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INFORME DE LA EVALUAClON DEL POTENCIAL DE CRE~I~(~~t91 DE AR(¡)MO
AUSTRALIANO EN CHILE PARA PROPOSITOS cOM~I~~IJ\UES.

AUTOR: THEODOR STEHLE, CONSULTOR FORESTAL SUOAf<'RlCANcl
(fraducción literal del documento original. Autora: Claudia Delard)

INTRODUCCION

Por medio de una invitación de.1 Ministerio de Agricultura Chll~ jl~U~iÓn .FO~O de
Investigación Agropecuaria), ~ través del grupo de estudio ONO OT-Ar¿~ i::' t~!C. ile desd el día
Lunes 11 de Marzo hasta el Vtemes 29 de Marzo de 1996, como consu r 1\ I cto de a esorar
a 1M fo",,",l,, chilenos en la cvalnación del potencial de Acacia me1an.ttl I n1t1~ árool re,..l
on Chile.

El programa consistió en lo siguiente:

A. Se realizaron cinco seminarios; en Santiago, Valdivia, Temuco, CO~G~óft ~ lluevamfntc en
Santiago, respectivamente, El tema de las 5 exposiciones fue: "Arornd aqlffl'allrolo Icomo wf árbol
maderero en Sudáfrica", Los aspectos tratados fueron:

• Historia
• Silvicultura
• Manejo
• Propiedades de la madera
• Mercado

Nota: Fueron recalcados aspectos impúrtlUl.tes en la ecología de Aromo auiE'aJ~anp'Jque tlcn~n una
significativa relación en su silvicultura y manejo. En el último seminario: 61 I'~o se presdtL'lron
además las evaluaciones y recomendaciones qúc están contenidas en este Hoe : e to'

B. Durante W1ll serie de visitas en terreno, aba.rcando un íUTJplio espOct3~a3'$jtju~ciOnCg, E'os y
condiciones, entre ConC(:pción y Valdivia, desde la costa a la cordillera;: s, ~'n esfucr por
evaluar el potencial de Aromo australiano en Clúle, con la experiencia IS' 1

1
• a como fo o, y

con las referencia.q de los siguientes aspectos:
• Ecología
• Condiciones de sitio y adaptabilidad
• Patrones de crecimiento y estrategias

,• Silvicultura
• Impactos ambientales
• Manejo
• Propiedades de la madera
• Procesamiento
• Mercado
• ASpOCt08 genéticos y reproducción
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C. Se evaluó Aromo aust~Iian?, en. ~junto con; otras e~]Jecier: L'l~, . ~: yl nativas,,: en el
contexto del programa de diverslficaclOn del gobIerno chileno:.' "'~~R~ntnaj Naciorikl de
Diversificación Forestar'.

EVALUACION DEL POTENCIAL DE AROMO AUSTRALIANO'

ECOLOGIA

Importautes result'ldos de investigaciones en Sudáfrica han d ,'1, uc;J{t, mo llUS~iano

es una especie compleja con respecto a su autoecologIa y comportamientÓ!d6 r jn~ nto com árbol
maderable. Es importante mencionar que Aromo australiano no ~s una..tlÓi' I i, ue se
comporta diferente en distinta!; condiciones de sitio (ambiente), 10 ~" u ca le estratc'as )'
patrones de comportamiento diferentes, y que son deten:n.inantes en el éx;~.J, t ol~rlk madcralle.

Esto ha !lido confíllnado por estudios similares en Tasmania (Au~ 'I~). T!unblétt sido
confirn:mdo por observaciones durante mi visita en mm variedad de sicl!lc' J mi hile. T lto en
Sudáfrica como en Tasmania, el desarrollo óptimo para árboles de bu~' ni tie Obletl do en
quebradas dentro del Bosque Nativo, en pantanos, o en habitats similartk,' . btlr oles de romo
han crecido en su estado juvenil entre vegetación de tipo arbustiva, produH 1 rdt ción y 5 mbra
lateral, y de esta fonna frenando su crecimiento en los af10s iniciales.' S' l' n ah~ • en las
situaciones tU\;eron luz.

La dispOJúbilidad de temperatura y contenido de humedad son' fl!1~q~\I1 dctcrrn~, el
metabol.ismo de tos árboles. En el caso de Aromo aU6traliano, U1l metAbd' lthJ o promu 've la
estrategia para el desarrollo del árbol Yllegar al producto requerido. Gerl~ral C1 ,,' nd.icíon frías
y húmodas son rmtiores que las cálidas húm.edas. Un promedio más bajo de f httL,!l dlsmi. yc el
metabolismo.

En Tasmania y Chile, el clima frio templado es más favorable pata e:, 'rrPtO dela~dcra
que en Sudáfrica. donde crece en un cti.ma templado. Esto está sustentakJo ' In' b ~rvacio s de
algunas plantaciones de Aromo en sectores del sur de Chile. Se espl::ira! e 'la5 ooodici es de
crecimiento sean similares entre Chile y Tasmania, más que entre Chile y1el' url~ Sudáfrl .

