements: Open or light shade

Artificial Regeneration - best type of plants Small,(15 em) paked rooted

Type of bark
Type of Timber
Colour of blaze

Obscervations

1

stock, or stumps from large (1-1.5 m)
trasplants,

Smoothish, very small vert. fissures
Very lights floats
Orange

A species to be encouraged owing to its casc
of egtablishment, fast growth and general
usefulness as a light soft hardwood, Growing
slowly, but doing better than Morototd and
Parapard in the Macapd trial plot on poor
Campos e
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Local Name - MbROTOTé'

Botanical Name - Didymopanax morototoni (Aubl) D; et P;
Family -~ Araliaceac

Dates of Flowering and Fruitigg - Erts; June '57 Macapd, Aué. t58 Curud

Type of Fruit - 7 Shizocarp

Type of Sced - Small flats fruit sown

Nos per 100 gr. - 54900

Viability - Fair

Frenguency of Sced years - ?  almost annual
Germinative capacity -  Pairly good

Time to germinate - 5-6 wecks

Conditions for, and type of, germination — Epigeals light
Type of root of seedling ~  Pibrous

Rate of growth - Mediun to fairly fast -~ NR 15-10, ?, 4~1.5
AR 13=5, not suitable for enrichment

Habitat - A glender rare tree in the upperstorey on
the Planalto, and on Flancoj; a constituent
of secondary forest

Shade tolerance - Not tolerant

Natural Regeneration = requirements -~ Light

Artificial Regencration — besgt type of plants Probably medium sized

(50-~70 om) striplings (well stripped) or
stunps from larger transplants,

Type of bark - Smooths fine vert. lines

Type of Timber - Very lights floats

Colour of blaze - Orange; white streaks

Observations - A species to be emcourageds might be a useful

shade trees stems would probably be straighter
when grown with less competition.
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Local Name o ‘ PARAPARA  (CARAUBA near Beldm)
Botanical Name - Jacaranda copaia (Aubl) D.
Pamily = . Bignoniaceac

Date of Flowering and Fruiting - Fls. Aug. '58 Curud; Seed Mar. '59

Curud
Type of Fruit - Follicle
Type of SBeed - Mediumg very flat, winged
Viability - Fair
Frequency of Seed years - - Porhaps annual
Gorminative capacity - High
Time to germinate - 10-35 days
Conditions for, and type of, germination - Light

Pretreatment of Seced (if necessary) — No

Type of root of seedling - Tap

Rate of growth - Very fast - NR 10-7, 3, 1.3 ~ AR 26-16,
' not suitable for enrichment
Habitat - An occagional to rare tree in upperstorey of
Planalto and Flancoy often common in secondary
growth
Shade tolerance e Wot very tolerant

Natural Regeneration — reguirements - Light
Artificial Regeneration = best type of plant: Stumps but striplings take
fairly well

Type of bhark - Fissures, thin and shallow
Type of Timber - Very.light; floats
Colour of blaze - Brown
Observations o A species to be encouraged because of its casec

of establishment both natural and artificial and
rapid growth
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Local Name o PAU AMARELO
Botanical Name - Buxylophora paraengis Hub.
‘Family - Rufaceae

Dates of Flowering and Fruiting - Seed Feb. *60 Brasilia Road

Conditions for, and type of, germination - 7 shade

Rate of growth - Probably slow

Hobitat - Occasional on clay soilg, east of R.
Tocantins

Shade tolerance - Probably tolerant

Type of bark - Scalesy squares gen. some horizontal lines

Type of Timber o Yellows hard

Colour of blaze - Yellows yellow-brns speckled
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Local Name - PAU DYARCO

¢

Botanical Name - Tabebula avelanedea, T. serratifolia (Vahl)
(mauve) and Nichols (yellﬂ)

Family — = Bignoniacease

Date of Flowering and Fruiting — Flsg., « yellow June '58 and '603 ‘ mauve -
Aug. 58, Prts. opened aboubt Octe (yell.)

Type of Prult — Follicle

Type of Sceed - Medium, flat, winged
Viability - Fair

Frequency of Seed years - ?  annual
Germinative capacity - Fair

Time to germinate - 18 days

Conditions for, and type of, germination - Fair amount of light
Pretreatment of Sced (if necessary) - No
Rate of growth - Medium -~ NR 6, ? , ?

Habitat - 4 very large and tall but rare tree on the
Planalto; also on Flanco

Shade tolerance -~ Not very
Natural Regencration - requirements - Some degree of canopy opening
necessary

Artificial Regeneration = best type of plawbs Not vet trieds stripped
natural scedlings (25-40 om) transplanted
well to nursery

Type of bark o Fissures,thin and shallow

Type of Timber oo Hard

Colour of blasze - Dark brn., orange
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Local Name - PAU ROSA

Botanical Name - Aniba rosaeodora Ducke
Fapily = Lauraceae

Type of Fruit - Drupe

Type of Seed s Pairly large; oval

Conditiors for, and type of, germination — Some light

Pretreatment of Seed (if necessary) - .No
Rate of growth - Probably slow

Habitat - . A sub-dominant tree on clay soil, rarely east
of R. Tapajds

Shade tolerance - Probably not very
Natural Regeneration - requirements - Fairly open

Artificial Regeneration — best type of plant: Not yet tried

Observations - Thig is the tree which yields the valuable
pau rosa oil, It should be tried in
plantations -~ see p. T6 — Report.
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Local Name - PIQUIi
Botanical Name - Caryooar villosum Pers.
Family — - Caryocaraccae
Dates of Flowering and Fruiting ~  Fls. aug-Sept, yellow - Frts fall

Jan. '563; Mar, '60

Type of Pruit - Drupe, large 8 ~ 10 om
Type of Seed - Very larges; kidney shape
Viability v - Good

Prequency of Secd yoars - Probably annual
Germinative capacity -  Fair

Time to germinate - 5--6 weeks

Conditions for, and type of, germination - Epigeal

Pretreatment of Sced (if neoeésary)-wNo need to open stone to get out kernel

Rate of growth - Medium - NR 10, 6, ? ~—~ AR 16, 6

Habitat - : Short—boled large~crowned dominant on the
Planalto

Shade tolerance -~ Not very

Time of leaf fall - Junc, CBA '59; Aug. Curud '59

Natural Regeneration ~ requirements ~ Some lights fire probably assists

opening of stone

Artificial Regeneration - best type of plant: Only small stripling trieds
these take well

Type of bark - Mssures, thing flaky, brittle

Type of Timber - Tough and heavy

Colour of blasze - Dark to light brown

Ohservations s 4L valuable timber fof heavy construction and

for ships! rafters and railsy wvaluable
edible Ffruit (after boiling).
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Local Name o QUARUBA
Botanical Name o Vochysia maxima Ducke
Panily = Vochysiaceae

‘

Dates of Flowering and Fruiting - * Fls, Dec. !'57, Curud — Seed collected

Apr. t58
Type of Fruit - Capsule 3-locules
Type of Seed - Small; small wing
Frequency of Seed years - Occasionaly only 1 over 5 ycars
Germinative capacity - Fairly good
Time to germinate - 12 days

Conditions for, and type of, germination - Epigeal

Pretreatment of Seed (if necessary) — No

Type of root of seedling - Fibrous
Rate of growth - Mediuwm -~ MNR 15-12, 5,2 ~ AR 14~11, 5-4
Habitat - A nice straight tree in the upper canopy, planalto

Shade tolerance - Good
Watural Regeneration - roguirements -~ Some lights; seed shouwld reach bare soil.

Artificial Regeneratiom -~ best type of plants Probably potied; stumps and
striplings did not take well at the Curud,
Does not seem to like full light. Probably
a good enrichment species,

’

Type of bark - Pissures, deeps grey brhae

Type of>Timber o= Softs like Cedars; floabs

Colour of blaze - Choc.brn.; red; little orange gum

Observations o Natural regeneration should be kept well thinned,

otherwise tends to f£all over if dense patches
thinned. Young stems, cege 2~3 om diam., do
not coppice.
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Local Name - QUARUBRA TINCGA
Botanical Name - Vochysia gulanensis
Family = Vochyslaceae

7

Dates of Flowering and Fruiting - Fls, July '56, Aug. '60 Belém

Type of Fruit - Capsule 3~1oculeé
Type of Seed - Smally small wing
Frequency of Secd years - ? 4 years
Germinative capacity - Probably good

Conditions for, and type of, germination -~ Epigeal

Pretreatment of Seed (if n@cessary) - Wo

Rate of growth - Slow

Habitat — An upper cenopy tree in the Fforests around
Belénm

Shade tolerance - Very tolerant when young

Artificial Regeneration -~ best type of plants Probably potted; will grow
in the open

Type of bark - Thin pink ecoles

Observations - Does quite well on the poor sandy =oil
round Belém: produces a thick leaf litter
and suppress grass. 4 possible shade tree
for Mahogany, Cedar and Andiroba.
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Local Neme -  TATAJUBA‘
vBotanical Name - Bagasa gulanensis Lubl.
Family - Moraceac
Dates of Flowering and Fruiting - 'Fls;'m ? Aug.~Sept; 158 Curuld

Frts. Nov., '58 - Jan '59.

