CHAPTER 4 TAUNGYA METHOD/AGROFORESTRY METHOD/AGRI-SILVICULTURAL METHOD

The agri-silvicultural method an the troepics 1s usually called the
"taungya” metnod, a Burmese name meaning the cultivation of crops by tne

slash-and-burn metnod of farming. As 1t started in Burma, 1t vas apclied

to the "field 1in the n1lis”. It nas come to be Knowh as "rkaingin' 1n
the Pnalippines, "tumpangsari" in Indonesia and the "soamca" SYSULEM 1T

Kenya.

Tne oraiginal model of tne taunjya system was introduced asoat a nundred
years ago wnen Brandis, a Sermah botanist/forestry enzineer tnen emploved
by tne Forestry Agency of India came across the vast Imperata grasslang
naving been deserted by a Burrmese mountain tribe wnos had practiced the
slash-and-burn method there. He froposed tne development of a teax
plantation ny natives and was accepted. Tne natives were allowed to
cultivate tne grassland into ararle iand and use 1t for crop zroduction
for two vears, on the single conditicn that tney snculd tlant teak seedlaings
furnisned by tne Forestry Agency before tney left the land.

Thne taungya methed has been improved 1n many wavs Over tnhis vears.
Compatible witn various compinations of crop’frait plants and aseful tree
specles, 1t sontribates to tne 1ncreased profit ootential of tne land and

accelerates tne growtn of forest trees at tns sare time

Tne modern taungya metnod 1s esserntially tne same as 1Ts original rodel
introduced apbout a century age. Under a certaxn restirictave contract.

farmers are permitted to develop a clearang for crop rroduct
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seedlings of useful trees are planted after crops are “arvested oy the
farmers of in the first or tne second vear of cultivation. The most
important tning is that tney are planted nefore the clearinz cores to o

covered witn useless grasses.

The modern taungya metnod 1s becoming none widespread 1n africa, India
-
and Sotneast Asian countries. Througnaodt tne troplcs taungya 1s tne

word whicn means tne combanation of farming and fcrest-raising activities.

A Japanese version of the agri-silvicultural methed has been traditionally

adopted by farmers an the nortn-eastern part of the country.

- 71 -



Called "Kibasaku"”, it aims at reanforcing the fertilaty of the farmland.
When the productivity of thear land has run down over a certain period,
farmers switcn to raising alders and the like which encourage the
propagation of root bacteria so that nitrogen is increased in the soil,

The trees are cut in 10 to 15 years and crop production resumes.

Japanese farmers are also known to combine the cultivation of such
cabinet woods as paulownia or fruit trees with that of crop plants.
This can be regarded as a der:ivative of the taungya method in a broad

sense.

The taungya method of combined agricultural and silvicultural
activites, as seen above, 1s also advantageous in that fertilizing and
weeding, primarily intended for tne increased productivity of crop plants,

also promotes the growth of seedlings of useful trees.

Accordang to the taungya method, space for farming is obtained by felling
trees, and such crops as soypean, pepper and Mandioca are raised as the
cover crop on the land while seeds of useful trees are directly sowed or
their seedlings are planted between the rows of crop plants. Farmers

usually tend the planted seedlings.

Wnile crop production continues such activities as weeding, removal of
creeper, protection from insects and diseases are carried out for the
trees. When crop cultivation ceases on the lang, the trees continue to

be tended for several years more 1f necessary.

Althougn planted between the rows of crop plants, the seedlings are
exposed to tne direct supshine. This means that "pot” seedlings or

"naked root" seedlings are preperable for such an environment,

Althougn tne planting density of seedlings tends to be determined by the
type of farming and 1ts customary characteristics prevalent in the locale,
it 1s usually possible to plant 1,000 - 1,250 of them per hectare of

land.

Because of its very nature, that is, the combination of agricultural and
silvicultural activities, the successful application of the taungya method

depends on the introduction of a proper land holding system, a viable
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organization of farming activities and tne farmers' willingness to make a
Joaint effort and cokserve related rules and regulations. Sun trees of
a favorable shape, easy to trim and wnich are insect and diseases of

resistant are preferred in the taungya metnod.

That a sufficiently large number of farmers are willing to cooperate and
tnat they stay in tne place long enougn are 1s essential to the

successful reforestation of a large area Jasing the taungya metnod.

Except for certain special places the taungya method 15 scarcely used in
tne pasin of the River Amazon, due perrhaps to the abundance of land.
Snafting cultivation is most widely practiced, resulting 1n the 1NCreasing
destruction of forests. This 1s likely to exert a narmful anfluence

on a growing scale nereafter.

Tne difficulty encountered in trying to departure from the conventional
metneds of farming and forest/land applications appears to be a commen
proklem of developing coantries. 3As a means of introducing a well-
regulated and orderly metnod of slasn-and-burn caltivation the feasaibility
of tne taungya metnod througncut tne Amazon pasin deserves close
examination. For anstance, tne cossisalaty of grouging farmers into

local units, so tnat eazn anlt 1

in
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¢red to a recarrang round of
cultivations in a <ertaln arsa onder tne leadersnir of an agracultural

engineey, snould be considered.

Reforestation py farmers using tne taungya metnod 15 also rewarding in
that i1t nelps tnem enlarge tneir capita. resources, if only a croper

means 15 estaplisned to recycle tne profits of reforestation to tnem.

Tne improvenment of local comrunities, egpecially tryilng to encourage
nomadic tripes to settle down in scotn economic and geographical terms,

1s taking on added urgency.

1f the upstream regions on the Amazon, for instance, Tingo Maria havang
been surveyed tnis time, are to penefit from reforestation permanently
or semi-permanently, the taunsva system 1s capable of showing good

results.
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Tne taungya system as it 1s apprlied ain various places for the reproduction

of tropical rain forests is described in the following pages.

(1)

Turmeric catcn cropping in tne northern part of Bengal

In a1s paper entitled the "Swatch of tne Century” Lahari (1964)
discusses the application of tne taungya system in the state of West
Bengal for the rejuvenation of forests. The growth of planted trees
1s suppressed for tne first one to two years so that crop plants are
raised and aarvested under their cover. A crop cultivation test
site 1s establisned in a man-made forest two years old or above,
desagned for catcen cropping. Tnis as intended to spread the concept
of antegrated arrlications of forests for a more efficient use of

the soil.

The crop rlants selected are turmerac, ginger, pineapple and dioscorea,

and are cultivated under the follewing conditions.

1) Tropical weatser. Tne hignest temperature 1s recorded in Apral
at 27°C and tne lowest in January at 19°C.
Tne precilpitation averages 3,222 - 4,330 mm a year, centering on
tne foar-month priod from late May to late September.

Humidity 135 nign throughout tne year.

2) Land composed of alluvial deposits topped by a thick layes of

sandy so1l.

3) The gregarious growth of sal (snorea robusta) can be seen an
tphat part of tne forest which drains well due to the presence

of the tnich layer of sandy tor soil.

Mechanization was introduced in this distric since 1966, whale

catcn cropping continues to depend on man power.

International caterpillar (TD-25s) are used to collect trees all
over the forest. Only tree trunks are harvested while tree tips
and stubs are used to make charcoal. Stubs left over from purning

are carried away from the district for disposal.
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The clearing 1s prepared for cultivation by using neavy disc
ploughs (AMCO). This 1s done in March every year. Soil

preparation is followed by the staking-off of lots for planting
the seedlings of selected trees, Small farming tractors

(Esort-37) are used to plough and narrow tne land petween the
lots.

For tne first two years soybean (aus paddy) was planted in the
summer and mustard in the winter, to provide a protective cover
for the seedlings. Turmeric and ginger tegan to be cultivated

in and after tne third year.

Turmersic (Curcuma longa Linn) can grow 1n the snade, provaded
the certain temperature conditions are met. Wild turmeric 1s
known to grow well in tne snade of mango trees. For this reason

it nas been selected for catcn cropping in the man-nade forest.

The catoh croppang work consists of twe sessions of weeding and
so1l improvement a year in the first and second years., Tne
first so1l i1mprovement is done wnen tne crop plant grows 15 - 20
cm tall, and the second sescion takes g£lace wnen it pecomes

50 - 60 cm tall.

Weeding takes place after tne rainy season and toward tne end
of the winter. It 1s done tares times 1n piaces where weeds
grow more aggressively. weeding crop rlants elininates tne

need of weeding the forest lots,

Influence of Caten Cropring on Teak Growth at tae Chamtar gite
Cleared in 1266

1268 Catch Crorring

im)

T - , -

Survey data 168 | 8/68 | 1/69 8/63 1/79

: —+

Caten crorping 5.76 . 6.30 6.8 7.72 8.00
practised i
. |

Catch Cropping 4.59 5.20 . 5.50 6.26 6.50
not practised I
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(2)

Taungya system at Negri Sembilan in Malaysia

Malaysia contains & vast forestland where nature is allowed to take
its course. Reforestation efforts are reguired to restore its

rroductivity.

The taungya system with 1ts sigmificant forest rejuvenating
potential assumes an indispensable role 1n the management of the

national forest in Negra Sembilan.