CONDICIONES DE SITIO Y ADAPTABILIDAD

En el cabo sur de Sudáfrica, se ha obtenido muy buen crecimierHo , 'Alrom~austrar o en
los bosque~ naturales lluviosos, pero el crecim.iento en monocultivos eoi h1 'i l~ abi rtos, fu de.l
bOS<Jue nativo es menos prometedor. En los últimos, la exposición de l~~ 1:

1
~jn cniles a luz

solar. como también gcnera~~llte condici?nes de suelos poco profund ': • crul(JO:, y ayor
sequedad, resultan en 1Ul crecuruento subópumo para madera. La fomul' . l d, Sin em go,
generalmente buena, y mejor en promedio que en Chile, especialmente len 1m laltamifica ión y
doble flecha.

Mi visita a Chile básicamente ha confinnado la mayoria de mi e:'ilper~~c,~ :Y cjonocimiepto en
los requerimientos de sitio de Aromo australiano y su comportamiento len ltidnwcibdt:s vari;ufas de
habítat.<J.
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Mis observaciollcs se resumen a c.Qt1tinuación:

1,- Aromo australiano se desarrolla mejor en suelos profundos, biqtt q~a~';s~, Coh illfllada
humedad, En la parte austral de Chile, en particular la IX y X regiones, ~I ~ . ¡.slb condici es dc
alta precipitación y suelos profundos, promueven un excelente crecimi(mtb.:~ e' ial ptlh~ p.n a tura.

2,- El crecimiento es menos exitoso en sectores más cálídos y CXJ\. off· (:SÉla,mie las
exposiciones. n~rte más que las sur, donde se nprecj~ ~layor I~umcdad f ro, (fS ~e Ipcratur . No
sólo el crecImIento se ve afectado en estas condíclOneS, Sino que t 'n¡: sJbsClrva . yor
ramificaci6n, doble flecha y mala forma del fuste, lo que se empeora aúH tI I db ds ~.cies cr 'i~do
en monocultivos y espaciadas,

3.- ,Aparte de, la influcnc,ia de la exposición (~n el aspecto), Aromo :iust· ~i~o pr,oncre cr er en
un habltat protegIdo. E.I mejor desarrollo, especIalmente en cuanto a lO ~I ta lo, crcd icnto
monopódico y poda .natural se observ6 en condiciones de depresionek: p¡ e icWs donde
estaba creciendo dentro de una mezcla de especies, por ejemplo espebd I ds pioneras como
maqui y radal. Estas situaciones proporcionan protección contra la 9lt:>n I sol, vi nto y
probablemente heladas, Podría ser que se obtengan efcctos similares pHn "01' Ato 10 en C Ijunto
con especies como pino radíata, pino oregón, encina, roble, raulí, etc.

4.- Aromo australiano prefiere tener vecinos (esPecies) alrededor do P " lmas que su ¡TOPia
especie, Su forma no es tan adecuada en monocultivos como en bosqud~tl' , c$. b 11Ul.te su afias
iniciales, c.ompite por luz con la vegetación circundante de otras espeJies ': . r uci ¡doles $ mbra
lateral. Oc mis observaciones. Aromo podria desarrollarse bien en clarok y1, tum de bosq les de
Nothofagus en el sur de Chile, o plantado en situaciones protcgidas ccrdá' I qJ nativos. como
está descrito en el punto 3.

5.- Defíni.tiv¡mlente, Aromo australiano 1)0 tolera sucIos ~oco pr?fi~ddM;ts~cclalm~ntc aquellos
que son muy huml::dos y muy anegados t..TJ la temporada de llUVIaS, o dlseJ:tur~~'~1 I<J l!xJl'iodos :Meros.

6.- Aromo australiano no tolem heladas o nieve, Existe amplia evidcMciH!ijeitwicl; por hcllWas y
nieve, estos últimos observados en altitudes expuestas a torme.ntas de nic~e.

7.~ Debido a la ausencia de limitaciones en las regions IX y X, en . 'a ptofund ad y
humedad de sueIo, y por presentarse generalmente ull clima más frió,: se 1I 'n ¡ob~c .do ex lentes
incrementos, especialmente en altura, y se podría esperar mejores resJ~~ I :n la ptodu,cc n de
madera de caJid.1d plantando un monocultivo en estas áreas que ltt.. bs lantaclO s de
monocultivo en el cabo sur de Sudáfrica, Sin embargo l el mctabolisnili 61t1o puedo lJ var a
rotaciones más largas que en Sudáfrica. Estimo que la edad de madurez. el; al. i e .or '50 a 5_ Ia6os,
en comparación con los 40-45 afias en la segunda área (en sitios de bosqu I t yo! e la edad ría
ser 60 a 80 afias en comparación a 50-70 en los bosques nativos del cabo'sti ! ¡.lll ra~i ).

8.- En mi opiniÓn, los suelos agrícolas degradados del valle centnU dlMllp~lc' qltre Ten~co y
"Concepción (incluso mis al norte, pero n.o 10 visité), no !lon aptos para M6rt1ffl ~u~rdlilmo.