Typc of Fruit - Berry large 3-4 cm; diéeoious
Type of Seedk o Very small

Viability - Fairp

Frequency of Seed years - ?

Germinative capacity - Fairly good

Time to germinate = 3-4 weeks

Conditions for, and type of, germination - Hypogeal

Pretreatment of Seed (if nccessary) — No

Type of root of seedling -~  Tap
Rate of growk - Rapid - NR 10-9, ?, ? .- AR 21-11, 4
Fabitat - L rare tree in the upper canopy of the Planalto

ohade tolerance oo Not tolerant

Time of leaf fall July-Aug. '58

Matural Regeneration — requirements: Lights seedlings which appeared in Cedro
plot (3) — medium opening — grew slowly in the
first year and then died off; doing well in Cedro
(1) -~ heavy opening

Artificial Regeneration — best type of plant: Small striplings and potted siock
Lot took well

Type of bark - Scalys norrow vert.

Type of Timber - Yellow brown

Colour of blaze - Choc. brn,s light brns copilous white latex
Observations - The guickest growing trec (out of Uniri,Cumaru,

Cupiuba and others) on poor sandy soil near Belém. Showing
considerable promise in first year both on Planalto and Flanco
at the Curud. Logs badly attacked by cerambycid beetle, A
tree to be encouraged as its timber (yellow going brown on
exposure) seems to be quite good; debarking should decrease
susceptibility to borers.
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Local Name v TAUART

Botanical Name - Couratari macrosperma, &L, Co Sme, C. pulchra
Sand., C. tenuicarpa

Family  w Lecythidaceae
Datecs of Flowering and Fruifing - Fls, mauve Curud July '58; CBA July '59
Type of Fruit - 7 capsule — "plug" falling out
Type of Seed - Medium, winged
Germinative capacity ~ Apparently falrly good

Conditions for, and type of, germination - Epigeals; stem winged below
cotyledons

Pretreatment of Seed (if necessary) - No

Rate of growth - Probably slow

Hebitat e - An uppersiorey tree with large tall buttress
on the Planalto

Shade tolerance - Tolerant

Time of leaf fall

}

July, Jjust before flowering

Watural Regeneration - requirements - Some shade

artificial Regeﬁeraﬁion - best type of plant: UWot yet tried

Type of bark - Fissures, deep; fibrous; sometime scaly

Colour of blasze — Light brown
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Local Name - TAXi PITOMBA
Botanical Name - Sclerolobium of . paniculatum Vog.
Pamily = Caesalpiniaceae

Dates of Flowering and Fruiting 6— Fls; Sept—Oot; '59 Curud - Frts; Dec~Jan
160

Type of Fruit - Legume 1-seeded

Type of Seed - Medium, flat

Viability - Fairly good

Frequency of Seed yeors e 1 observed in 5 yearse ? only once in a
lifetime

Conditions for, and type of, germination - BEpigeal
Pretreatment of Seed (if neoessary) - No

Type of root of scodling - Tap

Habitat - An uppor canopy tree on the Plamaltos common

Shade tolerance - Fairly tolerant

Artificial Regeneration — best type of plant: To be tried 1960-61

Type of bark - Roughish
Colour ofmblaze - Red~brn.
Observations - After seeding the ftrees are said to die. .

Certainly some died back on the Curud. Possibly
a pionéer species in openings.
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STLVICULTURAL CHARACTERISTICS

Local Name - TAXI PRETO (£6lha gradda)
Botanical Name ; Tachingalia myrmecophyla Ducke
Pamily =~ Caesalpiniaceae
Dates of Flowering and!Fruiting '~ Flg, early '59 Curud - Fitrs, falling

May~June '59

Type of Fruit - Legume, l-seeded

Type of Seed - Medium, flat

Viability - Falrly good

Frequency of Seed yéars - ? Once in a lifetimes 1 seen in 5 years
Germinative capacity - PFairly good

Time to germinate e Weeks to months

Conditions for,and type of, germination - Epigeal

Pretreatment of Seed (if necessary) — No

Type of root of seedling = Tap

Habitat - An upper canopy tree on the Planalto; fairly
common

Shade tolerance - Tolerant

Watural Regeneration — requirements -~ Seeds will germinate on top of leaf
litter.

Artificial Regencration =~ best type of plant: To be. tried 196061

Type of bark -~ Roughishs irreg. vert. marks
Colour of blaze - Choc. brn.s streaky
Observations - Heavy seeding Curud May-June '59. Locals

saild trees would then diey some dids others
died back and may not have recovered had
there not been good wet gpells of 2-3 days
with 70 to 90 mm of rain in Aug., Sept. and
November (the dry momths — only 16 mm fell in
the 4 months Aug.—Nove. in 1958). May be a
floater.
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Liocal TWame - AT PRETO (£61ha midda)

Potanic l Fanc v felovole™ivm wioronetalum Ducke
Pemils = Cacsalpniniacean

Troe of Prulit BT Legume l-seeded

the ppw caaopy on the Planalto butb
1').«90 a cll > bole than the large~leafed
o

Shadoe tolernves - Tolerans
Type of bars - wovghich; irreg, vert. marks

T

Celovr of blaze(;n& Iarw;> < Chioc. brre.s streal-y

.

Jpgerv tion: Morr e o flecater., Previously lumped together
with the large--loufcd Taxl preto.
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SILVICULTURAL CHLRACTERISTICS

Local Name - UCUUBL ,

Botanical Name - Virola sebifera Aubl., V, mellioni (Benoist) ,A.Co
Pamily = Myristicaceae

Dates of Flowering and Fruiting — ' Fris. Curud NWove. '5T73 CBA Jan. $58

Dec. '59 :

Type of Fruit -~ Tollicle 1-seeded with fleshy red aril

Type of Seed - arges oval

Viabiiity - Not good

Prequency of Seed years - About 2 years

Germinative capacity - Fairly good

Time to germinate = 3—4 weeks to 2 months

Conditions for, and type of, germination - Epigeal; can be sown on top of
the soil

Pretreatment of Seced (if nccessary) - o

Type of root of seedling =~ Taps food Ffibrous laterals
Rate of growth - Slow ~ NR 6-5, 4, 3 = AR T~4, 1
Habitat - An occasional but common upperstorey trec of

the Planalto
Shade tolerance - Very tolerant

Natural Regeneration = requirements - Shade, prohably distributed by birdss
responds to canopy opening.

Artificial Regeneration — best type of plant: Small striplings took wells
requires some shade for best growth

Type of bark - Small fissures, hard

Type of Timber - Softs floats

Colour of blaze (and latex) - Light brn.; red-brn. or clear deep red sap.



T.ocal Name
Botanical Name

Family

Rate of growth

Habitat

Shade tolerance

Observations
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SILVICULTURAL CHARACTERISTICS

WIIRT
Hupiria balsamifera, Aubl,, Hs floribunda Mart,

Huniridaceae

Fast, near Belém

On poorer soils (sandy) near Belém, and in
Lmapi (clay)

Probably not tolerant

Produces a heavy leaf litter and soon suppresses
the grass. Probably a good tree as a soll
improver, and/or a nurse. Doing well in a
plantation near Marituba,Belém, established

by the Servigo Florestal for the Bragancga
railway for sleepers and fuel,
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APPENDIX X

COSTS OF OPERATIONS

(in men~days)

Many of the figures below are based on small-scale operations, often °
with untrained labour. They represent maximum rather than average figures.
Some operations depend on the intensity of the work, e.g. the number of

trees poisoned or girdled per hectare, or the amount of selective under-—
brushing. "

On a field scale with experienced 1labour the operations normally should
not exceed the figure given in brackets. With inventories much depends on
whether lines have %o be cut or if old ones can be followed.