The taungya system 1s instrumental in re-instiling the productavity
into a land exnausted due to i1llegal cultivation durang World War
II, making arasle tnose lands wnicn are covered witn useless

1alang (Imperata cylindrica) grasses or reinforcing the forest

resources on marginal land by artificial means.

Tne taungya system used in this distract is divided into two types,
one using pine tree (Pinus caribaea) cultivation while the other

uses conventional broadieaf trees.

Tne former nas been adopted by the forest-building authoritaes
at Galian and Setul near Mantin. Pinus caribaea 15 the main
species. Pinus markusii, Pinus oecarpa, Araucaria hunstcinii and

Araucaria cunnlngnamnii are also used.

Thne broadleaf tree 1s used by tne Kenabol forest-builiding bureau of
Jeleba. 7Tne main species consists of Snorea leprosula, Shorea
ovalis, Snorea paruifolie, Snorea acuminata and Dryobalanops

aromatica.

in part of tne selected for the taungya system tne secondary forest
"peluker” has been made, but it was largely covered with useless

lalang grasses.

In 1966 the state government established a project to reforest the

lalang grasslands witn fast-growing trees in the Gallah, Setul and
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Lenggeng national forests.

Tne farmers in tne district were permitted to use tne land freely
in tne national forests for three years for the cultivation of
banana and other crops. Tney had to pay for the felling of frees,
5011 preparation, burning of forestlands including roads, etc.

all by tnemselves. ‘They were also bound to rlant and tend seedlings

of selected trees furnished oy tne forest-building bureaa as lonc

as tney continued trne cultivation of crops in tne state-owned

forests.

Tne Crops were usually planted an Marcon and Septemnber, mainly
ganana, at 2.> x 2.5 mor 3.3 ®x 3.5 m intervals. Papaya, pineapple,

vegetarcles and octhers seré also raised side py side witn oananas.

In tne tine tree versicn of tne taungya system, plne trees and

bananas are cultivated sirultanssusly.

The conventional broadleaf tree taungya system for thne Kenabol
national forest depends on the cover of panana leaves for tne
seedlings. Tne seedlings are clanted six to seven montns after tne

planting of tne canana trees.

weeding and tng prevention of attacks by insects and diseasea are

indispensaple for tne saccessfal applicaticn of any taungyas system.

[
ut

Tne tall Mikanla spp Jrasses cose an especially sagnificant tnreat

after farmers .aave left zne site at tne end of tne contract.

The Mikanla spp grasses grow guickly. The taller they grow, the more
expénsive weeding out pecomes, Several weed Killers have pegn

tested mut nave not feer very effective so far.

Young, conventlonal proadleaf trges nave sometlwnes opeen known to
develop witherang problems witn tnelr top or s1de prancnes.

It nas already peen learned tpat it 1s caused by parasitic insects
which ampairs their growtn. sracdleaf trees are susceptinle to
attack regardless of tree species. Tné witnering proklems are more

pronounced 1in low lands tnan n1gn lands.

- 77 -



(3

cnean (1971) feund tnat a species of cicada tunnels and breeds
insi1de the inner bark lavers wnich are essential to the trees
growtn, tnus accounting for at least part of the withering problem.

The application of proper ansect killers has mitigated the extent

of the problem.

Tne Taungya systen in tne Democratic Republic of the Congo

Tne glanting density of Termanalia amperba trees at relatively
wide (12 x 4m) antervals is regarded as optamum for the country’s
Belgian forest, where bananas are the main ¢rop. This 1s
gconomically feasible in rlaces where forest management of a

sufficaiently large scale 1s possikle.

In trhe West Indies tne taangya system depends on the combination of
manogany {(Swietenla maerornylla) and banana, usaing fertilaizers to

cromete tng grostn of ranogany trees,

arotner version of tne taungya system anvolves cocoa cultivation.
Tnis 1s consadered fairly advanced at the Cross River North Forest

ih gastern Ligeria, ~oich 15 on a large-scale experimental basis.

Aocordins to tnis nmetnod, natural usefal trees are narvested, except
for a certain nanwoer of crotected trees. Cocoa planting 1s done

at 3 % 3n aintervals and tne protected trees are felled except for
tnose tnat will groviade cover for the cocoa trees. On the other

nand, tne cassava’cocoa taungya system has a planting interval of

Tne 301l consists o fertile loamy soils of volcanic ash, and the

rainfall g 2,340 mn a yasr.

The problem witn this system 1s that trne protected trees may
obstruct the continued growth of cocoa of crop plants, depending on
the species selected. The trees may be thanned out or destrovyed

by using some chemical agents, but cocoa and other crop plants may

suffer at the same time.
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{4)

On Trinidad this system 1s especially promoted in privately owned
forests whexe all the trees are felled, rcut burning 1s omaitted.

The crop plant selected is banana while cocoa and Zrytarina spp.

trees are combined for cultivation. Erythrina spp. trees are

planted before cocoa.

Sucn other nigh-guality catinet woods as Cedrela odorata, Cordia

alliodora and Swietenia maeropnylla are alsoc among the preferred
tree species.

-

The timber crops are cultivated, assaming a narvesting cycle of 30
to 4% years. Timber profits at tne end of the last cyslie are

expected to makKe up for tne costs 1ncsirred 1n Ccocoa Cuitivation.

If tne taungya system failis to be practised ac extensively as
desired due to a lack of effort, or 17 reforsstation efforts

contradict natural ¢conditicns in one way or another, nign-land
forests can be rejuvenazzd in twe
complete felling of trees and tne linear planting of sgedlings
The marketability of forsst croducts
Tne former 1is tne best wnen tne forest reglds o
possikle for tne nroduction of wood pul
or when a plantation of tree species cagpacle ol Senserating nlgner
returns on investment at Sots Lnanring and Larvesting
instance, teax) must se developed, Ine liansar planting nstacd

cannot ralse tnese tree species as effectively as desired.

The tungya system 1s usefal wiere tng rrodastivity of tne land rust

pe maximized, tO DrOMote SOLL CORSErvation In i@ trofics.

Taungya system 1n tne Philippines

s8]
o
H
rt
O
rh
o
2]
m

In the Philippines the taungya systeq 1s froctised as

PICOP project at Bislig on tne 1island of Mindanac.

The partacipating farmer 1s provided witn at least 10 nacetares of
land within 100 km of a paper manufacturing rlant. He devotes 20%

of his land to the production of foodstuff and livestock, and the
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rest to the cultivation of pulp trees which grow gquickly and are
felled at tne time of harvesting. The foodstuff/livestock
producticon side by side with the pulp tress resulis in not only
increased agricultural production as a whole but also in increased

income for the farmer.

Tne paper manufacturing plant has pulp wood consumption capacity
of 430 tons a day. A Pnilappine Development Bank loan of
1,000 pesos per hectare of land 1s available for the particapating

farmer,

The maln tree species selected 1s Albizzia falcata, which is
narvested every eignt years. The paper manufacturing company
furnisnes seedlings for 0.1 pesos each at the nursery and at

J.15 pesos at the plantation. But the payment 1s deferrable untal

tne farmer concludes tne first sale of his pulp wood to the company.
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CHPTER V

5.1

OUTLINE OF THE PERUVIAM TIMBER PROCESSING INDUSTRY

OUTLIKE OF THE INDUSTRY

Timber production in Peru has been gradually shifting toward the
international market for several years, departing from 1ts total
dependence on domestic consumztion. Tne main castomers are tne

U.5.A. and South American countries, but the Peruvian product 1s also

fanding 1ts way ainto tne Eurcpean and Asian markets, out only on a
limited scale.

Sucn conventional centers of Peruvian timoer troduction as Pucallrna
and Igultos continue to pe tne mainstay of tne industry. But tne
survey team got the imgression tnat timoer produstion development
efforts are centered on the Cnanchamyo district, Tne development of
tne Tinco Maria district 1n association w#itn tnat of tne Tarapoto
disctrict, wnere the road servize now extends over the Andes, will
assume a major signiiifance nereafter.

Tne opening of tne road netween Tingo Maria and Tarapoto 1s looked

forward to.

Tne Peruvian Sovernment 1ls 2mona

il

is1ng enhlarced nigner sducation

facilities in forestry in order %o cope witn tie sncrtage of experts

&

]

in tnese develop

g Gigtricis.

in SLE TiTper srocessdrs, that s,
rlywood manufactarers and saw —all orerators, are relatavely well
equirped, and free Ifrorm major tecanical prokblens. Toe gualaty of
tneir products 1s imgressive, reflecting tne apuncdance of hign-grade
logs. But there ssems to de some room left for improvement in the
setting and trimming tecnnigues of saw mill operators and plywood
manufacturers’ technical eiforts to attaln a more inténsive use for
raw materials. Another point wortn notang 1s tnat poth material
woods and products are "snort” ones. For instance, plywood materzal
15 a round silce 8-feet long in tne forest and has 1ts lengtn trimmed
by one foot imiediately pefore it is carried into tne plant.