9.- Un punto vaUoso de mencionar es que un buen ctitetio para dctenn~mí fl fiom adecuajas las
condiciones de habitat para el óptimo crecimiento de Aromo, es la pn!Se~ ¡i . ~lIJencia de Ihojas
juveniles (hojas piJUladas), espesor o delgadez de la copa (ramas), la tcktU ij rll Ida ~Iojas (fi bdes),
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edad en que empieza a portar sem.illas y si la base del tronco es redbnd~ 'Y liso rh si es á~pero y
surcado,

Cuando los árboles jóvenes son rectos }' delgados, con un y~'~gt Jat:. delto de
~reci~iento central rnonopódico, con ramas livianas, fi.lodes suaves y. ti " o;. rbt Ilción d hojas
Juvemlcs por un par de afios después del establecimiento, además d6 'Indo .liso v 'base
redondeada. entonces estamos en presencia de condiciones Óptimas de sido.· ' .

10.- Aromo australiano. indudablemente no es el tipo de especie para· 8er.~¡~~q en una ~tensa

área en f()tlllil de monocultivo, como se ha hecho con las tipicas pioneraspoJ'~erhpr.o pino. cuc!liptus
y otras acacias australianaB como Aucia dealbata, A. mearnsíi, etc.

J I.~ En algunos suelos, las deficiencias de Boro paracen ser una limitAnt'P.l 'pup d IpenOS crltica, la
cual debe ser considerada cuando se planta Aromo australiano, ya' s6il1 "tv~taJ~dp esos srtios o
supliéndolos con Boro aJtificialmente.

PATRONES DE CRECIMIENTO Y ESTRATEGIAS

Los principios de Jos diferentes patrones de crecimiento y e¡·ie1S ~~O di~rcnte!l
condiciones de sitio, Se explican detalladamente en la introdue<;ión de e~te ent }' lo e uesto
en las charl.as. Estos aspectos t<unbién están tratados en los c~pltul05 de . '. I 'I~:\ sllvieul fa de
este documento.

Generalmente, las plántulas y pequeños árboles de Aromo aUI·h~l'~eferenttmente
crccerfan en conju.nto con otras eB.Pecics, con protección y sombra lateral; s . ", ·c~ el crecí niento
inicial, y asl pemlitiendo al árbol crecer dentro de la estrategia que prdmu I roti iento rá ido y
extendido durante los étflos posteriores, creciendo más afios y logrando tiul,: e I dih, ~ionc" nales
(especialmente cr(lcimíento en diámetro).

Un aspecto adicional es que se prefiere el desarrollo de duramen &/!t1soli lí~rt de strefl~ y de
color oscuro, con una muy angosta albura.

Este desarrollo de durámen de acuerdo con mi experiencia y Obwrv~~i~CB'!ÓIO tiªnlugar
en la medida que se logra un crecimiento lento y se llega a la seni[j~ I /' e ¡ fuÍb l há ten do un
crecimiento vigoroso e ilimitado durante los ~os de crecimiento activo. La ¡, '. ·.~r de du ~n es
causada por stress de alguna causa. Tambl.en. puede ser causada por la d i>o .teJó. a cond iOnes
ambientales severas (sol, calor, sequía, suelos marginales) o por supresiÓl1 pi "1('.1 Ik encia otros
árboles, a una edad juvenil.

No tiene sentido cosechar Aromo australiano si no ha fonnado duhIl~.I'Se del>(: <lcJar\len pie
hasta que madure a la edad co.rn:cta.

Generalmente. un metabolismo más lento, o un cambio a un· m1~; istn~ más lcgto es
beneficioso para log~ madem de mayor calidad. Debido al clima lriil.'li ·'0 i irlc1uSlO la t era
inmadura dClJ1Qnocultivos en el sur de Chile muestran una mayor cali . I . u Id e Sudáfiea, y
deñnitivamente cün menor stress. No he visto rajaduras en trozos de m~~: ': 1verjerItes de ~aJcos
de apl'oxhnAda.mente 30 afias, a diferencia de Sudáfrica.
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SILVlCULTURA

, El crecimjent~ en altura en los ,suelos apropiados de la IX y X r\(l81"les :ef.Cio.~ente
VIgOroSO, y mucho mejor qu,c en Su~ca. Esto,~ debido pro?ablementt·a. ; a~1~ ro;ipitac nes y
los suelos profundos y fértlles. Debido a esto ultimo, es posIble un buan ~. ctllar clIal
probablemente explica por qué no se observaron árbol.es caidos por el ¡'¡"'¡I rf,tb ""tr...la .con el
cabo sur de Sudáfrica. donde plantaciones de Aromo awrtraJiano egtáll'~eoJJ PUk/:l~CI dalladog1por el
viento.

Desafortunadamente, la ocurren.cia de ramas mal dispuestas, c~v«l

muchomnyor en Chile con fes¡x."'CtO a SudÁmca, No está claro la raz6rl 'de" I

!'er debido a condiciones ambientales, que se rectifica con manejo sílvicJ1W . ,
o mixtas. lJodria ser Que estos defectos ocurren menos en los habitats dbpd l'

protegido por la vegetación emergente, donde hay sombra lateral duranie t4l·~1
no está expue,to a estos elementos,

~ntc 'doble t~'.h."\ es
i. Yo~ reo qu puede

pI blcionc. puras
b lIstrali o está

os;' idales y donde

También puede ser Que la doble flecha esté promovido por el viRbrq~q eteeln)íento en ~ra,
por condiciones muy frias (heladas), por deficiencias de Boro, e inclusl u~illc¿¡nl¡)i,\acjón d~1 éstos.
Estos aspectos fe(luerírfan de mayor investigación.