Operation Man-days per ha
Linear Regeneration Surveys 3=7 (p. km) (3-4)
Tnventory, Normal T25-2 (p.km)
" (in blocks) 0,6~2 - ‘
Silvicultural 33,2 (pakm) (2.5).
Size classes 1-4 0e4~0.6 (0.5)

Watural Regenecration
Pre—exploitation
Creeper cutting and freeing advance

growth 2l 52)
Underbrushing (selective) 1=14 (1-8)
Girdling bed],

Poisoning (light opening) O =14 (1)

" (heavy opening) 0. T=223 (2)
Repoisoning Oe5=1,5
Inspections (counting deaths) 0,250,

Pogst—exploitation (after clear-felling

and burning
First cleaning (at 16 months% 18
First "thinning" (at 18 " 6
Second cleaning (at 24 " ; 30
Third " : at 32 " 14

Post—exploitation (after heavy selection

felling) ‘

Freeing advance growth 5-17 (12)

Poisoning 0.85

Enrichment ' '

Line cutting 1=5 (pokm) (1)
Cleaning 1 "
Widening 0.8-10 E4§
Poisoning 0:8~104 " (1
Pitting P30 21%
Planting Ted=4ad " (1
Beating up Tl "

Height measuring 0.6-1 " (0.5)
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(cont.)
Operation Men—days per ha
Plantations ‘
Underbrushing 412 (5)
Pelling desirables 8,3-25
Clear—felling remainder 18,7~36
" " all trees (one operation) 28" (20%
" 1 (staggered) (Note 1) 31 =40 (30
Burning (sometimes with firelines) Te3-4.2
Collecting and reburning large branches
and stems (Wote 2) 20--60
Staking and pitting (Note 3) Dy 5im10 éz)'
Planting (Note 4) 4a5=T45 46)
Beating up 346
Height measuring (= (1;
Sowing cover crops 1 51
. Cleaning and mulching (Note 5) 8~70 5)
Girth Increment Plots
Numbering trees X '
Measuring T63=14.5
Notess (1) To try to avoid the cost of reburning in 1960 ("encoivaramento!)

(2)

(3)

(4)

(5)

the largest trees only were felled in May, +the medium and
smaller trees in July and poles and undergrowth which remained
were cult in September., If everything is cut early the leaves
all fall and the fire does not take so well, Large trees
might well be felled a year ahead., This method proved very
successful in one plot (Curva P-31 man-days per ha) and
fairly successful in another (Curva O=40 man—days per ha).

This "encoivaramento!" should be avoided as it is very expensives
staggered fellings starting with the large trees (see above
note) may be the answer.

Staking is unnecessary unless the weed growth is likely to be
rapids the figure (2) man~days is without staking.

Planting costs on a large scale will vary considerably
according to the type of nursery plantsi naked rooted transplants,

striplings or stumps will cost less to plant than to transplants
from containers,

Subseguent experience has shown that mulching is not necessary
at the Curud, even on the sandy soil, especially if cover crops
are SoWn.
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APPENDIX XI

PRELIMINARY QUALTTY OBSERVATION OF 25 SPECTIES FROM CURUA
i ' i i i i ' : i
H Vernacular name i Specific Cutting | Colour i Obsexrvations 1
i i Gravity H Property i i 1
i ] ' 1 ' o 1 1
{ Abiurana branca 1x)  0.87 1 3.4 ; medium brown i Sapwood pale susceptible to insect attack,should;
i i i i i be cut off; heartwood without figuring., Even for]
1 i ’ i i i sleepers very difficult to cut. i
1 Abiurana casca grossa ix) 0.88 i Tal i pale yellow i Very bad smell, susoceptible to fungi attack, 1
i i 1 i i mould and sap stain. DMuch easier to cut than |
1 i fo i i ABBR but also quite difficult. T
1 dcapu i 0.94-1.15 (10) i dark-chocolate brownj Well.known timber for parquets; even dark brown i
1 i i i i
1 Agoita cavalo i 0, 61 i (50) | yeliowish~brown i Smells like pickled fish; used for sandals and f
1 i i i i rifle-stocks though without figuring. Wot 1
i i I i i difficult to cut. : 1
1 Amapd i 0.6 1 (80) ; dazk yellow { Unpleasant fish smell when fresh. Good timber |
i i i i i for general carpentry though not attractive. 1
i i ’ i i i easy to cut. T
1 Angelin pedra i 0.7 i 30 i reddish~brown i Good for construction and sleepers. Upon expo— |
1 i i i i sure very nice dark red colour., Surprisingly 1
i i i i i not difficult to oub. 4
1 Araracanga 1 0.83~1.05 (55) i canary yellow i Construction vivil and naval, slespers,prsbally-i
i i ' i ' 1 | suitable for parquets because of nice coloure. » |
i Caju-agu ix) 0.5 1 (120~150) ; dirty yellow i Smells like mouldy bread; tearing and lifting |
1 i 1 i i Tibres by cutting; very esasy to cut. Suitable i
I [ ’ 1 i i for concrete shuttering and for boxes. 1
1 Caraipé )l t=1.2 0.3 [ violet—brown i Yot durable; quite easy %o split and not very - i
i i i i i difficult to cut with axe,burns well when greensi
1 : i i ! i i Impossible to cut longitudinally. : i
1 Cularaza i 0.82 1 19.2 i olive-yellow i Resembles freij6 but planes without figure. Héavyy
{ i i i i carpentry and construction.Quite good to cub, 1
1 i 1 i . i betier than shown by the one evaluated saw. 1
1 Cupidba i 0.88 H (5%) i mediun reddish~brown] Unpleasant smelljeasy to work, good for consiruoq
1 i ‘ i i i tion.
1 Faeira i) 0.8 i (30) | tabak~brown i When fresh nice red colourj; planes without fig\m;f
i i i i i heavy but quite good to cut.Suitable for construo-
f i i H i #isn and slespers. Try quarter—sawn. ) 1
1 Guariuba H 0.7 i (60) i cinnamon~brown i When fresh nice yellew; for carpentry and cancesj
. N . N } X i 1
; Jutal-agu : 0.85 : 16a1 : brown i In British Guiana known as "locust'; good Coporty.
1 i i H i timber, sapwood must be cut off,therefore only -}
1 i i H i big logs are economic, estimated cutting in 45% 1
1 H 1 i j — much better than shown by the one evalqa‘bed i
: 1 R i saw. "1

i Louro canela {x) 0.76 1 (55) | medium brown i Very pleasant smell though not distincly cansla.]

. i i 1
§ Madiogueira 4spera :xg 0.84 % (80) | yellow medium brown i)When cutting we dif not find much difference I
1 " escanosa ix) 0.76 1 96.5 i tabak-medium brown i)between them, all seem to be good timber for i
1 n lisa 1 0.7 i (90) i violet medimm brown |)carpentry,though not cbitractive.Last one twists |
i i ’ i i i)on drying. 1
1 Horototé i 0.53 i 19.1 { pale yellow ; Busceptible to stain and insect attack; the H
1 H i i i estimated cutbing property much higher than 2 1
1 i 1 1 i evaluated sawm~approx. 100. 1
1 Mururé 1 0.69 1 (80) | orange-medium brown | Our specific gravity is only 0.54, probably not |
i H ' H i { durable; suitable for carpentry, easy to cut. i
| Rosadinha 1) 1.10 1 (1) | rosa~brown i Very susceptible to fungi (mould) attack; very i
1 i i H ' j d@ifficult to cut. i
{ Seringueira itatba ix) 0.6 1 (60) | whitish-yellow { Probably very good timbor for carpentry;suscepti—i
1 H i i { ble to fungi attact. ' Good for culting, 1
{ Taxi branco 1x) 0,69 i (80) ; medium brown { Nice carpentry timber. 1

[ { i ’ i 1
§ Taxi preto da mata i 0.79 1 (40) | dirty—yellaw } Probably useful general carpeniry timber. 1

i i : i i i
% Tavari ; 0.51 i (90) {1 pale rose-brown i Probably a very good carpentry timber, i
! I i i i i

Explanatory notes:

x)

()

CUTTING PROPERTY

i

specific gravity not available in any bibliography, but determined approx. in G.T. Santarém

around cubting properby means, this only estimated, as only a few logs were cut.

Cedro is taken as the sbtandard, with a figure of 100 m2.

This' is equivalent %o cutting

276 m2 with one saw, the mean of a large number of obervations.

A "Cutting Property" of 1 means that the same sevi would cut only 1wl compared to 100 for cedro.

Sgd. V.C. Hasek

Santarém, 5.1.1960
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APPENDIX XIT

RECORDS

In any forestry operatidn it is most important that careful records
be kept of both the work done and of the cost (Labour in manvdays),
g8 well as of the results and of any commoents or observations.s

>

Records are requirsd for:

Te Seed

2. HNursery

3. Experiments

4s  Plantations

5. CGeneral forest work

Seed Register

This is, of course, kept in the main office. It should show, on a
separate page for each species, both local and botanical names, and the
number of seeds per 100 grs in columns -should be .shown the date of receipt,
origin of seed, amount reccived and balance in stock; it should also show
the date of issue, to whom or which nursery, the amount issued and again the
balance. -

The basis for many of the other Records must be'daily notes made
in the field by respounsible members- of the. field staff, Two types of
notes are normally sufficient:

(1) NWursery Diary
(2) Analysis of Labour

Nursery Diary

This should be written up daily, in duplicate, so that about once a
month the top sheets can be removed and sent (or taken) to the main office,
while the copics remain in the nursery or nearby field office.

Information ghould be recorded daily on the work donec{orne line or even
one or two words is generally onough), and also ons

(i% Date and. woight of seed sown.

(ii Date of germination (also giving the date of sowing).