This reflects the limited transportation capabilities, especially

roads, but tne situation sgems to be imMproving fairly guickly through

trne introduction of rechanged transporrt.

The conventional dependence of floating down river for the delivery

- 81 -



of material woods 1n the rainy season or carting often caused a

pause 1n plant operations. But this pause nas been reduced due to

tne growing use of tractors which carry chain-sawed logs to the loading
station where tney are loaded onto trucks for delivery. The work
ceri1od of a timoer processing plant using mechanization 1s steadily

increasing.

From tne standpoints of material woods and products, the state of
affairs 1n the industry can be summarized as follows. Material woods
nave regen almost exclasavely limited to those which would justify: 1)
transportation derendent on floating down the raver an the rainy
season tae tress whicn Rave been felled in tne dry season, or carryinhg
ripsawed logs on tae pack of donkeys, etc. to the road side; and i1}
addational costs incurred in re-processing them ain Lima. They are
manogany =caoba; Swietenia sr.) and cedro {Cedrela sp.) which

are typical of the useful Peravian woods, Tne very existence of the
industry nas derended on tne world-famous guality of tne material
woods and prodacts. Tne snortage of such superior wood 1s becoming

incr ingly sroblsmatic. Tne ase of gpecies otner than mahogany
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ang cedre is assaniny Srowlng significance. Tne Peruvian universities
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ureaw, and Mainastry of Agriculture are uniting
efforts o maxe a saccess of this challencing task. Tne andication
is that tney are acnieving encoaraging results, But the reforestation
of areas where sacn aseful trees are felled will continue to take on

extra urgency.

From tne consumgption standpoint, the demand for fuel wood across the
country anc of pailding wood in local sectors are alsc rather
pronounced. Building wood 1s mostly reguired for flooring and cottage
puilding, mostly consisting of logs of eucalyptus (Eucalyptus sp.)
supplied from plantations and otners ranging ifrom "small” to "medium”
in diameter. The demand for small-diameter logs as stakes 18 also
guite large. Unlike Japan, the Peruvian situation 18 characterized

by the relatively large share of flooring materials, utility poles,
stakes, railroad ties and furniture, and tne local polarization of the

domestic demand.
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Peruvian timber standards nave not been established, out appropriate

foreign standards have been adopted for tne export trade.

TIMBER APPLICATION SITULATION
(1) Resources

Saw mill operations nave been maintained on a relatively small
scale for tne past 47 years, centering on tne selective narvesting
of tne most useful trees as descrined apove.

The reforestation of felled arszas 1s taking on extra urgency

these days. Tne material wocd situation

PR
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. Tarapoto, Tinge
Maria, Pucalipa ané otrers covered oy tne sarvey conducted tnis

time are discussec below.

(1) Reforestavion effocrts ain tne
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stood to nvolwve six tree greciss for a site less tran 1,120 ha

in area and 1z tree soecies Ior a site larger than 1,220 na. and

reasare 1.5 - 2 metsryg i dia-eter and tore %nan 37 metsrs Irow

{11) Main tree =peciss and material wocd Siameters in the Tinge

Maria dastract.
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Generally spsaking, standing tYees TLaS54ring Nors tonan
(25") 1n diaveter and 22 - 40r :n ground clsarance (dastanc
between tne ground surface and tne lowest bough) can te felled.
Tney are uswally transported 1n iogs, =acnh measurang 75 omoin

diameter and 3 - 3m in lengtn.
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(111) The Pucallpa district 1s the birth place of the Peruvian
timber processing industry, and st11]l forms the hub of its
activities along wath Iguatos. Many forms of weod processing
operations are practised in this district. Typical of "red"
woods are mahogany and cedro and "white" woods are catahua
(Hura sp) and moena (Necrandra sp.) wnaich are susceptible to

attacks by insects.

the felling of trees used to be lamited to within 3 km of the
banks and brancnes of the raver, and depend largely on man
power. However, tne increasing intreduction of chain saws and
tractors to cut trees and haul tnem to the loading station, has
enlarged the range to 15 -~ 18 km from the pranches and 120 km
or so from tne main stream. Geograpnically current activities
cover tne area between Seyana wnicn 1s located 230 km down the
raiver CUcayali {(Amazon) and Atarala situated 300 km up the raver.
Mecnanization accounts for 70% of present operations in tne

area where 70 tractors are already emgloyed.

Logs up to 22-feet long are now transportable due to the
antroduction of tractors, compared with the conventional maximum
of 12 feet, The mechanized transpertation of material woods
enables timper processors of Pucallpa to &ork continuously
througnout tne year. A certain processing mill 1s reported to
pe dependent on the motorized delivery of material woods for

40% of 1ts total needs. Material woods of superior quality

are firstly earmarked for plywood manufacturers an this distract.

Material woods produced in the dry season and delaivered by
conventional {(non-motorized} means become fit for processing in
apout two years, Tne so-called "sunken" wood is not used by
the industry. Tne saw mill covered by tne survey had no

facilaity for tnis type of material wood.

{1v] Diablo fuerte (Podocarpus sp.) 1s the only needleleaf
tree of Peru and makes a guality material wood. The survey
team did not visit tne place this time, but the production
of diablo fuerte 1s reported increasing in Pasco and Junin

Kayamalka and Amazonas Prefectures inthe north are also credited
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with sizable snares in the Peruvian production of this

needleleaf tree. Presently ulcumano (Podocarpus glemeratus)

and roble (Neetandra sp.) are recgarded as major production
specles,

{v) The wood material price at the plywood plant of Pucallpa
amounted to S/L 4,002 - S/L 6,303/m3. vrnille the Peruvian
Governments puts & man on tne export of logs, there 1s Lo
regulation at all as tne size 3f sawn wood. Tne wood resources

agpplication conditions are surmarized in Tacles 1 to & oelos.
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Table 3 Main Tree Species of Tarapoto

Tree specles

Botanical name

Caoka o Aguano
Cedro

Cedro colorado
Tornillo o Huairacaspi
Moena Amerilla

Moena negra

Cumala

Chucchunbo

Bolaina

Quinilla colorada

Mashonnaste o tulpay

Swietenia macrophylla
Cedrela spp.

Cedrela odrata
Cedelinga catenaeformas
Aniba amazonica
Nectandra sp.

Virola sp.

Gunyacan Vetess

Guazuma sp.

Clarisia sp.
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Table 4

Main Tree Species, Application and Log Piameter of
Aucayacu and Tingo-Maria Products

Tree species ng Application Botanical nam
diameter name
{in.)
Tornille * 30-45 Building Cedrelinga catenaeformis
Moena * 24 Furnature Nectandra sp. **
Bolaina * 6 General i Guazuma crinita
Chentaguiro 24-26 iFlooring, * Diplotropas martiusil
'Railroad |
! ‘ties{good
| material)
Favorite 130 Osteophloeun platyspermum
Vilco * 130-40 i % Pithecolopium spruceanum
' } i
Pashaco * E30-4D | Schizolodium amazonicum
f
Huimba "40-45 ‘ Ceiba suhuma {pentandra)
Azufre * 125=-28 i
|
Matapalo { ' Ficus sp.
* |
Zapote 130-45 | Furniture, Matisia eorcata
i "sliced
: veneer
| undersea
' structure
Tulpay ™ 25-28 Clarisia racemosa
t
Chamisa 24~37C Terminalia S&.
Huangana rinon 39 ; Lucuma sg.
Higuerilla 30-40 ' R1Cinus Ccomunis
Manchanga 20-28 Brosium nusanum
Renaco 25-3% Ficus sp.
Azucar huayo * 25-30 (Good Hymenaes courbaril
material)

Palo sangre

Yacushapana

30-35
20-28

'E
|
!
|

Brosimuin paraense

Terminalia sp.

* Esgpecially important

* %

Large accumulation
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Table 5 Main Tree Species, Log Diamter and Production Ratios of
Pucallupa Froducts

(For plywood)

Tree Specles Log diameter {in.) Production rataio
!
Luruna : 40 65%
e'
Catahua 35 25-30%
i
Ubos r :
’ : 5-10%
Copaniba i

(For sliced vencer)

Lagarto 25~40 35%

Catahua ' ' 60%
Ishizzngo | i

! ‘
Caopa ! 1Y

AzZucar nusyo '

~ 80 -



Table & Log Production by Species and Volume per Log 1n

Pucallupa District (1978)

Tree species r Log production ‘ Lea volume
}
! o e 3 d 3
Luguna - 138,000 M (2.8 #7)
'
Cedro :30,000 w° , (1.2 u%
Tornillo 216,000 M (3.1 M%)
s pem ge? ; E
Cacbka $15,000 & {3 M)
AU 2
Coralba £11,000 M (3.1 M)
I 2
Cumala 211,350 ¥ (1 n)
I 2,
Moena : B,00L M7 ; il M)
3 . 3
Catahua : 8,000 4 i (2 m%)
1
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3)

The availability of road services for wood transportation

will be discussed next.

From Tarapoto through Moyobanba and over the Andes a connection
was recently established with the Pan American Expressway which
runs along tne Pacific coast of the South Americal continent.