Se visitó una gran plantación de Aromo australiano en conjurito ~ras especie I como
Pinus ndiRta, E:ucaJyptus KJobulus, EucR1yptus deJegatensb, Aca~.. I! ,b~t, Fteud tsul:a
menziessi, Quercu9 I:'obur, Nothofagus obliqua. Nothofagus alpina. Se oJ r h un gran v 'edad
de combinaciones. pero 1(Ul plnntacjones son todas muy j6venes y ~. 1}1~ pr to para! hacer
conclusiones. Sin embargo, recomícndo estos esfuerzos y croo que algurw '; laf eh bi.nacio s son
prometedoras. Me gustaron Tl'láslas combinaciones con especies como pl.hÓ I ,:1 :Kón'y t<ldíata. estoy
menos contento en las combinac.iones con cucaliptus. Sin embargo, nO 'tet ~ dlridb, cias deO litivas
para sostener eSl01i pensamientos,

También he visto Aromo australiano en monocultivos, las Plan~otj~~t'VtJas d:1e a 40
aftos. EstAS estaban casi (odas descuidadas con raleos muy tardlos, perd h~; o al na indí 'ación
del potencial posible, En general, estas indicaciones son positivas, en chia18 . c..1s más ¡tivas
que plantaciones similares en Sudáfrica,

Se necesit.a mucha e~peritnelltación con estáblecirniento y posteri6~t~ 40n ta1eor. Las
condiciones aqul obviamente difil:ren mucho de las sudafricanas. Esta eXl1erlH~~c16h se justifica en
el contexto de que se espera mejores resultados en Chile.

Se necesita podar en monocultivos y plantaciones mixtas. Gcneram¡,t~; lIh~on cn~'o es
podar el tronco desde el suelo basta un máximo de 50 % de la altura totAl . ~bOl, Ytan fr ente
oomo sea posible y de acuerdo a lo que sea eco.nómícamente justificablk .i~en\ 00, es d cable
experimentar con la fortllá de podar en las plantaciones jóvenes (cortand6 l· 11 )~t:d.<. n dob gula,
doble flecha, etc).

En habita1..9 óptimos, por ejemp.lo en Jugares donde Aromo crc~ <#}~ t)cnsaJ sombra Uatcral
debido a la vegetación. la poda fmtural podría eliminar la necesidad de pd1ar!~~ficíalllcntc,
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La aplicadón de fertilizantes en el momento de plantar, que aYtl~1 a11 crerímieotol·n los
monoc;ultivo3, no es recomendado porque acelera el crecimiento ini¿¡:i/U '! n& doJ!¡ducieod a la
estrategia de crecimiento deseada.

IMPACTOS AMB1ENTALES

Fuera de los bosques nativos de Sudáfrica, donde la especie Ha ~1,cOOtrúlada Mr un.1
cubierta forestal pennanente de copas, Aromo es un invasor agresi~b, !~,1I1 tj~nd Que cont~olarso
mediante la aplicación de herbicidas y control biológico.

Las C3ractcrísticas ínvasivas de Aromo ha hecho que las autoricJ.adJ1 '1 :e.esta es en s 4friea
inteoten limitar la propagación hnciéndolo crecer s610 en la región del c:lbb~1 , su crecl 'cnto
eS óptimo y está cerca de los mercados. La característica de invasora ticthb 'J. i

¡' pl1Ct negativ en el
ambiente, especialmento en ambientes naturales como los valles y bancd; d 1 (ds)1 n la \'C8 ci6n
herbácea. Debido a esto, t.'UTlbié:ll tiene impactos económic.os negativo~.1 E,: ~tk ones fOl tales
Aromo es un problema donde pino y eucaliptus están creciendo. Esto sd de' r.~q1nr acti ente
mediante la aplicación de programas de erradicación de .malezas.

En Chile. donde Aromo se ha í.ntroducido .o:lucbo rn.ás recientem
que la especie sólo está empezando a invadir, pero como no es tM se.J¿
como un problema. Sin embargo, he escuchado que el grupo Santa Fé de
tratado con un serio problema de invasión en Colcura, en la costa cetta
tomarse nota por los posibles problemas futuros.

En Sudáfrica el control biológico esta dirigido s610 a las semilMs &i "~omoJ oorque ~'S una
especie importantl~ económicamente.

MANEJO

Debido a una gran cantidad de aspectos relacionados al manejo que 31~ h~ daqo lltenci(jp bajo
otros titulos, quiero resumir algunas de mis opiniones:

1.- Aromo australiano no es adecuado para productos de rotadó~~"lc~rtm.1 como J~dera

pulpable.