(iii) Date and number of seedlings transplanted; and if into beds
or containcrsy this too should refer back to the date of
sowing, as secd may be sown in two or three batches during
the season.

(iv) Date and numbor of replacing transplants which have dieds
this should be referred back to both the date of sowing of
the seedlings uvscd and the date of the original transplanting.
This replacing should be done once a week or mnce a fortnight
for a month or two.

(v) Date of root cutting in transplant beds or boxes.

(vi) Date, number and type of transplants taken to the field for

final planting.
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If the dates of sowing, germination and transplanting are written on
name pegs in the nursery beds there should be no confusion if therc are 2 or 3
batches of secedlings and transplants. (See Pe 47 —~ Report)

Nursery Register

This should be posted up monthly from the Diary, Transplanting, which
will normally be done on several days, can be totalled for the month to give
one entry for the dates shown. Replanting of deaths of the transplants
should not be recorded in the "transplant" column, but in the "observations"
column, as this work does not increase the number of transplantss 4t merely
aims at keeping the beds or containers as fully stocked as possible,

A suggested form for the Nursery Register is shown on p. 1133 below

is given a suggested form for recording nursery cxpcenditure month by
month,.

MONTHLY RECORD OF NURSERY COSTS 19..

i
Work done jMan~days i
: .

— .

Month Cost Running total

R R U
s Ganf Gk Dok Lk Bed ek
Bt Ok fmew et Bes By wme

i
i
i
i

PR S S

Notes (1) Men—-days should show actual number worked,
taken from the Analysis of Labour (seo below).

(2) Cost should include paym@nts for Sundays and
holidays, '

(3) The cost of any material e.g. foncing wires or
fertilisers should be included,
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Analysis of Labour

It is most important that the number of man-days spent on each operation
should be recorded daily in the field officec., On a sheet for each month there
should be a line for each day and columns for cach operationy the last
column should show the total number of labourers who worked that day. By
totalling cach column the number of man-days spent on each operation can be
obtained for posting the various registers. It sometimes happens that a
gang may work on two Jobs in one day; in this .case the number should be
divided in proportion to the time spent on each, in whole numbers as far as
is reasonablo,

L suggested form for this fLnalysis of Labour is given belows:

Place cooecuvoovesascaccoaesa Month seseeoe 19.4

i i Creeper; S i L.R.S. ; iCollect—; '
Day;iBurse~jcutting;ClecaningiPlanting;InventoryjRefiningjing seedj.o..
S i opte | plotesejploteceejplot veeejCpbovcos] NAME ) {eooe

2.

i
Sick;TOTAL

]

L N -

i
i
i
i
i

C e

o

.

R e S U U UU OO R

boe eme wa eme @y Gme Sed gead Mes Seer s B mer G Smn Bes

BB Geew gaed Gwme W s ey Pd Gwes B Gmb Sy ot Gmd Dees Omd
®
bn s s Wik fows e wme fwes W Gmer n s s e
s s #mp fos G e wer Bes see e mer Bed ol
et 3aes Bms Bt Gen Geen Bes Seeb oow tee mees s ende
T S ot I SO SUPR
bies  Bies  Bend Beey bens ey Bed Gwes et By o et andy
il T e e T I NP
fows s g Iows Bt pep Sus sees sy Bes Ber et s

s sea amvs Etwas s Tann e Baer s memy Beed feed

ot onen o e eer s s o

-

Bxperiment Register

No experiment is worthwhile doing unless it can be described and the resulis
recorded. The Register must consisi of a number of forms, though not all forms
are zreduired Tor esach cxperiment. The following forms arc in uses

1. Situation Map -~ This must show the site of the experiment in relation to
the nearcst town or village or some other well-known rcference point. It
can usually be traced from an existing map.

2, Plot Map — This is on a much larger scale and shows the actual boundaries,
and any subdivisions of the plot, if any. ‘

3, Plot Chart or List of Trees etce. — This is on a still larger scale to show the
position of each tree, if required, or gives such detalls as names and
nunbers of trees (e.g. for diameter increments).
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4 Description of Bxperiment — This should show information under the
following headss

(12 Object of Bxperiment

(2) Spccies

(3) Date of Formation

€4) Area

5) Situation = brief description as to how to

find and recognise the plot
(6) Climate — (i) Altitude, (ii) Rainfall
(ii;)Temperature, (iv) General
remarks.
§7§ (i) Geology, (ii) Soil, (1ii) Humus
8) Slope and aspect
(9) Drainage
10% Lnimal factors
1 Type of vegetation
12) Initial Condition of Plot (i) Overwood,
(1i) Underwood, (iii) Undergrowth o
(iv) Ground Flora, (v) Regeneration of
. principal species, (vi) Remarks
gTB)' Method of. Demarcation : :
14) . Mecthod of numbering and marking (if -any)
) Details of work done at first formation,
specics, numbers of plants, type and size
are recorded hcre
§16) Details of Treatment to be applied
17)  Probable Seasons of Inspection
(18) Remarks »

5e Subseguent History — A1l work done subseq@@nt to the formation of theb
‘plot, and any observatidins or comments should be recorded here. Each
entry must be signed and dated. e.g

Form 5

SUBSEQUENT HISTORY OF EXPERIMENTAL PLOT No. ..

Date and Particulars

signature

L I N v S RO pa—y
P T LT LT e auunpp
Gt Bme e Db Es Sk et ees ey
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6a Detailed Record of Moasurements or Obscrvations

This form must vary according to the requirements., The field sheéts
on regeneration surveys and inventories should be filed here (see forms
in App. IV, pages 27 and 28).

Te summary of Measurements or Observations

This form too will vary according to requirements. The Analyses of
regeneration surveys should be filed here (Appe IV, pages 29, 30, 31)
Average height mecasurcments and percentage survivalg in trial plots
should be shown here, along with numbers of plants used to replant
Tailurc.

8. Labour and Costg - Information recorded here is obtained from the
monthly Analysis of Labour sheeits.

Form 8

LABOUR AND COSTS

EXPERIMENTAL PLOT Nos ..

Manmdays { M.D. perx
i ha/km

Woxrk done Lirea or distance

w wes ende wes s pme
PSR P
LR I LA ST oY

ot s eds emn wes s

e Other Information =~ c.ge Details of soil analyscs.

When the work bocomes more advanced and Sample Plots for yields, etcs
are laid down, more special forms arce required. - Work in the fAmazgon is '.
$1ti11 too much in the early stages for these forms to be ‘described here,
Anyone interested should refer to the British. Foresfry Comuission Bulletin
No. 31 "Code of Sample Plot Procecdure", H.M. Stationary Office, London,

1959.

Plantation Hegistor

This register has not yet been introduced as the work so far has been
on a small scale. - Once tho oxperimental stage is passed and plwntatlons
are established on a flold scalc a separate register must be opened for the
plantations. -
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The following forms are recommended:

Ta Description =~ G«Z»

DESCRIPTION OF PLANTATION

Year ceceosos

(1) Species, number of plants and spacing

Past history of Compartment
Vegotation Type
Preparation Treatment

PN NN,
~l s W
M M St N S M

2a Details of Operations — C.ge

" DETAILS OF OPBRATIONS

Compartment Nos .40

Notes on Establishment (Plantimg)
Prescription for subscquent Treatment
Subsequent Notes and Observations (to

Compartnent Nos .«

Area o....ha

be signed and dated)

© Year of Formation csscee

Form 1

Form 2

Area ....s ha

Date Area(or

distance)

Work done

Man—-days

M,D. per ha

i Running
Total
i per ha

i

{ ]
i i
i i
i i
i i
i i
i i

s e s aen Sms ees e
P T P

‘3. Details of Production. — This will only be required later.e.g.

DETATLS OF PRODUCTION

Compartment Nos cee

ot emr oes wels mer es s

Yeor of Formation .ssese

)
i
i
i

Bk Bk geey s Swed s paen

Form 3

o Area ....0. ha

Bt Bee mey Gk wes b G

i i i i i i i
Date (Type of YieldjQuantity; Area (Y¥ield per haj Value j(Value; Remarks
i i i i i iPs haj
i T T i i T T
i i i i i i i
i i i i i i i
i i i i i i i

et Be s eer Mems  Gems Bed
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Compartment Register

The Plantation Register is recally part of this, bubt it is usually
convenient to keep it separate just for Plantations, and to record other
information, e.g. details of exploitation and natural regeneration operations,
in the Compartment Register,

The following forms hove been introduced at Curud:

Form 1

Te Description and Pregcriptions

(1) Name of forest, or locality
2 Compartment No.
Area
Sub—-division (if any)
Type of forest
Soil
Date demarcateds (i) boundarics, (ii) internal lines or roads.
Linecar Regencration Surveys: (i§ lincs numbered, (ii) intensity
of survey, (1ii) date (Summary and Details =~ if necded -~
should be filed as form 4
(9) Inventorics: (i) type, (ii) lines numbored, (iii) intensity of
survey, (iv) datec. (Summary and Details = if needed ~ should
be filed as form 5)
(TO) Previous history‘(if any)
(113 Observations
Proposed Prescriptions

Nttt St S S e S e

3
4
5
6
I
8

NN NSNS T,

26 Control Register — cege

Form 2

CONTROL REGISTER

Compartment No. o

i Month Work done Arca Man—-days Man—~days per ha

P
PR N TR
v et et leme ome s
ot et foms s Bes
s oad A Gn @b Ger

s es wee
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3, Observations and Commontsg - c.g

Form 3

OBSERVATIONS AND COMMENTS

Conpartment No, «.