It 1s open to traffic throughout the year, but drivers must
negotiate two mountain passes which raise 2,100 and 1,900 meters
apove the sea respectively. It i1s understood to be available for
trucks of the 5 - 6 ton class at the outside. If so, 1t is

impossiple to carry longer weod, be it a material wood or a product,

using this road,

The road connecting Pucallpa, Tango-Maraa and Lama 1s open to

neavier trucks of tne 12 - 20 ton class. But it usually takes

15 days to draive petween Pucallpa and Lima and costs about 5/L
122,300 per venicle. Tne temperature rises to 40°C an Pucallpa

but 1t 15 kelow zero at tne 4,200-meter pass in the Andes on tne way,
Judging from tnese weatner concitions, 1t is very difficult to use

the road, especially in the rainy season.

Lumber Industry

Tne current operations of various parts of the lumber industry in

Peru are described in the following pages.

(1) Saw Milling: Tnere are 376 saw mill operators an the country,
witn a capacity of approximately 50%. 1In the Tarapoto
gistract several saw mills are in operation, three of whach were
completed within tne past three years (although one of them is
a small one).
Tne one at tne village of Buenos Aires can saw logs up to

2 meters in diameter.

The products are rectangular timber foomlisin. to 2.5 in.,
measuring b6-~, 8-, 10- and 12-feet in length. The 8-, 10- and
12-feet versions are most popular. In addition, boards of
2-1in. tnickness and &-, 8-, 10-, 12- % 24-in. wide, measuring

4 to 8-feet in length are also produced.
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In the Tingo-Maria dastrict saw mail plants are located

in 30 places, and several of them situated at Ukayaku were

studied by tne survey tnis time.

The products measure 1, 2, 3 or 4 inches in thickness, 20 - 33
anches in widtn and 3 - 5 meters in length. The 20-in. wide

Pleces waitn a thickness of 2, 3 or 4 inches are mostly
produced.

Eacn mill inspected was equipped <1th one log band saw, circular
saw and horizontal saw. One of tne mills nave very modam

wnile anotner uses a circular saw place of tne log band saw.
Tnese miils produce 23 - 25 types of wproducts. Thnear

respective operations range from 5,300 B/day/ (400,000 - 6,930

P/day) to 8,000 P/day on average {l1F = 1 an. x 1 ft. % 1 ft.).

One interesting tning that the sarvey team found was tnat
manritia logs were being processed apparently for floorang materia
materials. It also saw a log pand saw shaft preak wnile
working on a heavy log. Such accidents are inconceivable in
Japan and other countrigs cutside the trozics. In tne
circumstances, saw«ing macnianes for such aprlications must pe
twice as powerful as tnear Japanese counterp;rts.

There are 53 saw mills 1n tne Pucallpa dastrict, the wmain
products being thick ktoards of 1.3, 2, 3 and 4 inches tnick,
Twelve to fifteen of tnese saw mills are each credited witnh

tne yearly production of 15,030 mB. Production tree sgpecies
anclude mahogany, cedro and an otner 16 niscellaneous trees,
and shippang accounts for une majority of them.

The products are shipped to Lima where tney are processed again
for furniture manufacturing. Railroad ties and wooden plugs
are also produced in thas dastrict. Lastly the industry in

this dastrict 1s strongly interested i1n international trade.

{1i) Plywood Industry: There are eight plywood plants in the
country, four each in Iquatos and Pucallpa. Tnelr operations

are of almost identical size, showing a capacaty utilization

rate of 75% or so.
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Tne plywood industry bagan 15 years ago, exclusively engaged
in tne productien of lupuna plywood (Chorisia sp) plywood.

But it alsc uses many other specles.

The plant anspected by tne survey team is an impressive one,
mainly equipped with Cremona machines including one 8~feed
rotary latne {provided witn the reeling/unreeling devace) and
two veneer dryers. It also has one continuous press and

two ll-stage not presses both made by Fitz. The material

wood 1s of surerior gaality and the products gquality i1s very
advanced. Tne plywood boards produced anclude 3 % B ft.

3-ply 4-mm and Z-ply 19-mm designs meant for interior and
furniture applications respectively. The product yield on the

material wood stands at 450%.

Tnas rlant has an sffiliate engaged i1n tne production of
decoratsd plrwood as a substitute for conventional sliced veneer,

This 15 a new~ plant built only four years ago, impres-

n

ively egaipped with one herizontal kand saw, four largecapacity

ats, and Cremona lateral slicers and mesn dryers.

1)
Q
)
bt
=
o
Wt
<

It exports 3C% c¢f 2ts products. Lagarto (Calopngllum sp.) forms

tne rain portacn i material woods but many otner tree species

Tne sarvey tear ingpected a utility pole producer who uses

a tnémnicals injector.to work on medium-~diameter material woods
such as camala \Vircla sp.) and capirona (Capirona sp.) at the

montnly rate of aocout 1,300 poles, part of wnich are earmarked
for exgort. In tne tropical weather utaility poles made of

narder wood are said to decay in five years.

But their service life is increased to 15 years by injecting
pecial cnemicals into tnem. This utilaity pole producer has
wood suprlied throughout the year, and is eguipped wath four
drying chambers. He used to produce prefabricated homes as

well but nas reportedly stopped becaused the price of S/L15,000/
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m was not justifiable from the business standpoaint. The

production of wooden prefat nomes has been adopted as part

of the Andes League concept and a concrete program has been

mapped out. But 1t 15 not making any appreclable progress due

to excessively nign price factors.

The current Peruvian woodpulp/paper manufacturing industry
consists of only one 235,0300-ton mechanical pulp plant

in Pacullpa, out anotner 23%,000-ton snemizal Tuly rlant .s
to e constructed in Iguitos.

PROBLIMATICAL ASPECTE CF THE TIMEER BFLTESIING INDUSTS Y HERELTT

Of tne total Peruvian forest area of 74,303,000
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area runs to 44,622,307 ha. as
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s statisiics are concerng
actual volums of tree cutting in Peru 1

total.

As 1s tne case witn tropical for
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forestland 1g covered witn rany tree

E¢)

er nectare of land. A natignal =ffsrt =c Siscover 2 larger numpsr

of useful species continues, naving confirmed tie gazlitativ
cnaracterastics of 160 3p&Cles gro.ing 1o wne oo try oat of the

total 2,520,

But 1t a1s likely tnat, 1f Peru 1s after an aincreased sxport in itsg
forest products, 1t will take time pefcre tne valie of ats
"unconventional" species is recognized in ine worid marxet. Anotner
proplematic aspect of the 1ssae 1s a tecnnical one: How snould newly
discovered Jseful species be made availasie in desired guantrties,

1f tney are scattered over a wide arear

A typical pattern of tne production of exportanle timoer starts «itn
tne cuttaing of felled trees into logs in a forest pefore they are
carried to the road side. In extreme cases hanogany 1s ripsawed 1nto
rectangular timber using a cnaln saw in the very place 1t 1s felled
and a donkey carries it to the road side. In any case the logs are
cut 1nto thick beards at saw miils in forest districts and then are

snipped to Lima where tney are processed again for furniture
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Production. They are sometimes carried by air to Lima, 1if the demand
1s unusually pressing. These processes and even the export sale of
products resulting from them seem Justifiable only because mahogany
1s accepted as a high-grade wood light in weight, crack resaistant and
outstanding in dryang characteristics, and because of the popularity
of manogany, altnougn 1ts finmished surface looks rather reddish, 1s
great epough to overcome the shift in taste in foreign market,

apt in tne future it will be aimpossible to report any species

wnich mignt be as valuable as manogay. In the fauture export of
nign-grade wood 1t will be necessary for Peru to supply longer

snages or in tne form of flitcnes naving larger cross-sectiohal

areas in order to petter meet the demand abroad.

I1f so, tne improvement of roads, especially those in and around
forests, as well as general roads connecting to trunk highways, will

pe essential.

In tne Japanese market tne prace of soutn sea lumber nas almost
doupled in Just over a year. Various reasons suggest themselves

put such a saituation as essentially attributable to hagner log

prices against the background of tnhe essentially lamited availabality
of lumper. These days Siberian lumber tends to be scarce for, which
results in corresponding increases in tne price of Nortn American
lumber in tne Jaranese market. In snort, Japan 1s likely to have

to pay more for 1ts lumber imports., Primary products tend to become
more expensive throughout the world. But the Japanese market

does not seem to nave reflected until guite recently the snarp hikes
in lumber prices abroad, naving managed to absorb them by taking
advantage of the then rising value of the ven on the foreign exchange

markets.

If lumber prices stay at nagh level, Peru will find itself ain a more
favoraple position ain the export market. Even so, 1t must be
expecially pointed out that current lumber price increases are caused
in no small way by the world-wide shortage of petroleum supplies.