2.- Aromo no es adecuado para plantaciones extensas.
J. - Aromo es menos adecuado para monocultivos que para Planta.cidIiC$"[ttpee~ca iotrJCidas
mezcladas, pero es más adecuada cuando se pll1l1ta en aberturas erl ct!: que nativo entre
vegetación emergente proporcionando protección a Aromo en los pri~ I1 l' o' d~ 'recimiel lo. en
lugares protegidos yen la vecindad de bosques nativos.
4.- Aromo deberla crecer p.ara una alta calidad Yalto valor de prodtJc1;¡.tLOatO' por ~mPlo
madera para muebles, paneles, chapas de calidad, etc, Esto significa relidí. I te 11 I'g¡¡S ro iones
de hasta 70 Y 80 afIos (pero probablemente no menos de SO aftos), pbra I . hitlr (lile h adera
madure completamente.
5.- La especie doberla plantarse en en pequefios bosques o grupos; en:'¡tg]reS}~leocíoios y
aptos, preferentemente junto con otras especies creciendo relativamente, e~:' ras' t11clone para
una mayor calidad de la madera y que requiere de una silvicultura'Y ~ íC1 ' inten ¡vo y
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complojo. En algunos bosques naturales manejados artificiaJrnente podrí~~HqJ1'ootht)Ol\ente d~ estos
(quizás junto n Pino oreg6n). I

6.- Aromo deberla plantarsE: principaJmcte en las regiones IX y X;j '~~de pos suel~ SOn
profundos, fértiles, hay una alta precipitación)' se encuentran otros requctiJl dntbs cqrno ausCl~cia de
nievo, holadas, etc.

CARACTERISTICAS DE LA MADERA

Por favor vuelva atrás al capitulo de patrones y estrategias de c~i1t}'k~htp.

Para que Aromo llegue a Ser un producto final exitoso, debe COU$liNI ~ Il~O)W ente
un 90 % de duramem maduro V de color oscuro cuando cosechado en fori'iul' tJ!ozÁs Tiene u alta
clilidad para muebles de madera cuando está madUJo. La pign1entaci6rt pJ . e ';set uy van ble, y
parece estár influenciada por factores climáticos (por ejemplo intensidtld~: gciÓI de 1:\ tación
fria, etc).

Po~ lo que he observado en. Chile, el potencial de. cIec~llen~ '; IOb~~r el pr
desoado eXitosamente es muy b~eno, meluso en un monocult.l.Yo ablerto, tnd ' e 5udáfn
madera parece ser más densa, hbre de stress y oscura a una edad de mis ~ 1 llOS Oafias
San Luis, Quepe; Sr. Herbert Siebert, consultor en silvieultum,Valdi¡'¡ü\~1 a f cdt lado tener
pruebas en la madera). Madera de rateos pueden ser ad{'!CuOOas para chlp!i;' : era, pulpabl llena,
etc.

PROCESO INDUSTRIAL

No se ~ visto ningiffi p~oceso industrial de A,romo a~stra1iano. ~' ~:;~il. Site2'llb<1Ii' este
no deberla ser diferente al sudafricano o al de Tasmanla. Hay informadxl &'1 S (la les ex estos
en las charlas en Chile, referentes al tema. (Aserrado }' secado de11a !: ci e Aro son
relativamente ficih~).

MERCADO

Aromo deberla crecer con un alto valor, COI1 el objetivo de tener Pt~~± t~lladO± alta
calidad. El manejo de plantaciones puede ser más costoso e inte.nsivo en :fab; s 'cob -SOC obj vo en
mcote. Cosechas intenned.ias provenientes de ralcos son secundarias y en I i _ '. t1 so pr Icirán.
madera de alta calidad, pero puede ser usada como chip O leña.

No puedo comentar las pos!bilidades de u~ mercado cxpo~or Itn '. let~p},. Esto
de muchos factores, y serán más eVidentes con el tlempo~ y en la medida' qu~ . n'lb ca más
en la industria maderera. Hasta ahora, .Ia madera de Aromo ha sidodc' . . tl otros
productores de ATomo austmlinno, p~r sus ,,:,cclentes cualidades, pr~avle" . : qrie¡pUede p
productos terml11ados de buena cahdad. Sm embargo, los que tienen ~ u~sdl Aromo
oonfrontados a cambios y que puede requerir tiempo, paciencia y muchA d cl¡lmcnt1teión
obtener ~ultados satisfactorios.
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De la infonnaci6n. que dispongo acerca de otros paises prodtJJ.t ....~1 r1¡¡' A.rofrio austtaHano,
parece ser que la madera nunca va a ser producida a gran escala.

GENETICA y REPRODUCCION

De lo qul~ se ha observado en onsayos de progenie y procede01~:al'~$1~;por el J~'tuto
Forestal en ChiJ~, ~ece ser que hay una gran variabilidad entre proccd1hcl:' ~ ,can rei I ción a
la funna y crecmuento potencial. Ambas procOOencias naturalizadas, ~a,' . y la lúlena
tienen un origen desconocido, probablemente de Tasmania, pero es m~~ '. t. ¡S 'ClSpera,' uc las
prQC(l(Jencias de Tasmania sean mejores que las de Australia, sin ~ t ó hx 'lrttm evI cins
definitivas para probar osío.

En mi opinión, se justifica realizar más investigación en pr~~c,~ l~uadaSII Seria
ventajoso si se pudiera colectar semillas de buen origen en Tasmanill, !.J.a W~e J!UJ ds donW· '" romo
australiano alcan..r.a se crecimiento óptimo.