Date and Signature Particulars

— et wr s 8 e
P N ey
[P T S

NOTE

All Records should be in some sort of durable cover, and of such a
type that extra sheets can be added casily at any time,

THEY SHOULD NOT BE TAKEN OUT INTO THE FIELD

Measurements or other data should be recorded on field sheets and the
information posted to the Registers in the office.
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APPENDIX ~XIIT

LISTS OF LOCAL-BOTANICAL AND BOTANICAL-LOCAL NAMES OF TREES

IN THE PAO /REAS, CURUA-UNA and C.B.A,, SANTAREM

These lists,compiled by Mr. John Pitt, FAQ silviculturist, are based
mainly on determinations made by Dr. Murga Pires, botanist, IT.A.N., Belém,
on material collected by his ficld assistant Raimundo from numbered trees
in some research plots (Bxpts, 9, 18 and 19). The local names. were given
by mateiro Corrcs who worked with FAO Inventory party in this rogion and
is still with PAO at the Curud. Small wood specimens were collected at
the same time as the botanical material (Dec. 1958-Jan. 1959)3 these have
helped considerably in somc cases where a mistake was made in the collection
of the botanical materinl, Therc is obviously still some confusion over
some local names, c.ge the Brous and Faveiras.

Some names are based on material collected from felling operations at
the Curud.

Where no botanical material has been collected the botanical names are
taken from the list given in Heinsdijk's Inventory Report FAO No. 601 or
were supplied by Dr., Murcga Pires.

NOTES
(1) These names occur in Heinsdijk's Report FAO No. 601, paragraphs 50-59,
in the forest type'Planalte II alto's; they have not been cencountered

go far at the Curud or Santarems

(2) Cagui is not a common name, Kakil is a Japanese name known in the south
(Sao Paolo) for an cdihle fruit of this genus,

(3) These arc not common names; however they arc used by workers with the
FAO Mission in default of any other name.

(4) Some confusion still exists in the recognition of some of Faveiras,

8]

Listas de nomes Locailsg—BotAnicos ¢ Botinicos-Locais de Arvores
nas dreas da Migsfo FAOs Curud~Una ¢ C.B.A, ,Santarém

Estag listas baseiam—se, principalmente, na classificagao gentilmente
feita pelo Dr. Murg¢a Pires, botinico do T.A.N. em Belém, com material
coletado pelo scu assisionte, Raimundo, de drvores numeradas em alguns dos
canteirogs de pesquisas (Bxperimentos 9, 18 ¢ 19). Os nomes locaisg foram
dados pelo mateiro Correa, gue trabalhou no grupo de inventdrio florcstal
da PAO nessa regiao, oncontrando-se, atualmente, ainda trabalhando para
a FAO, no Centro de Curud. FPequenos cspécimes de madeira foram coletados
na mesma ocasiao que o material botdnico (Doz.1958-Tan.1959; aquéles t8m
ajudado considerdvelmente cm alguns casos onde fol feito um 8rro na coleta
do material botéAmico. fLinda hd, Obviamente, alguma confusao acérca de alguns
nomes locais, p.c. 08 Breus ¢ as Favelras,



Al guns nomes baselamwso no material coletado quando das operagoes de
derruba no Curud,

Onde nenhum material boténico foi coletado, os nomes botlAnicos sao
tirados da lista que sc encontra no Relatdrio do Inventério de Heinsdijk,
FAO No, 601, ou foram fornccidos pelo Dr. Murga Pires.

s

OBSERVAGOES

(1) Estes nomes occorcm no Relatdrio de Heinsdijk, FAC 601, pardgrafos
50-59, mno tipo de florcsta "Planalto II alto" ate agora nao foram
encontrados no Curud ou Santardm,

(2) Caqui nao é um nome rogional. Kaki é un nome Japoncs empregado no
Sul (S%o Paulo) para wma fruta comestivel déste género,

(3) Bstes nomes nao sfo regionaisj cntretanto, sao usados pelos trabalha-
dores da Missao FAO por falta de outro.

‘

(4) Alguma confusfo ainda existe na identificacgao de alumas das Faveiras.
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LISTA DOS NOMES LOCAIS~BOTANICOS DAS ARVORES NAS AREAS

DA FAO; CURUA-UNA B C,B.A. ,SANTAREM

Abiurana

Abiurana branca
Lbiurana casca grossa
Abiurana cutite

Abiurana goiabinha

Abiuvrana matamatd (?) (provivel~

mente
Ahiurana séca
Abiurana ucuuba

Agact

Acapu
Acapurana
Agoita cavalo
Aguano

Lmapd

(Rapé de Indio)

Amarelinho
Anani

Andira (1)

Andiroba

Angelim da mata (normalmente)
(ds vezes

(provivelmente)

Angelim pedra
Angelim rajado

Aquariquara (normalmonte)
(ns veses)

Aquariguarana (normalmente)
(as VOEGS )

Araracanga

Aratacii

Lroeira

Ata brava
Axixd
Axud

e [y

Pouteria spp.

Pouteria sp.

Pouterid sp.

Pouteria cf. macrophylla
P. spp.

Pouteria cladantha

P, cf. torta

P. cof . virescens

Pouteria sp.

Pouteria sp.

Pouteria cladantha

P, cf. gutta

Hura crepitans

Vouacapoud americand

Cagsia apoucouita

Luhea spe.

Swictania macrophylla

Prosmium affn. amplicoma

B. paraense

Olmedioperebea sclerophylla

Parahacornia amapa

Pogonophora schomburgkiana
- Moronobea coccinea

Symphonia globulifcra

Hymenolobium petraeum

Carapa gulanensis

Hymenolobium excelsun

H. petracum

Dinizia exeelsa

Pithecolobium racemosum

Minguartia guiancnsis

Geissospermum cf, vellosii

Lindackeria cf. mayncnsis

L, sp. afn. pauciflora

Agpidosperma alba

A, cfe verruculosa

Sagotia racomosa

Astronium lccointedl

A. cf. ulcl

Vor Bovira ata brava

Sterculia pilosa

Saccoglotis cf. gulancnsis

Ss SPe



Bacabinha auina
Balantinha '
Bacuri

Breu branco

Ereu manga

Breu preto

Breu sucuruba

(1)

Buligu

Cajaucu

Camad.

Capitiu

Cagui (2)
Carapanauba

Caripé

(3s. vezesm)

Caroars
Casca grossa
Cagtarheiro
Cauvagu
Caucho (1)
Caxingubarana (casca cortada

amarela; leite - creme)

(casca cortada, vorm,

marronslelitc marron claro)

Cedro

124 =~

2,
|

Ferdinnndusa of s poxii
Ecclinusn abreviate
Platonia insignis ’
Proviun divaricatum v
P, giganteun

?¢ heptaphyllium

Pe nodulosum

P. sagotianun
Tetragastris

trijugum

altissima
trd jugun

heptaphyllum
Po nodulosum

P. sagotianum
Tetragastrie altissima
Protiun divaricatum v
P. giganteun

P hoptaphylium

P nodulosum

P of. opacunm

P puncticulatum

P. sagotianum
Tetragastris altissima
Trattinickia burscrifolia
Tetragastris altissima
Trattinickia burserifolia
Ormosia coutinhol

trijugum

-

Anacardium giganteum
Cagearia spruceana
Siparuna gulanensis
Divspiros practermissa
Aspidospermea auriculata
Licania hostmannii

Ire cof. incana
Le micrantha
L, ofs atahelli

Hirtella cf's prasalia
Brosmium cf.longifolium

Ver Abiurana casca grossa
3ertholletia cxcelsa
Coocoioba Sp.

g

Castillea uled

Brosiuwn ofs longifolium
Be of s pavciflora

Be velutinum
Helicostylis =p.