In addition, the impact of the escalation of leog production costs due
to rises in freight rates and prices of log transperting machines
cannot be ignored. 1In the circumstances it would be advisable to

curb any excessive ilnvestment in forest development activities and
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the timber processing industry as things stand today. Any investment
decision on a significant scale should be left rending until the
demand/supply situation sorts itself out in the lumoer markets at
nome and abroad, depending on how to Peruvian domestic demand would
develop 1n the meantime and now the world petroleum shortage would

be managed to attain a tolerable level of stabilaty,

FORESTRY STUDIES AND RESEARCH

Three Peruvian universities and colleges offer forestry courses,

La Morana University establisned in 1963 usang an FAO fund, The
otner two are in Iguitos and Wankaya. Tne La Morina University

was nit padly by tne Pera Fartsaguake, put 1ts present temporary
bulldings are scnedaled to be replaced py new ones wnicn wall be
purlt sponsored py tne Jdorlé Eank and total 2,530 m2 in floor

space. It 1s raw solicaiting facalities and eguarment from aproad.
The researcn staff i1s ampressive, eguipped witn facilities wnica are
usefal. Tne puly and paper manafacturaing labratories eguipped by

tne FAD fund are especially useful

Iguitos Unaiversaty 1s unigue 1h inat 1t 1s situated in tne middle
of a forest dastraict., Tne Wankaya University 1s said to be nmainly
devoted to reforestation studilas as 1t 15 located in tne mountain

district.

tn additiorn, tnere 1s Selva Agricultural College in Tingo Maria.

It does rot offer a forestry course put studies tne appliacation of
tne scaence of agro-forestry to tne cultivation of coca in the
potany course. San Marcos University of Lama nas a long tradition,
and tne Natare Study Museum attacned to 1t is famous for 1its

collection of as many as 303,500 types of dried plants and as

credited with impressive expertise in botanical studses and research.

Each of tnese unaversities and colleges publighes many articles.
They are not necessarily tasy to obtain,but appropriate information
1s vailable from libraries witnout difficulty. Tney also publish
magazines which correspond to the journals of tne forestry society.
It would thus be rewarding to maintain contacts witn these

universities and colleges nereafter.
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CHAPTER VI TINGO MARIA ON-SITE SURVEY

1.

General Condition

Tingo Maria situated about 160 km away from the city of Huanuko has
a population of 20,000. Wnile there are many saw mills and plywood
plants in the town whica forms the nub of tne local lumbering
industry, 1t alse serves as a base for farming and stock breedang
activitles 1n tne country. Tnere 1s also en agricultural college

in tnis town. As for transportation, tnere is a daily scheduled aar
service petween Tingo Maria and Lima, and a naticnal road connects

tne town witnt _ira and Fucallpa.

Tnis time the survev tear rnspected part of tne forests on the banks
of tne River Turumayo. It also conducted an aerial survey of the
Jpstrear region of tne river (Mar - 1). The on-site survey reveals
trnat tne Iforest estate encircled oy the Turumaye and tne River

Tora wnlcn 1s a cranch of tae Turumayo (Map - 2) 1s ricn in productave
stands, tne ni1lly land rasaing 822 - 2,000 meters above the sea bpeing

covered witn wountain forest.

urvsy tae tear drove to a settlers' cabin located
62 k= asay frox Tingc Maria into tne forest region, The cabin 1s an
sutpost of tne sertlers wne nave cultivated the slopes for farmang,
especially tne caltivation of coca. Yet tne nillsides have already
begun to sufifer from progressive erosion ih some places. Tnas

suggests the need for more extensive preliminary research in mapping

oat futare land reclamation programs.

Peruvian intereste nave carried cut surveys of the forests in this

distric: twice, one in 1963 and the otner in 1966.

{1) 3urvey Conducted by Fernando Galvan, Forestry Fngineer, in 1960

nds Galvarn inspected tne forestland on the right bank of

g
i)
It
ot
Jab}

the Piver Anda about.35 km away in the north-northwest part of
Tingo Maria. Tne results of nis investigation are summarized

oelow.

Area covered: 2,800 ha.

-~ 98 -



Survey metnod: Belt method, wnich divided tne land into belts,

each measuring 20 m 1n width and 9.3 km an

length, for anspection. ({Belt area: 1.2 na.)

Measured trees: Tres having a cormercial diameter of more than

22' (56 cm) at chest level
Standing trees per hectares: 13 of commercial valiue, MeEasSuring
more tnan 22" 56 ¢m) an drameter at chest level
Forest type: Mixed forest of tornillo and moena
Main tree species: Tornille {Zedrelinca-catenaafarmus)
Moena (Aniba sp.-Wectandra sp.)
Balsamo (“yroxilon sg.)
Estorajue {(Myrcxilion sp.)

Tuipay (Clarisia sp.}

Sarvey Conducted by Torestry Zereral Bureay in 1266

Tnis sarvey reveaied a useful aood velume ol 12X 7T ner nectare

(Ffor trees measurin
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and tpe nuncer of narvestanls trees ol 2D fsry nsciare.  The Malor

tree specaes are as follows:

o

Moena 3.3 trees,/na.
Caplrona L1 "
Machinga 9.8 "
Yacusharana 8.¢ "
Zopote 14.1 "
Huimba 9.7 "
Total 54.% trees/na.

3 .
Compared with the average accuralation of 920 m” estimated for the
entire province of Huanuko, tnmis district has a larger

accumulation of 121 m” and also excels in cuality.
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The virgin forestland around Tingo Maria 1s notable for
tne fertile soil rach in humus. Once deforested by the
slash-and-burn method, however, the top scoil was washed
away by rain. Tne effect 1s all the more devastating
because of the heavy precipiation per year (3,000mm) and
the very pronounced rainy season. The outcome is that

the so-called base rocks are exposed in clearings. It as
alse known that heavy availanches of earth and rocks
caused by torrential rains often wash away roads, blocking

traffic between local communities.

The survey team this time visited a place that had been
deserted by slasn-and-burn farmers. In order to restore
the productivaty of the land, Kumazasa bamboo of Japan
(sasa alpo-marginata) seems to be of use,

A private enterpgraise already has a plan to plant this bamboo
in deserted clearnings. The thin subterranean shoots of
the pamboo will neld tne soi1l firmly as they grow in every
direction under the ground, and thus prevent it from being
washed away even by torrential rains. This will certainly
help to re-develpr useless c¢leanangs into secondary
forests, In addition, leaves of this bamboo are said to
contain pectin, vitamin K and other useful ingredients

which are good for peoples health.

General Topograpnical and Weather Condations

Tingo Maria 1s 625 m above Sea-level, situated in a valley
through whach the River Hualloga flows. 1Its streets are

wide and are gently inclined.

As the town in at the eastern end of the East Andes
mountains, the forest rescurces around i1t are so huge that
they seem to be inexnaustible. The vast forestland remains
uncultivated as a whole, although the slash-and-burn method
of cultivation is proctised sporadically in flat spots.

Its chief products are coca, tapioca and Indian corn.

(See the section on crop plants.) Moderate temperatures,
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humidity and sufficient sunsnine lend themselves to
agricultural operations, especlally diversified ones

involving livestock breeding.

The local weather conditions measured by Selva Agricultural

College in Tingo Maria are listed below.

As can be seen in tne table above the highest temperature 1s
51.5°C (Novemper), tne lowest 18.7°C, and the average 23°C
approximately., Tne raanfall is neaviest 1in December

(the rainy season) at 345.4 mm, and lightest in June {(tne
dry season) at 40.6 mm. It averages a plentaiful 2,874 mm
for the year. It 1s interesting to note that rains,

mostly torrential rains, usually fall during tne night in
the rainy season wnile tne weather 1s fine during the day.
Torrential rains wasn away the top soil as noted earlier,
causing availancnes of earth and rocks that may destroy
road pads, claim auman lives and/or mlock roads completely.
Heavy rains also swell rivers, and muddy floods may deal

a neavy blow to tne fisning industry, also.

Soi1l Conditions

As viewed from trne road, potn agrasultural lands and
virgin forestiand are marked ny tne acundance of grasses,
including typical indicator grasses, which are a
sonvenient yard stick for PH cnaracterastics of the soil,

as listed helow.
1} Taro in wet places, very notable 1n every valley.

2} Androprogon, a true grass, typical of parren soil.

3) TFerns sucn as mlzusugl (almost as tall as 2 meters},
koshida {growing well) and fernbrake (thick on the
top soi1l 10 c¢m deep, and compareble with 1ts Japanese

counterpart) .

Judging from the above, the soi1l's PH rating appears to

stand at 4 - 5.
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TEMPERTURAS {° C) PRECIFITA
CION mm
MESES

Maxima Minime g; ;g ;2 Tot/mes

EHERC 29°% 1903 207 2707 22°8 201.2
FEBERO 2992 18e7 1aes 27°6 22°0 276.4
MARZC 29°5 20°0 20°6 28°0 23°2 255.1
ABRIL 29°3 202 20%8 27°5 23°% 274.2
MAYC 22°1 le°5 21°z2 2B°3 22°8 169.3
JUNIO 28e0 18°8 20°1 28°0 22°3 40.6
JULIC 28°8 18°2 19°5 27°1 21°8 313.2
AGCSTC 2992 1992 18°5 2795 23°2 47.4
SETIEMERE 30°6 18°¢ 20°1 29°9 22°% 44.7
OCTUERE 31°1 18°3 - " - - " - " - 207.2
NOVIEMBRE 31°%% 18%2 - " - - - " - 319.3
DICIEMERE 3oe¢g ie°cl 21°7 27°3 22°8 545.4
PROMEDIO 2507 19°1 20°3 27°8 22°%6 2.874.0

* Boletin Del Observatorid Meteorologico "Jose Abelardo Quinones”

Publicado en el Boletin Meteororologico de Ia UNA-LA MOLINA~

Por Walter A.Sanchez.