Con respoecto a en.sayo:s de progenie, yo soy de la idea que~ Cal st:L>WIl,IEa al
habiblt. Aromo es una especie compleja con diferentes estrategias y fo I I • I~t:o qu están
principalmente inducidas por las condiciones ambientales. Las investiga oi COt:1C<l arse
en oncontrar condiciones de sitio óptimas y trat.an:Uentos silviculturales,' in~' 'rOducir" Iones
adecuados. Los clones serian máB importantes para especies pioneras qUd prJ\HlJrIJt.o1 n volun _

Con esto no quiero dejar fuera la genética. Puede ser que la fo~ ~ '~\)ol; Ih Mhle l~ha y
la ramosidad esté influenciada por la genética.

AROMO AUSTRALIANO Y EL PROGRAMA DE DlVERS[FIC~lt'H\

De .10 que he aprendido en Crule, hay una gran necesidad de 'Vdtll' I . 'espec!
fmes comerciales. De los 1.5 Millones de hectáreas de plantaciones el, P[O "mada.nl
millón de ha corresponden a Pinus radiata, 0,4 millones de ha a Eue 1 I I~ ~y 01 'resto :
especies. La mnyolia de las plantaciones se están desarrollando en r' I ~ , ~ para ra
pulpable_ Es deseable, por lo tanto, la diversificación de especies tanto ~' ob tvos de
y 108 productos a obtener de éste,

Más aún, los cambios dle los mercados en conjunto con Ulla detetr-i'mcii I PTodUf'dad
~e los suelos en algunas ár~ ~ Chile central, .~ .provocado WI can~b ,1 I tí I ': el US, de la
tierra. Por esto SI;) están mvesttgando las posIbilIdades de convertJr: . tolas os
marginales forcstal.rnente, en plantaciones comerciales viables. L.1S c3~1 .' " .as deb· ser
identificadas para este propósito.

Al mismo tiempo, Be le está dand<.> atención a la propagación ~' lii:i~' nat3v. m,ás
productivas y valiosas por su madera, principalmente las especies de el! ( &' 8 cOmo 'ble y
Raulí. Esta atenc:i6n c:stá dada para rehabilitar y manejar el bosque nativ Iai '.. ,si o <Jegra O por
sobreutilizaci6n.
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He visto vanos de estos (:t1sayos, la mayoria en mezcla con otra e~[l ,tIn las reSi~es IX
y X. Estos estaban principalmente en fundos privados grandes y Ip" 1: 'vds y en J tedios
e~rimcntales ~e. l~ Universidad Austral eerca de Valdivia. El Sr. r4Jr. . . ie~e , COrulU 01' en
SilVIcultura, ha IIlJctado la mayoría de .Ias plantaciones experimentales \!n' . privad 5, con
á~'es de especies exóticas y nativas, lo que me ha im~resionado ,mH, I 11 b lC/tte. El es un
pionero en este aspecto, y probablemente el pals se beneficie por su trab~~'

He estado impresionado con el potencial del bosque nativo. Prtncl n
Nothorllius (Roble,Raull, Coigue), las cuales no s610 son relativamentd ~. ' p
~ue son relativamente fáciles de manejar en ]a e~logla del bosqU,,:! I ti
mtolerantes, que producen madera con excelentes propIedades, por lo J¿~f ~
activamente en Chile.

La ven~a de las especies nativas es que, pese a que son de Creéitim"rrta5eICtlto qU~otras
exóticas de rápido crecimiento, es que no causan o no experimentan I~:ni '. pr bIt/nas uc las
exóticas, porquo están adaptadaB y están en armonJa con el ambiente nafth . 11 ultá en: enos
problemas con plagas y enfermedades, y menos impacto negativo al antbllk .' itill ti. imoli cias
do tipo económico.

En asocia(;Íón con las especies nativas, creo que las siguientes t1.ClPij~le!f van Ia taner $uenoB
resultados combinIldas dentro del bosque nativo:
Pino oregÓD (douglll8 Fír)
Acer curopoo (encino!J)
Aromo australiano
Sequoia

Fuera del bosquo nativo, EucaJyptu! ¡Iobulus y E. dele¡IlCtJiJi ~5~ ~ desen1fO
excelentemente, as! coro también Acacia dealbata. Personalmente, no sdf f ¡ ,'b~1 n mezcl con
eucaliptus y acacias australianas (excepto Aromo australiano). Consider& .' '} rh adecu en
bosque, puros. Sin embargo, aún hace falta ver que va a ,,,ceder eoH ~¡ ±"In .iones n el
tiempo. Estas espe-cies tampoco s,~ deberianplantar dentro del bosque nntl~(~

En el área de Los Angeles me he impresionado con la¡JliCíatiVaI:I tE'brd9t~1 Monft ¡la
(Grupo Santa Fé), quiene3 están permanentemente ocupados buseat~" j e tiJas para Pinul
radiata y E. Elobulus, principlLlmente probando otras especies de ~d' , t s.1 'J~ las '" . ¡es
probadas, especialmente E. nitens ha mostrado excelentes incrementos y' ts" l;1~llte aloque
E. rlobululI.

Ensayos de Monteáguila e INFOR han mostrado que hay otras tlJ.e~dª''UCaJYV[ que
pUeden. usarse para diversificar, incluso las que no pueden competir en! ~ '. ent.o COIl E. 'tenso
Quizás es un caso de bueno, mejor, óptimo. Si E. nitens es el óptimo, y' '. ri en el inte de In
diversi.tlcacióo no ser la Unica especie plantada, cotonces por qué noUs . ,la b1étla mej y la
buena? En nueglm interrogante para especies más productivas, no e~ I Iv .$ perdic O la
perspectiva?