Ogcodela sp.
Cedrelsa odorata



Cedrorana (no CeBasAs)
Chimarris (3)
Coataquigaua

Conario (3)
Copaiba

Copaibarana

Croton

Cuiarana (ou Tanimbuea)

(1)

Cumaru

Cumaté

Cupiuvba

Cupui

Desconhecida _
(? Moela de mutum)

Envira amarela

Envira ata brava
Envira branca
Envira preta-

Envira surucucu

Bnvira X

(3)

EBrva de rato

Facheiro
Faeira
Pavelira arera

tucupi  (4)
Faveira barbatimao

Faveira Dbolacha

Faveira bolote

Faveira dura

Faveira £6lhe fina

Faveira marmari ()
Faveira mapuvigui (is vezes
(normalmente )

Faveira orelha de negro
Faveira parkio .
FPaveira uwing (3)
Freijé

(1)

Freijd branco

125 -

Ver Quaruba

Ver Pau de remo
Feltogyne cf. paniculata
Connarus angustifolius
Copaifera spp.
Bpurca schomburgkiana
Croton matauzensis
Buckenavia wvar. capitata
Terminalia amazonica
Te Tanibouca
Coumarouwna odorata
Saccoglottis
Goupia glabra
Thecbroma subincanum

Do

Pera bicolor
Quiina pteridophylla

“Fe

Xylopia benthamii
Rollinia annonoides
Guatteria amazonica
Bocagilopsis cf. multiflora
Gualteria cf. poeppigiana
Rollinia exsucca

Duguetia surinamensis

Do cf. flagellaris
Xylopia amazonica

Xe cfs nitida

Psycotrea spe

e

Derris spruccana
Roupala afn. montana
Parkia multlijnga
Pithecolobium decandrum
Stryphnodendrun ¢f, pulcherrimum
Vatairea gulanensis
Porkia pondula
Pithecclobium ou ? Enterolobium
Piptedania suaveolens
Camsia spruceant
Pithecolobiun decandrum
Stryphnodendruw cf. pulcherrimum
Enterolobium cf . maximum
Parikia oppousitifolin

Ver Fav, durn
Cordin geeldlann
C. cfe naidophiia



Glicia
Goiabinha

Gonmbelra

Guabiraba
Guariuba

Tombduba
Imbaubarana
Ingé

Ingarana
Itadba

Itaubarana

Janita

Jacaretba (1)
Jarana

Jatatba

Jatod

Joao mole

Jutal acu

Jutai mirim

Jutal pororoca
Jutairana

Liacre

Louro , (nprmalmente>
Louro amarclo’ (normalmente)

Lauro branco

Louro cancla

s .
{normalménte)

Louro chumbe
Louro cumaru
Louro preto
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(e

Glycidendron amazonicum
Calycolpus cf, glaber
Bugenia of . brachypoda
Alexa of. wackenheimil
Andira macrothyrsa
Swertzia aptera
Eugenia conjuncta

Clarisia racemosa (syn. C. nitida)

i

Ceoropia cf, obtusa
Pourouma velutbtina
Ingd cf, alba

I. cfs capitata

Is cof, fagifolia

T. cf+ heterophylla
I, cof, rubiginosa
Pithecolobium latifolium
Mezilarus itauba

M, lindaviana
Trichilia sp.
Cascaria silvestri

] o

Brosmium clevelutimum

Callophyllum brasiliense

Eschweilera cf., Jarana
Ver Jatod

Guarca 8p.

Neea cf. oppositifolia

Hymenaea cf. coubaril

He parvifolia

Dialium guiancnse

Cynometra hostmanniana

e

Visma cf. cayennensis
Ocotea spps
Aniba ef . burchellidi
Ocotea sp.
Aniba 8.
fa ef, burchellii
Ocotes 8PP
Aniba sp.
Licaria cf, americana
Ocotea cf. canaliculata
Ver Louro cancla
Ver Louro canela
Ocotea sD.
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e
Macacatba Platymisciuwn trinitatis
Macaco escorrega Capirora hyberiana
Magaranduba ' Manilkara huberi
Macucu (normalmente) Hirtella of, praealta

Licania cf. heteromorpha
Lre cofs opetala
e cf'e paniculata
Ire cfs parvifructa
L. ofs stahelld
(£61lha gratda e sapupemas

curtas) Cagearia singularis
Mamorana Bombax longipedicellatum
, B, paraensis

Mandioqueira (normalmente lisa) Qualea spPe

(d4spera ou egcamosas muitas : :

vezes chamada Quaruba) Qe 8P, cf, paraensis, homosepala
Mandioqueira (lisa) Qe sp. cf. albiflora, acuminata
Maparajuba Manilkara amazonica
Maraximbé Emmotum fagifolium
Marupé Simaruba amara’
Matamatd branco Egchweilera spe

(3s vezes) E. cf. sagotiana
Matamatd ci (3) Eschweilera’ cf. sagotiana
Matamatd preto Lecythis spe
Eschweilera cf. collina

Melancieira (1) Alexa grandifolia
Mirapucu Talvez Miconia sp.
Miratiba ' Mouriria cf. brevipes

M. cfs calocarpa
M. of« plaschaertii

M. spp.
Mogno ' Swietenia macrophylla
Molongd Ambelania acida

Lacmelia arborescens
Malouetia of, duckeil

Moraceas Ver Caroara, Caxinguberana ou Janitéd
Morototd Didymopanax morotoni
Muiracatiara Ver Arceira
Muirajugara Rauwolfia pentaphylla
Muirapiranga Brosmium paraense
Muirapixuna Cassia scleroxylon
Muilrataud Apuleia molaris
Muiratinga Ver Paxiubarand
Muricl Byrsonima cf., arugo
(raramente) Ternstroemia cf, dentata

Murta Bugenia cf. patrisii

B, sp.

Myrica cf. fallax
Murupita Sapium sp. ‘
Mururé Trymatococcus cf. amazonicus

Mututi Pterocarpus rohrii



Olacacia (2)

Orelha de negro

Papo de mutum
Parapara
Parinari

Pau amarelo
Pau branco

amarelo
ITOXO ¢

Pau d'arco

Pau de remo

Pau jacard

Pau marfim

Pau para tudo
Pau rosa

Pau santo (1)
Paxiubarana (Muiratinga)

Pente de macaco
Piquid

Piguiarana - (1)
Pitomba

Pitombarana

Pracatba
Preciosa
Pural

Quaruba
Fuarubarana

Quaruba rosa

Quinarana

Rapé de indio
Rosadinha

Olacaceae
Chaunochiton kappleri
Enteroclobium cof, maximum

—P—

Touroulia, Quiina ou Lacunaria
Jacaranda copaia
Parinari sp.
Buxylophora paraensis
Chaunochiton kappleri
Tlex innundata

Leonia cf. glycocarpa
Maytenus sp.

Tabebuia serratifolia
T. avelanedae
Chimarrhis turbinata
Laetia procera
Agonandra brasiliensis
Simaba cedron

hniba rosaeodora
Zollernia paraensis
Olmediophaena obligqua
Tuvomita cf. grata
Apeiba cf. aspera
Caryocar villosum

Ce glabrum

Sapindaceae

Leonia cf,. cymosa
Matayba cof. arborescens
Sapindaccae !
Trichilia sDpe

Aniba cf. canellil
Amajona monteirol
Duroia cf. sprucel

Qe

Vochysia mazina
Ve 870

Qualea — Vor Mandiogueira
Drisma uncinatum
Vochyegia revolutsa

V. of, surinamensis

Goissospermuu of, vellosii

for-

e

o Lmand
Touteria cladanthe

. melinonii

i

Wikavi

e ovenulosa

73
e SPe

SPPo



G
Sapucaia ‘ Lecythis paracnsis
L. usitata
Seringa itatba Hevea gulanensis
Sorva Couma guiancnsis
o Yacouben ef,. sprucei. .
neupira Bowdichia nitida
Sucuuba Pluniera . sps
Sumating (1) Ceiba pentandra
e
Tomangueira Fagara ap.
Tanimbuca Ver Cuiarana
Tarumd Vitex trifolia
Tatajuba Bagassa guianensis
Tatapiririca Prunus myrtiflora
Tavari Couratari macrosperma
Ce pulchra
(£61ha mitda) C. tenuicarpa
Taxi branco Sclerolobium ? sp. nova
Se 8D,
(raramente) S. micropetaluw
Taxi pitomba Sclerolobium cf., paniculatum
S. T sp. nova
Se SDe /
Tachigalea cf. myrmecophila
Taxi preto (£B6lha mitda) Sclerolobium micropetalum
(raramente) S. 7 sp. nova
(raramente) Se SDe o
(normalmente) Tachigalea cfs myrmecophila
T. paniculata
Tento Ormosia cf . paraensis
Tinteiro (raramentec) " Bellucia cf. axinanthera

Miconia cf. minutiflora
M, cf'v ruficalyx
e cfe surinamensis

Ms spe
Toboguina Oliyra latifolia
Trichilia Trichilia cfs acariacantha

Te ¢fe locointed

—U-
Ucuuba (pub@soente) Virola cusplidata
‘ Vo of., melinonii
(pubescente) Vo multinerven
q V. cfs sebifera
Ucuubarana ; Iryanthcra sD.
, Osteophloem platyspermum
Umizri Humiria balsamifera
Uruazeiro (1) Cordia spa
Urucu da mata (1) Bixa arborea -
Urucurana Conceveiba cf. gulanensis
Conceveibastrum cf, martianum
Hebepetalum humiriifolium
Uxi Saccoplottis gpe
Uxicurun ?Haccoplottis sp.
Uxirana Saccoglottis amazonica