(Feb

.1979) .
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It 15 interesting to note that Solidago sp., whicn 1is
50 widely found in Japan, nas been rarely seen.
Wnen 1t was found in a rare and isolated instance, 1t stood

alone. Tne lone Sclidago sp. almost never seems to "brancn

out" in tnis district.

Crop Plants in Tingo Maria

Current main crop plants include coca, banana, rice and
yucca.

The demand for coca, for medical and otner applications,
tends to increase from year to year. Its export helps Peru
earn foreign currency and tne market seems to pe little
affected by ainflation. Tne legally permitted coca
cultivation reportedly accounts for about a triard of the

total.

Coca exhausts the land so completely ain 15 - 23 years tnat
even wild grasses does not grow so well when 1t 1s
deserted. Another point of note 1s that tne fertile top
s01l 15 washed away graudally during the rainy Seasons
wnlle cocoa cultivation gontinues. In tne circumstances it
15 safe to assume tnat tne coca field remains troductive

for 12 - 13 years on average.

Coca tops tne list of casn-earning farm products, branging
in S/L 2 million reportedly per hectare of cultivation.
Tnis makes 1t practically impossible to regalate the scale
of coca cultivation. 5o far coca gcultivation has
reportedly taken approximately 23,300 na. of land, about a
third of which {6,030 ha.) nas been exnausted and deserted.

The deserted area tends to increase every year.

Yucca

Ricn 1n starcn this 1s tne staple food of farmers and 1s
cultivated widely. It grows two to three meters tall,
and every farmer nas a yucca field for himself and his

family. It exhausts the land fairly fast as 1t grows so
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guickly.

Banana

Banana cultavation dates pack to the pre-historic days.

as pananas are one of the staple foods of the natives, its
cultivation s;sreads Ifrom one new clearing to another.

In desaried panana fields the buds are always out but they
never come to flower and bear fruit. Viewed from a plane
banana 15 very rronounced with 1ts broad leaves and tall
sterms. “e common types of banana are of the violet, vellow

ard smail s.eciss,  XNatives eat bananas raw or cooked.

Race

Cultivation 18 &imost entirely limited to rice plants
srosn in a dry field. The rice ig long an shape and has

e fat content, and is not so glutinous when boiled.

-
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It celongs t lants of Indica origan.
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Lemone and otner Irults and vegetables are cultaivated.

"

But they ars Zor ndome consuamption, €nougn only for self-

total production is fairly small.

[¥D)

vificiency, an

"
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a=d Appiication an Tinge Maraa

u

lander farming wnich entirely depends on tpe fertilaty
of the land for the growth of crops, prevails in this
district. Ho saingle does of fertilizer 1s applied after

seeding or tlantainy seedlangs.

in cocae cultivation all tne leaves grown are entirely
rarvested; no single leaf i1s left behaind to decay on the
greound. INn tnls way tne productive elements of the soal
are corpletely exhasuted. In 1C years or 12 - 13 years, the
iand becomes so barren that it fails to sustain the smooth

crowtn of wild grasses, let alone coca trees.

As tre land consists of laterite, the top soil is washed

away all the more during the rainy season. Everything is
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lost in tnas process, including nutritisas organic JONTERLS,
fine soi1l particles and smali rercles, Tre tor scil
immedlately after deforestaticr nac he 20 - 33 cmotn
but 1t 1s reduced to 10 om or less toward the and of tne
process descriped apove, and a SuLs£Zzuent Lorrsnt

Or two wears channels in tne exiosed surface,

wWnen the tor =212 15 rsdagsd 2o & oor, Lo
cover 2Ux of the land, 2.t tnz. Ttese 0 orow wnen btre
top so1l 15 wasned zwa, corolstels.

It spould ce especially poanted o5t mere tnat tners i3 a

ere 1E =MNREIsSTed DLt 2% Zw.20tEd, There 1§ aToinay
coza farm in oz flzt avea roar & gmall raver oIzt Ilces
into tng river Huallara, iz ome alsc usses zluncey
farrinz,
anotner zoint oI note 13 Lhat Tox onumorr of IarTars wnc
¥aise 0935, Swcxs cor Zomszztiz So.ls s smalll
Wat- TInZSo Mzr1a s Tos A0 & vast razict fame oot otzaeard
tme nIrT, TERSAY_NT 4,000 .= moryocoanl o 3Cun 373 ZD - Sl
K= in w13%n. T0e moantalvs along The sazterr sids ol o
recion arse called the “Elos Moomtzi-s" angd are fniirels
covered s1tn virgin Iorasis.
Tnere are small cleanivgs are ard tTiere 1n t-s Iforsats,
walch are mostlt devored to t-e caltiwvation oI crogs for

tne water reserves 10 the sast ints tre desert area of
low productivity over the Great Andes. ROsSVSI cadzang
frop the current level of transportatidn and favorarzls
environmental conditions an and ocut Tingo Maria, 1t w
be of praimary 1mportance to tahe Measures Lo sstare the
l1iveliiood of farmers and stakbilize thelr farming income,

paying the gr atest possible attention to tne conservation
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of favorable ecological conditions.

Application of “"Kumazasa” bamboo

Tne low "Kumazasa" bomboo here refers to Sasa paniculata.
In Japan this bamboo 1s distributed widely from the coast
of the Sea of Japan in the middle of the mainland through
tne north-eastern part of tne mainiand to Hokkaido, the
nortnernmost island. It grows 1 - 2.5 meters tall. The
leaf 15 large and oval and withers white along the edge
in the winter. No hair is observed on the stalk and the
sneatn but soft nairs grow closely on the back of the
leaf. Hignly resistant to environmental changes, it 1s

easily transplanted.

Botanically speaking, Sasa Veitcnhlil include "Chugoku sasa",
a garden clant, wnose leaves grow thinner as wanter
approacnes and wither neautafully wnite along the edge as 1t
15 exposed to the ¢oid. It i1s tnhus typical of the kumazasa
banboos. It 1s known to grow wild in only isoclated

instances.

;

{a} Cnaracteristics of rumazasa Samboo

1} Eresion prevention

As mentioned earlier, coca farms are deserted an 10 -
13 years as the land becomes so exhausted tnat at

cannot sustain tne growth of grasses.

Wnen kumazasa 15 planted petween rows of coca trees
wnen the farm has passed tne praime days of ats
productivity (7 - & years old), it easily takes root
and grows. Tne supterranean shoots grow more than
one meter under the ground even in the barren soal
of the deserted coca farm (they stretch themselves

4 - 5 meters in fertile soi1l) and put forth new
shoots above the ground at 10 - 20 cm intervals.
Tnese shoots grow to put forth several leaves each.

In this way the cover of bamboo leaves develops,
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preventing other grasses and trees from germinataing. If sucn
cover continues to grow for several years, as young shoots and

leaves are put forth every year, any other grass will be kept from

growing on the land.

By tne time tne surface cover has developed to this stage the
subterranean shoots from a powerful net under the ground which
serves to nold tne soil firmly enough so as not to be wasned away
by torrential rains. 1In addition, large guantities of fallen
bamboo leaves decay on tne ground to restore tne fertility of the
land from year. Tnis also encourages tne growth of soil pacteraa,
insects, eartn worms, ete., wricn all increase tne fertility of
the land. Tne top soial wiose fertility is recoverxed thnis way will
never be wasned away ander tne bampoo cover in tne neaviest of

rains.

Sc1l conservation for securiang surface traffic

Consisting of laterite the land of Tingo Maria 1s ooor in its
capacaity to nold water in neavy rains. Large guantities of
cultivated soils and earth and sand in river basins are wasned
away 1nto ravers every time 1t rains. Thnis deprives tne land of
1ts fertilaty. In addition, laterite nanks put up only a poor
resistance against the pressure of swelling rivers. Tne resaltant
follds destroy roads, making 1t impossible to transport agracultural

products to the market ané impairing the farmer's will to work.

1f the kumazasa bamboo cover is provaided for river banks and road
beds with 1ts powerful net of subterranean shoots to nold tne so1l,

tnese problems will be appreciacly reduced.

Feedstuff

Kumazasa bamboo 1s one of tne preferred feedstuifs for norses and
cattle in Japan. For instance, an ailing norse takes to 1t even
wnen it will not eat any otner feedstuff. Tne advanced
agraculture hereafter must satisfy diversified reguirements
including lavestock breeding (whach 1s essential) and amproved
ecologacal conditions for fash farming. Graxing in the fields
covered with kumazasa bamboo will serve to further enricn the soil

with animal droppings, which in turn w1ll reinforce the under-
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ground net of suabterranean shoots of the bamboo, and hence the
more effectave prevention of soil loss. 1If so, water oozing
out of sach so1l contains rich doses of organic matters and

minerals and will be useful for fish farming.