Se han llevado a cabo también ensayos en varias acacias allgt.!1·~'j ~rr.·Oilteá!illl e
lNFOR. En ambos casos AcatiEl dealbatB ha cre<:ido mucho más que \ "k dt a.caci. Sin
embargo, Be obtuvieron mejorefl resuttJldos con el crccitnicuto de ¡xli ' ló'. meA ¡¡ en
Antiquina (fNFOR) que en Racamanqui (Monteáguila).
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Las procedencias adecuadas de Acacia delllbats muest~an :1~1c incrolnentos
impresionantes. Su uso principal es para madem pulpable mezclada con fjhriilll~ eticaliotus.

Sin embargo, estoy preocupado por el eno.r:me potencial jUVas~().~srn; ~!lpecle <. otras
acacias australianas), las que en SUdáfri.ca. h.an tenido. una larga historia" : r'~'pdcibs in.t.rod cida~,
y que están presentando enormE~S problemas económicos en cuanto rJ s . l· PnCtt nega os ni
arnbic?te, y a los sectores ~ricolas y f~restales. No puedo líbra~. :1. 'rds· nSllbilí tui de
advertIrles en contra de plantaCIOnes extensIvas de estas especies. El .potth. JI ~ és corno antas
problema es ya evidente en algunas áreas visitadas en Chile.

En Sudáfrica por ejemplo) en los años recientes las Plantacibn~·e' Ar~mo aust~alíano
estuvieron limitadas al área del cabo sur debido a l.osimpactos negativos' del ¡ e pc~i al diset 'narse
a áreas donde no c:s deseada. Se :hRIl introducido agentes biológicos par~'l I la' 'j,'pcrsiólIdc las
acacias introducidas en Sudáfrica.

En la interrognnte para la forestación de suelos marginales (!'fue' ~m" os), cacia
dealbat~ está consid~rada como una posibilidad. .l'ersona~eJlte no eSú»t. J.. y 11mb .. iOlladO or la
forestacIón, a cualquIer costo, de las áreas margmales, o mcluso O1cOOS hJr OlaJes p ra ser
forcstalmcnto comerciales. Yo (:roo en el uso Óptinl0 de la tierr~ Y' s lO iolles o son
adecuadas pal1l la silvicultura. Sin embargo. no tengo respuestas altem1ti ~ pi. Igut:\as d esus
áreas problemáticas En todo Ca&.... 1\0 rcwmjcndQ una forestación' il,-! nOmo
australiano en áre~ dvmdadM. Si esto se~ realizat' c'¿ ;1 a ci exótica, hay
opciones más adecuadas que Arotno australiano,

En el prog:rama de diversificación, creo que no se ha dadól.·enl1 énfaSistcn la
investigación paro es..pecies exóticas compatibles ecológicamente. oelkrfh I bÚ otras e.. ceies
adecuadas para el Sur de Chile, desde ]05 bosques templados mi"10S dc'N I é~i Y Euro a por
ejemplo. Que pasa con las productivas especies de maderas duras com~' J\ ,e lan\c ·cano bl lCO y

rojo??

Quizás se deberla invertir más tiempo y dinero en ínvestigar 31--. l$jti~'1dades:fceatros
palses, más ~e intemamen~e en estudios genéticos. Por ejemplo. con. Arot. dLst llano, cr . que
nosotros, también 1m Sudáfrica. hemos hecho muy poco para estudIar la aut' l~'li~ la es cle en
su habitat origínal. Esto es a.lgo que deberla promovcrsc.

Quisiera tnmbién recomendar que deberla realizarse inmediat.a.roe(l . "}.u~:iUicló en lo ue se
refiere a contr.01 biO.lÓBico de algunas especies con. potencial indeseable .c?tndl ·~v .~.. E~ Su áfrica
se hizo un gran trabajo en este contexto por el Plant Protect.ion Res~rc, '~ ¡tUt (lnstit to de
Investigación para protección de plantas). Algo de la experiencia en Su i a I a ser d valor
para Chile. Por ejemplo. ciertas especies con import.'\T1cia económica, }1er 1 i .. b'l con nc tivas
caractcrlstícas invasoras, están linlitadas biológicamente por agentes que nía· Jol ente la milla;
este es el caso de Aromo australiano en Sudifrica.

Un plalleamiemo en el buen uso de la ticlTa deberla formar pat'tc. r~.ni· d 1progr~nn de
diversificación. El uso múlüple ha sido un antiguo concepto en el 1I rd > Y yo .c he
encontrado con ejemplos recomendables de un buen manejo de uso múltipl •J gtad al apli ar los
principios de uso óptimo de Ja tierra, en fundos privados manejados notrlbl. (, Po el Sr. . rbert
Siebert: Arquilhuc. Colegual-Malihuc, y Campamento, tanto como del cdtiul 11 e I ui (F restal
Mon~ila).
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Deberla promovcrsc un conocimiento creciente de las matcrias amb~l)táilc$. mcorpor311do la
protección, manejo y utilización cientffica.r:nente basada de los bosques rtp.tliVóS la las pdllticas
estatales de manejo forestal integrado. Todav{a hay muchas tajas der:trutmvas de los preciados
bosques ,Cspeci'llmente en. las escarpadas pendientes de la Cordillera de lo5A.ncfus. Si la madera es
realmente usada de acuerdo a su valor, eso es una interrogante. En el prog(mla de dívcrsifidaci6n,
deberla ser incluido un manejo seguro y un control del bosque nativo, en b8~S sustarttablcs SI largo
plazo. No sé, hasta qué punto. osto es posible para el caso.
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1 7 APR 1996

11lank you very much far the trust you put in me, and the opportunity you have afforded me, to
visit yaur lovely coun!ry. in arder te aid you in assessing tIle potential far blackwood. 1 am
enc10sing a full re¡x>rt of my fuidingS and reconunendatians, for your attention.