Vantanea cupularis



LISTA DOS NOMES BOTANICOS-LOCALS DAS JRVORES NAS ARBAS

DA FAO; CURUA-UNA B C.B.i., SANTAREM

e [
Agonandra brasiliensis Miers Pau marfim
AMexa grandifolia Ducke Melancieira
A, cf. wackenheimii R.Ben Gombeira
Lmajona montelwrol Standl, Purui
Ambelania acida hLubl, ' Molongd
Lnacardium giganteum Hanc.et Engl. Cajuagu
Aniba cf. burchellii Kost. Louro amarelo
: : Louro branco
Lo cfecanellil (HBK) Mez. Preciosa
As cfe rosacodora Ducke Pau rosa
L. 8D Louro branco
Louro canela
Andira macrofhyrsa Ducke Gombeira
Apeiba cf. aspera Lubl, Pente de macaco
Apuleia molaris Benth, @ Muirataud
Aspidosperma alba (Vahl.) R.Ben Araraganga
Ao auriculata Mgf. - Carapanauba
Ls of s verruculosa M, Arg. Araracsnga
Astromium lecointel Ducke Aroeira (= Muiracatiara)
Ao cf. uledl Maltick Aroeira
-B—
Bagassa guianensis Aubl, Tatajuba
Bellucia of . axinanthera Tinteiro
Bertholletia excelsa HREK Castanheira
Bixa arborea Hub. Urucu da mata
Bocageopsis cf. multiflora (Uarb)
Frie Envira preta
Bombax longipedicollatum Hamorana
B. paraensis Ducke
Bowdichia nitida Benth Sucuplra
Broswium affn, amplicoma Ducke Amapd
Be cf. longifolium Ducke Caroara
' Caxingubarana (casca cortada amarelas
leite crome)
B. paraensc Hub, Imapd ou Muirapiranga
B. cf. paucifiora Ducke Caxingubarans
B, cf. volutlmun {Blal e ) Ducke Caxingubarana
Janita
Buchanavia var.capitate (Vahl)Eich? Cuiarana
Byrsonima amasonia Orig HMurici

B, cf. arugo Sagot

irg
J



Callophyllum brasiliensi Camb
Calycolpus cf. glaber (Bth)Beg.
Capirona hyberiana Ducke
Carapa guaianensis 4ubl.
Caryocar glabrum' (Aubl) Pers.
Co villosum Pers,

Casearia silvestri Sw.
Cesingularis Eichl,

C. spruceana Benth

Castilloa ulei Warb,

Cassia apoucouita Lubl,.

C. scleroxylon Ducke

C. spruceana Benth

Cecropia cf. obtusa Trece.
Cedrela odorata L.

Ceiba pentandra Gaorta
Chaunochiton kappleri (Sagot)Duoko

Chimarris turbinata D.C,
Clarisia racemosa R. ot P.

(syn. C. nitida)
Coccoloba sp. Lams
Connarum angustifolium (Rdllk)Shell
Copaifera spp. Ducke,Hoyne Magne
Cordia goeldiana Hub.
C. cfs naidophiln Johnat,
Ce 8D
Couma gulanensis Aubl,
Coumarouna odorata Aubl,
Couratari macrosperma L.C. Sm.
C. pulchra Sandw,
Co tenuicarpa A.Ce Smith
Conceiveba of, guianensis Lubl.
Conceveilbastrum ¢f ., moartionum P,

et Hoff

Croton matauzensis dubl,
Cynometra hostuaniiona Tul,

berris spruceans Benth
Dizlium guiancnse (Aubl.)Sandw.

Didymopanax morototoni (Lubl.) Dunc.

et Pl.
Dinizia excelsa Ducke
Diospyros practernissa Sand.
Duguetia cf. flagellaris
Do surinamensis Fries
Durois cf. sprucel Rusby

Jacaratba

Goiabinha

Macaco escorrega

Andiroba

Piguiarana

Pigquid

Itaubarana .

Macucu (félhﬁ grande et sapupemés
Camad

Caucho

Acapurana

Muirapixuna

Faveira marimari

Tmbadba

Codro

Sumatma

Olacacia

Pau branco

Pau de remo ou Chimarris
Guaritba

(3)

Cauagu
Condrio
Copaiba
Preijé
Froildd branco
Uruageiro

Sorva

Cumaru

Tauari

Tauvari

Touari (£61ha midda)
Urucurana

Urucurana
Croton
Jutairana

Facheiro
Jutai pororoca

Horototd
Angelim pedra
Caqui (2)
Envira surucucu
Bnvira surucucu
Purui

ourtas)
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o
Beelinusa abreviata Ducke Balantinha
Bmmotum fagifolium Desv. Maraximbé
Enterolobium cf, maximum Ducke Faveira orelha de negro
B, schomburghii Benth Paveira dura (nosca)
Epurea schomburgkiana Benth Copaibarana
Brisma uncinatum Warm ' Quarubarana
Eachweilera of.collina Tyma » HMatamatd preto
B, cf. jarana (Hub,) Ducke Jarana
B. cf. sagotiana Matamatd ci (3)
Matamatd branco (3s vezes)

L. sp. Matamatd branco
Tugenia cf. brachypoda DC. Goiabinha
B, conjuncta Amshoff’ Guabiraba
W, cf patrisil Vahl. Murta
E. sp. Murta
Tuxylophora paraensis Hub. Pau amarelo

e
Fagara sp. Tamanqueira
Ferdinandusa cf . paxii Winkl, Bacabinha guina

el

Geissospermun cf, vellogll Allemad. Quinarana
Aquaricuara (ds vezes)

Glycidendron amazonicum Ducke Glicia

Goupia glabra Aubl, Cupiuba

Guarea Sp. Jatody Jatatba

Guatteria amagonica Envira branca’

G, cf. poeppigiana Mart, Envira preta
N

Hebepetalum humirifolium (PL) Bth., Urucurana

Helicostyliz sp. Caxingubarana

Hevea guianensis Aubl, Seringa itatba

Hirtelia of, prosalta Sogotb. Macucu (normalmente )
) Caripé (3s vezes)

Humiria balesamifera Aubl. Uniri

Hura crepitans L. Acactd

Hymatanthus sucuuba (Spn. )Woodson Sucuuba

Hymenaea cf. courbaril L. Jutai agu

H, parviflora Huber . ‘ Jutal mirim

Hymenolobiun excelsum Ducke Angelim da mata

H. petraeum Ducke Angelim da wmata

Andira (rarament@)
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iy
Jlex innundata Poepp Pau branco
Inga cf. alba Willd Ingé
0. cf. capitata Desve Ingé
T, fagifolia Willd., Ingéd
Iy cfe heterophylla Willd., Ingd
I. cf, rubiginosa (Rich,) Ingé

T
Jacaranda copaia (Aubl.) D, Parapard

i
Lacmelia arborescens (M.Arg,)Mgf. Molongd
Lacunaria sp. Ducke ‘ Papo de mutum
Laetia procera Bichl Pau jacaré
Lecythia paraensis Hub. Sapucaia
Irs usitata Miers Sapucaia
L. spe. Matamatd preto
Leonia cymosa Mart. Pitombarana
L. cf. plycocarpa P. et E, Pau branco
Licania cf. heteromorpha Biha Macucu
Ire hostmammil Fr, Caripé
L cfe incana Aubl, Caripé
Irs micrantha Wi Caripé
Ire cf'e apetala %ﬁ Mey) Fr. Macucu

Lrs cfs paniculata Fansh et Mag. Macucu
Lo cf s parvifructa Fansh et Mag., Macucu
L. stahelli Xleinh. Caripé
Macucu
Licaria cf. americana (Nees)Kost' Louro c%nela
Lindackeria cf . maynensis P.cet B, Aquariguarana %normalmento)

L, 8p. &fn. pouciflora Aguariquarana (4s vezes)
Luhea st. Willd,. Acoita cavalo
i

Malouetia cof. duckel Mgf, Molongd
Wanilkara amazonica (Fuber) Maparajuba
e huberi Standl, Magcaranduba
Macoubea of . sprucei (M.hrg.)lgf. Sorva
Matayba cf. arborescens RAlLk. Pitombarana
Maytenus sp. Pau branco
Néz:lards itauba (i isgn. )Tatb.ex

Mese Itatha
¥, lindaviana Sch. ot Moz, Itatba
Miconia of. minutiflora (Bowmple)DC. Tinteiro
We cof. ruficalyx Glcaron Tinteiro
We cofve surinamensis Glearon Tinteiro
M. sp. Tinteiro

Mirapucu (raramcnte)

Minguartia puiancneis Aubl, Aguariguaro (normalmcmte)
Horaceae Ducke Caroara,Caxingubarana ou Janitd
Moronobes coccined Ananl
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Mouriria. cf. brevipes

M., cfv calocarpa Ducke

Me 8p. plaschaertil Pullc

Mo sDPPS

Wyrica of. fallax (Rich,) DC

Neea cf, oppositifolia R. et P,

Ocotea canaliculate (Rich.) Mz.