Medicinal plant

Kurmazasa leaves are known to contain large guantities of pectin and
vitamin K and tnhus are usuful for medacal purposes whnich in Japan
i1nclude canzer prevention. After pectin, vitamin K and others of
medical valae are extracted from tne leaves, the leftovers

*

contain large guantities of N, P, X and organic matters essential

to tne cultavation of useful zlants. Tney will thnus be an effectaive

{b) Land fit for plantinz XKamazasa sunboo

t

le gompention with otner plants

D & e
Kamazasa in Japan takes several years to grow one meter
tall. 1In tne fairst year 1ts growth stops at about 20 cm.

In tne second yesar 1t ¢grows to 30 ¢m or so, and 40 - 50 cm
in tne tnird year, and 1s also exposed to cdﬁpetltlon with
other zlants. Sufficient acctount must be taken of this
corpetition wnen consideraing the feasibality of planting
xamazasa ramboo 1n tne area covered by the survey tnis time,
because true grasses and brackens are found growing very
strongly in many places surveyed due to favorable
temperature and precipaitation conditions., From this stand-
point 1t wall be necessary to avoad planting kumazasa bamboo
1n river peds. In other words, it will be advisable to
center kumazasa planting efforts on deserted coca farms

or clearings whicn are un-eroded, having been devoted to

plunder farming,

2) Forest felled areas

Kumazasa pamboo planted in clearings developed by the
slash-and-burn method will probably not compete with

other snoots which arrived there naturally because it
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usually grow one meter or more a year. If tne pamooo 15 to oe
planted in sucn places, large guantities of seedlings will o2
required. The seedlings must pe raised well in agvance at
deserted coca farms and tne develomment of clearings »y tne
slagn-and~purn method should begin when tae seedlings are tw0
to three years old. Tne seedlings will tnem pe planted in
small lost so that tne area coversd by them May 1nCreéasc
gradually. It will also be necessary to repeat weeding
competitive grasses for several years after tne seedlings are

planted.

It will thus pe more convenlent to cultivate Crop
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years on clearaings develored oy tne slasn-and-gurn metaod so

that kumazasa szszdlangs are planted arong crops nere and thers
é

3
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at a density of two to tnree ssedlings per 1
These seedlangs will grows on hotn sides of tse zround waile
b

crop plant cultivaticn continues., 7Tne parpsse of clantaing b

will De achieved witn taime, fres fro~ trne Copgefltion «iin

useless sut nard-to eradicates rlants.

Timing arnd retnod of transplantisng kumazasa

Judgang from the natural conditions of Timgco Maria, 1T 1g
advasable to transplant Xamazasa from late Dece~szr to early
January, because: 1) 1t will taxe root all tne mors 2asiiy in
the rainy season; and 11) 1t will fut fortn sroots as soln as
1t 1s brougnt into a warm place like Tinge Maria, 1% 1t 1s

snicped from Japan.

[P]]

For planting it 1s advisable to delaver only tng ssktzrranean
stalks of shoots. They must e wragped 1n pog moss oY
transportation &s soon as they are dag out of the ground are
unnecessary parts removed. If gxposed to tne sunsaine

even for a snort while and left to dry whate, tney witnsr and

are useless.

Anotner point of note 1s that they must be covered with s¢i1l as
soon as they are planted. They should be removed of moss and

planted only one by one. The essential poaint 1s to "work
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guickly not to let them get dried”. Leavang them in hoxes

or wrapped in vinyl for a long time should be avoided completely.

Reforestation of land covered with kumazasa

If land covered wiih kumazasa 1s to be reforested, the following
steps will meet the requarements., Grazing consumes especially
new, young leaves, without which the bamboo will die in less
than a year. For reforestation purposes grazing is thus most
useful 1n the season when tne bamboo puts forth new shoots.

Tree seedlings to be planted in the place where Kumazasa 1s dead
or dying, snould at least be more than one meter tall so that
they may not be outgrown by new bamboo shoots, should they be
put forth, Seedlings smaller than kumazasa will have an almost

impossikble time taying to survive.

It 1s also possible to use bambop-killing chemacals.
Tne withered bamboo is cut in the immediate vicinity of the
planting hele and stamped into the ground. 1In this case the

tree seedling as tall as the one mentioned earlier 1s preferred.

wWnat few kumazasa left on the reforested land will wither
naturally in a few years as the seedlings grow into trees,
The pamboo leaves, stalks, shoots all decay to ultimately
promote tne growth of forest trees. Any misgivings about
the possikle adverse effect of kumazasa leftovers on the

growtn of tree seedlings are not justifiable.
Agraiculture Hereaftex.

Farmers will be increasingly required hereafter to daversify
their interests, 1f not actual operations, from the
conventional line of farming into forestry, livestock farming
and further in to fish farming. The sagnificance of this trend

will increase in the future,

As they are deserted coca farms are nothing but waste lands.
Plunder farming has exhausted the fertility of their soil so
completely that they are not fit for grazing or conversion into

grasslands or secondary forests, let alone farming.
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Left unattended, they cannot sustain the growth of the seed.

In the circumstances the following countermeasures should be
seriously considered (and implemented as soon as possible)

before the situation gets out of control.

1) Reclamation of barren land into fert:le land.
2) Promoted conversion into grazang fields.

3} Improvement of roads, road beds and transportation services
so that natives may be assured of a dependable means
of transport regardless of the weather, and thus be

encouraged to settle down.

Waste lands other tnan tnose which must be reclaimed for forming
should be positively redeveloped anto secondary forests. This
may pave the way for the inauguration of new forms of processing
andustries as well as enlarged farming forest development
operations, very probably leading to an increased income for

tne natives involved. Tnese possibalities should be explored

before anytning else,.

Soutn Americal "Sasa”

It 1s sometimes said that "sasa" grows in Brazil, Peru,
Argentine, Venezuela, etc. on the Scuth American continent.
The botanical fact i1s, nowever, that tne geographical
distribution of genuine sasa 1s limited to Japan, the soutnern
part of Saghalien and part South Korea, and the spontaneous

generation of Kumazasa (femakizasa) 1s rasticted to Japan,

Genuine sasa 1s lagneous and its seed 1s covered with a
seedcase. As it 1s a sun plant, 1t will not grow in a shady
place. For this reason it propagates itself only in sunny

places.

The South American "sasa", ot the other band, 1t herbaccous and
its seed 1s covered with a thin skin, It is a weak plant
growing in shady places under Jungle trees. Although is

certainly resemble the genulne one in appearance, it is all the
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more difficult to cultivate as 1t 1s a snade plant.
It will not grow unless 1t 1s planted in wet and snady places

under trees. It 1s impossible to cultivate such a plant on

any appreciable scale.

The difference from the genuine sasa also lies in the fact tnat
the leaf 1s soft and contains almost none of tne medicinal

components such as pectin.

More concretely this nerbaccous plant is divaded bhetween
Platonia sp. which puts fortn large leaves and grows 50 ~ 70
cm tall, and Crusgues sp. whicn 1s snorter {23 - 253 cm) and
known to be gregarious. Botn of tnem come into flower and

bear fruit at tne tip of thelr prancnes svery vear.

The genuine sasa 1s characterized by a long subterranean
stalk which puts forth snoots on the ground. Tnese snoots
are of course ligneous and have sdeatns arouand tne stalxk as
the grow. Tnese sneatns @o not fall Zer a lorg ti=e or antil

chey decay.
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CHAPTER VII FUTURE PROMOTION OF COOPERATION

(1)

Main Poants of Peruvian Requests

As stated in I-1 the purpose of this survey 1s to “"grasp the basic
factors that will be reguired when considering the possibilities of
technical and financial cooperation Japan may provide for forest
development in Peru".

This is reflected in the fact that the survey activities have
covered a considerably large part of the country. As for the
possibility of one or two Japanese enterprises' cooperation with
Peruvian development efforts (which possibility is the root cause of
this survey), tne survey team made an on-sate inspection tour of the
country after having heard the opinions of the Peruvian Government as
to the requests having been made by the Peruvian interests concerned,
and sought to understand the basic factors that will be ainstrumental
in promoting timely and effective cooperation between Peru and

Japan on these issues.

Tne main points of the Peruvian reguests, including the contents of
tne survey team's discussion with tne officials of the Forest/Animal
Bureau of tnhne Peruvian Government, are described in the following

pages.

1) Cooperation and Reguests Concerning Peruvian Forest

Development {Lumber Production, Promoted Reforestation) Japan is
expected to actively develop the un-developed forests in the
country in accordance with the legal system of Peru. This
indicates an aporeciable difference from Brazil and others an
the State of domestic affairs concerned, Much 15 expected of
Japan as to the following items, regardless of the form of

cooperation.

1) Improvement of the infrastructure for the transportation of
lumber to the west coast area. Especially cooperation in
effecting a switch to forest paths and national roads from

conventional rivers as a means to transport lumber.