8D’
8PP
O. SPPs
O. 8DDe
Ogcodeia sp.

O
0.

Olacaccae Klets

Olyra latifolisa

Olmediophaent obliqua {Hub. ) Ducke
Omedioperchea sclerophylla Ducke
Ormosia coutinhoi Ducke

0o cof., paracnsis Ducke

Miratha
Miratba
Miratba
Wiratba
Murta

A

Joao mole

O

(normalmonte)

(s vermes)
(3s vezes)

canela
chumbo
cumaru
amarclo
branco
prcto

Louro
Louro
Louro
Louro
Louro
Louro
Louros

Caxingubarana (casco cortada verm. )

(marromg leite marrom claro)
Olacédcia (3)
Taboguina
Paxiubarana (aMuiratinwa)
imapd (= Rapdé do indio?
Buigu
Tento

Osteophloem platyspermumn (A.DC)W@rb Uccubarana

Parahacornia amapa (Hub,. )Ducke
Parkia multijuga Benth

P, oppositifolia Bth,

P. pendula Ducke

Parinari sp. Huber

Peltogybe cf, paniculata Bth.
Pera bicolor

Piptadenia suvaveolens Jidg.
Pithecolobium docandrum Ducke

Po latifolium (L,) Benth

P, racemosum Ducke

P. 8p. Benth

Platonia insignis Mart,
Platymisciun trinitetis Hubor
Plumeira sp. _
Pogonophora schomburgiiana Micrs.
Pourouna velutina Mart,

Pouteria cladantha Standl.

P. of, gutta (Ducko) Baehni
Pe macrophylla Byma
P. melinonii (Bngl.) Bachni

D

Amapd

Faveira

Faveilra

Paveira

Parinari

Coataguigauva
dosconocidn

Faveirs £81ha fina

BFaveilra arara tucupl

Faveira mapuxiqul

Ingarana

Angelim rajado

Paveira dura ou Paveira uing (3)

Bacuril '

Macacauba

Sucuuba

Amairalinho

Imbaunaraba

Abiurana goiabiwha

Abiurana ucuuba

Rosadinha

LAbiurana ucuuba

Abiuraha cutite

Rogadinha

arara tucupl
parkia
bolota

(4)



Pouteria cf. torta (Mert.) Rdlk- - Abiurana goiabinha
P. venulosa (Mart.ct BEichl)Bachni Rosadinha
P, cf. virescens Baechni Abiurana goiabinha
Pe spp. Abivrana (varias)
Ps sP0 Abiurana branca
P spo ‘ sbiurana casca grossa ou Casca grossa
Pe spPD Abiurana cutite -
P 870 ibiuranc matamats
Py spe Lbiuvrana séca
P sp. Rogadinha
Protium divaricatun Engl. v. :
trijugum Swart Breu branco

Breu manga
Breu preto
P. giligantoum Engl. Breu branco
Breu manga
Breu proto
P. heptaphyllum (Aubl.) March. Brou branco
Breu manga
Breu preto
P. nodulosum Swart, Breuw branco
Breu manga
Breu preto

P. cf, opacumn Swart. Breu preto
P. puncticulatum Machs., Breu preto
P. sagotianum Morch. . Breu branco

Breu manga
Breu preto:

Prunus myrtiflora Uxrb, Tatapiririca
Psycotrea sp. Erva de rato
Pterocarpus rohrii Mutitd
Qe
Qualea sp. cf. paraensis, Ducke Mandioqueira (&spera:ou gscamosa, frequen—
homosepela temente chamada Quaruba)
Qe sp. cfe ~lbiflora Warm, ,
acuninata Mandioqueira (lisa)
Qe SDPD. " HMandiogueira (normalmente lisa) -
Quiina pteridophylla (Rudlk)Pires desconocida (= Molea de mutunm)
e« SDa S : . Papo de mutunm - '
~Re
Rollinia anonoides R.E. Fries Envira ata brava ou ita brava
R, exsucca DC. Envira preta
Rauwolfia paracnsis Ducke Muirajugara

R, pentaphylla
Roupala afn. montana Faeira



Saccoglottis amazonica Benth
S. cf. guianensis fubl

Ss 8P

Se 8P

Sagotia racemosa Baillon
Sapium sp.

Sapindacene

Selerolobium micropetalum Ducke

J. cf. paniculata Vogs
Se 7 sp. nova P. et P,

Se SDe

Simaba cedron Planche.

Simaruba amara Aubl,

Siparuna gulanensis fiubl,

Sterculia pilosa Ducke

Stryphnodendron cf .pulcherrimum
(Willd)Hochn

Swartzia aptera DC.
Symphonia globulifera L,
Swietania macrophylla (L) Jacq.

Uzxirana

Axud

Lixud

Uxi ou Cumatd
araticid

Murupita

Pitomba

Pitombarana

Taxi preto (f8lha mitda)
Taxi branco (raramente)
Taxi pitomba

Taxl branco

Taxi pitomba -

Taxi preto (raramentc)
Taxi branco

Taxi pitomba

Taxi preto (raramente)
Pau para tudo

Marupd

Capitit

Axixa

Paveira
Faveira
Gombeira
Lnani

hguano, Mogno

e

Pabebuia avelancdac(Lact G.)Standl.Pau d'arco (roxo)

Te serratifolin (Vahl.) Nichols
Tachigalea cof .myrmecophila Ducke

T, paniculata Aubl.

Terrinalia amarzonica (Cmel )Brell
Ts tanibouca Smith )
Terngtrocmia cf.

dentata (Lubl.)

Tetragastris altissima (Aubl,)Swort.

Theobroma suvbincanum Ii,
Touroulia SPa
Trattinickiaburserifolia Mart.

Trichilia cf.
T
T,

acariacantha Harms.
>cointel Ducke
lecointei Ducke

Do

Trymatococcus of . amazonicus P.ot.
EO
Tuvonita of s grata Sandw.

Pau d'arco (amarelo)
Toxi
Toxi pitomba

Taxi preto

Cuizrana nu Tanimbouca
Cuiarann ou Tanimbouca
Huriei (raramonte)
TGUL branco
Breu manga
Breu preto
Breu sucuruba
Cupui

Papo de nutunm
Breu preto
Breu sucuruba
Trichilia
Trichilia
Ttauvbarana
Pracatiba

Mururé
Paxiubarana

proeto (normalmonte)

(normalmente)

mapuxiqui (normalmente
barba timac (3s vezes) -

normalmente
( )

(normalmente)



iy
Vantanca cupularis Hube. Uxirana
Vataires gulanensis iubl. Favelra bolacha
Virola cuspidata Benth Uccuba(pubescente )
Ve cfs melinoni (Benoist) AC, Uccuba
V. multinerva Ducke Ucuuba (pubescente)
V. cf, sebifera Lubl, Ucuuba
Visma cf. cayenensis Choir Lacre
Vitex ftriflora Vahl, Taruma
Vochysia guianensis Aubl. Quarubatinga
V. maxima Ducke Quarube
Cedrorana (Bs vezes no C.B.L.)

V. revoluta Ducke Quaruba rosa
Ve cfe surinomensis Stafl. Quaruba rosa
Vo SDe Quaruba
Vouacapoua americana Ducke Acapu

iy
Xylopia amagonica Frics Envira X (3)
Z4 benthamil Rob. FPrices Envira amarela
X, cf. nitida Dune. Envira X (3)

/.

Zollernia paracnsis Hub. Pau santo
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APPENDIX  XIV

LIST OF RESEARCH PLOTS

Campos Trial Plots, Fascndinha, Macapd

Natural Regeneration and BEunrichment, Porto Platon
Natural Regeneration and Enrichment, C.BaA,

Line Planting, Santardm

Trial Plots, Santardm

Natural Regeneration, Planalto, Curud

Enrichment Planting, Planalto, Curud

Trial Plots, Planalto, Curui

Girth Increments,Planalto, Curud

Girth Incroments,l.A.W,, Belém

Tree Killing - Arboricides, Porto Platon, C.B.A., Curud
Cedro Regencration, Planalto, Curud

Roadside Planting, Km 4 and 5, Flanco, Curud

Campos Trial Plots, Km 56, Macapd - Porto Platon

Trial Plots, Flanco, Curud

Enrichment Planting, Flanco, Curud

Guariuba Regenceration, Planalto, Curud

Tree Killing — Arboricides and Girdling, Planalto, Curud
Girth Incromonts,C.Beds

Trial Plot, Pincs, L.4,N., Boldém.

The position of the Curud plots is shown on the Curud map (Map No. 2)