1i) Cooperation in market surveys for promoting the more rational

sale abroad of forest products, which is the major product
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of Peru.

111) Cooperation inh tne reclamation of felled areas in the

forestland, especially in Selva Alta.

v) Cooperation in Integrated Regional Development Taking

Advantage Cniefly of the Taungya System of Management

Witn the natural, political and economic environments of tne
country as they are the Peruvian Government 1s especially aware
of the backwardness of the country's agricultural, forestry
and livestock industries and the necessity of stabilizing the
livelihood of tne rural irhabitants. It is placing greater
emphasis on "Commanity Dewelopment” wnich 1s assuming growing
significance in developing countries tnrougnout the world, and
expects to i1ncorporate 1T in 1ts integrated development zlan,
togetner witn the participation of tne communities concerned,
in order to promote well-balanced development of the country's

land resources.

It 1s against this background that Peru reguested that tne

survey activitiles this time should be centered on tne Tangoe Maria
district, a nub of political and economic actavities of tne
surrounding country and 1s within about an nour's flignt from
Lima, and wnich 1& exposed to land erosion problems of drowing
proportions. Tney alsc expressed their wisn for Japanese
cooperation in developiny a pilot estate there is step with the
national policy of "Community Development”. The Peruvian reguest
1s also based on the facts that the Tingo Maria dastrict nas a
long nistory of Japanese immigrants, and that the agracultural
and forestry operations tnere can be expanded techracally in
terms of crop plant types ahd tree species, and that the district

nas a good possibility of introducing a livestock industry.

(2) Japanese Cooperation on Industry or Government-to-Government Basis

al

Industry Basis

Ac descriped in IV-(2) tne natural forests account for the
majority of the Peruvian forestland of 84,500,000 ha. The

supply capacity 1s thus very impressive. As 1t becomes increa-
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singly clear that the world lumber demand/supply situation
will be tigntened furtner in the 2000's, advanced countries
including Japan are placang tneir growing hopes on the vast
natural forests of tne Amazon an Peru as a major base for lumber

supply, as well as the forest resources of Brazil and Colombia.

Judgang from the country's weather conditions, people'’s customs
and way of life anc the state of development of the netional
economy, the domestic lumber demand 1s not likely to i1ncrease so
rapidly in tne future,

Tne transportation of lumber by motor venicle to ports for
snipment acroad nas long been urged but has not yet materaialized.
Trne lumber of limited tree species 1s carried using the Amazon
tnrougn tne lengtny route of Pucalpa - Iguitos - Belem.

The Peruvian forest development efforts have so far entirely
assumed tnls dependence on the raiver. They have not been very
productive and tne saw rills involved are mostly obsolete.

Some of tner are toc outdated to continue operation.

Trie growing world lumber demand and the apparent limit in tropical
lumber supr.iy as descrioped greviously will anevatably raise lumber
Frices in the world market. But Peru wiil not be able to benefat
from sucn a faveoracle trade climate as much as 1t should, af 1t
continaes to depend on tne long-route raiver transport of its
export forest products., Tnis and the likely shifts an the
distrairation of porpulation and urban development efforts of tne
country nereafter saggest i1t inevitable for tne Peruvian lumber
industry to move 1ts material wood, processing and marketing

bases to tne west coast of the country.

Taking into account the future Japanese demand of lumber under
these objective circumstances, Japanese cooperation in the
orderly and rational development of tne forestland up- and down
-stream from Tarapoto, which is attracting the interest of some
Japanese enterprises and has been inspected by the survey team

this time, wlll assume major significance for Peru as well,

As nas been pointed out by one or two Japanese enterprises these

several years, purchasing activitias have been suppressed to

- 118 -



almost a minimal level due to tne ver; limited availapilaty

of adequate road services,

The foregoing are based on tne currernt stats of affairs of a
district which nas been inspected oy tne survey tean tnls iné,
and 1s regarded as a possible place of cooperatilcr petween
Japanese and Peruvian interests for develispment.

But tney serve to indicate clearly tnat tne crozlems an tne wal
of forest development in Pera arsz cormon to dsvelozing countriss
which are eager to open ar thnelr resgective Screst resoarses,
These problems are not in tne transportation field aicne.

Tney can oe surmarized as follows.

1) Tne forestland may nave ceen sarve.ed in oitline, oot 38tails
of tre area tiat may deserve develcogment ars 5ot safificie
known. Tnxs rakes it nagnly dafficalt to draft Zdecelorment

plans at tne 1npdastry; levsl,

11) Tne exploration of a devaloTsrent s,sten T 87T #1111 SnsS.re ths

adeguate raclamation of felled areas, an sgsszntial glement of
any forest developrent progrars nereafzer, stiil dersrads or

studies and survevs to og condacisd 1nm tos Iiturs, daz to

tne very complicated nature of trorticai Iorests.

111} Tne small domestic denand tends to Concentrate samoering
interest ohly on tnose Tree SEEeClss Whil, are comnerciall
preferred at present. Tals results in the centainued 3ecline
in tne value of tne forest as a wiole, and is also all ine
more likely to stand an the way of ratioral lamper prodaction

in tne future.

i1v) The very slowdevelopment of Iorest paths and general roads
ancluding national roads tnat snould facilitate tne delavery
of forest products to tne market 1s of course responsicle for

this discouraging situation 15 no small way.

v) Forest labor is snort in botn quality and guantity.

This also impairs the stabilaty of lumper croduction.

vi) The export of logs 1s promibited, but wood processing

- 119 -



b}

industries of superior capabilities are too scarce, ’

Therefore, 1f Japanese enterprises are to work with Peruvaan
interests for the proper development of the Peruvian forests, it
wi1ll be firstly necessary to ensure a good reoad service, which is
the key element of successful forest development and reforestation.
The anvestigation should fellow in both financial and technial
terms: 1) the guantity and gualaity of forest resources to be
developed; 11) the availability or feasibility of an optamum
system for the reclamation of felled areas; i:1) the possible
extension of wood processing industries to places where labor

15 obtainable relatavely easily; and iv} other reguirements that
must be satisfied in order to ensure orderly and integrated

operations from the felling to tne processaing of trees.

Furthermore, reforestation prospects by both natural and
artificial means snould be examined in accordance with the

reforestation obligations by tne current forest law of Peru.

Government-to-Government Basis

Altnougn findings in on-site surveys and researches having

so far been conducted by U.N. organizations and interested
advanced countriss are certainly helpful, many problems remain

to be settled before a decision can be made on Japan -~ Péru
cooperation at the industry level, It should again be noted

that these unsettled problems range far and wide, including
forest surveys, lumber production, reforestation, wood processing,

marketing, etc,.

Tne Peruvians' belated start in utilizing their nuge forest
resources 1s attributable at least in part to their excessive
dependence on their mineral and fishing respurces, i1n addition

to the barrier imposed by the country's natural conditions.

If the one-sided dependence on the limited types of resources
continues hereafter, it might impair the sound, well-balanced
development of the country. Tne natives of tropical forestlands

failing to settle down due to too severe weather conditions and
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overwnelming threats of erideriz and otner discases are Xnown
to move teo nign lands waiere environmental condillCns are more
temperate, not only in Peru zut alsec in otner Jdeveloping COuntries.
The lack of proper care fcr tnese natives inevitanly; leads taem to
practise tne slasn-and-sorn metnod of caltavation. Tnsy sapsist

On Primitive Crops thuey Talaje Lo raise on clearings, wiose
productivity runs doyn guUickly in a snort time. JOnce deserted,
these clearangs become wastelands inzacarle of groducing fael

woods or crops for nore ass. Thagey snls serve to acceleérats Crosion

problems in the districe.

Poor farmers navans cegn dewied aw stacle laveiinood cannot nelg
moving to some otner part of tne forest to Lractise plander farmang
again, or to cities in order to find emplosment.,  Tals trend which
18 characteristic 2f —ary otrer CSevelsolns CoJnTrles nas seen

observed oy the sarve, TEET T3 tiTe

Tnis i1llustrates <ne fact ©-at ntzroational ooogeration simply

aiming at lumcer rrodlsiise and reffrssgtation 1T deVELOplng

countrigs 1s gaicsal, 1233737 its sigrnaiicance.

Successiul zoorsracion on foresur, srerationg inoa district
sontalning mary roor fazrUers 2speEnis on Lng COMS1TE recognitlon
of *ne relationsnal citaesen forzsc Zsveloomant @n2 tne 1Tprovenent
of local cormanitiss.

In £41S CORNesTtiow 1% 315 ai2 Ly sxznrfisicgant ©hat tng Peruvaan
Government's E1 Flan Taczl hmar. recencly sstaclisned encourades

the particaizatien ¢f 1cosi Lv atita it 1in Zorest developments

cor.sgrvation aciivitless.

Strong reruvianln «21:8”
an agro-forestr; wodel sstate 1m tne Tingoe Maria district. Tnis
reguest deserves f:li 2x3TIN@TION In YESgElt Lo tne contents of

projected estate anc oiner reizted factors.
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