Ple-.ase convey my síncerest thanks and regards lO the honourable Minister of Agricu1ture, Sen.
Emilio Ortega, whom I regret not having been able lO greet before 1 left. Al<;o to FlJ\,
especíally Macarena Vio, who made alltlle' official arrangemen t'> , including travel
arrangernents. (Of course, I"have forgiven them for letting me fly halfway around the globe lO

get to and from Chile!)
. .

111ank you Rene.for the kind reception·and h6spitality shown to me by yourself and your staff,
notably Veronica Loewe, Paulina Femandez, Maria Eugenia, Claudia Delard, Gabriel Peneded,
Manuel ?, Ute I<annegieser, :tv"""'¡s¡ Paz. The Chilean wine was a memorable present, mucll
appr"Cciated.

1 must say that 1 have been much impressed by many things in your country, tl1C beauly oC tJ1C
lamiscape, the friendly, hospitable and hwnble people, especially !he foresten; that have bccn
hosts to my visit, tlle richness of your forestry resources, the climate, etc. etc.

'111e visit has proved to be a valti;ble exchange of knowledge and infonnalion. fmm wlúch 1
llave possíbly benefited more than you llave from me. 1hope, however, tllat 1have bren able to
rnake a c.ontribution to your forE'stry se.ctor, :md thllt the mone.y spent on rny visit. was

worthwhile. 1 certainly do no! c1aim to have aH tlle answers regarding blackwood and tlle
diversification programme, for the amount of knowledge and depth of insight into the Chile.a.n
situation can onIy be very linúted and superficial within a short periad of only 3 weeks.

Aig assebllef allll korrespondensle aan die adres hierbo
PillaS!! dimet al! corraspondsnce lo Ule abov9 addrcse



However, through the programme arranged for me, especia11y by Herbert Siebert, 1 received a
very concentrated and diverse exposure to the forestry situatiens in the field. wlúch has dOlle
much to provide me with the necessary experience in a very sheet periodo

Personally, 1 have experienced rny visito induding the 14charla's" , to be very satisfying.

\Vl1ile 1 am in tl1e (privileged) position of affording cornrnents without having to aIlS\Ver for
them, 1 would like to take this opportunity to present you with a challenge regarding focest.r)' i.n
Chile in general:

Forestry was the fust science that came mto belIlg to preserve natural resources and t1"Y to
manage th~m On a su~abIe· basis. Since then, many other consetvation agencies and
movements have fallawed our example.

lt was the foresight of dedicate<! forestry professional predecessors in South Mrica ca. 120 yrs
ago, that have saved our indigenous forests from destruction and enabled us to preserve a
h~ritage that, today, pays dividends as hundreds of thousands of visitors from overseas, <lIUluaIly
flock 10 our area to enjoy pristíne nature. The tourist industry is rapicUy becomiIlg lhe most
important sector in the southem Cape. We are harvesting timber from these forests <lIso,
although very conservativelyand carefully.

1 am not a H greenie". 1 realise the need and importance of fast growing exotic plantat.ions to
provide in many needs. The same goes for agriculture. Artificial exotic forests have played a
majar role in saving our precious and scarce indigenous forests in South Aflica.

However, too ofien we foresters have fallen into thetrap of trading our one mos! important
principIe: long tenn sustainability. for reaping shorttermbenefits. \Ve have afien deviated far
from nature and its laws, by approaching nature as a factory that must just proouce more amI
more, without taking note of Ule consequences. l1lere are no short cuts with Nature. Sooner or
later there has to be a backIash.

r am talking oí the forestry praetices in general with exotics, without regar9- fQf lh~ir negillive
!illP-aet.;; on the environment.
1 am talking of selectíon of specie_s wiili negative ímpacts to environment.
1 arn taUcing of short rotations.
1 3m talking of va.';! area.<; of single species monocu1tufes, and bammedn~J.alure ~yjlh

}veedieide.5 and pe,<;ti!;id~ if problems QC~
r ¡un talldng of a Qi!'fegard for OW natu~t §«Q!\ystems. Qur natural forests, tor biodiversity.

Sometime. the day of re.ckoning will appear, sooner or latero lt has already started to happeI1 in
Chile. lt has happened in SoUtll Mrica, It has happened in Europe. In Gerrnany, hard lessons
fmm simil(lr prncticE:'s, worldng flgain~ nature inst.e.ad of with n<tture, have. fQr~d the foresters
to change ayer from introduced monoculture species to more natural mixed foresís. In South
Afric.a we have gol away Wilh problems so far, but in~asing1y problems are manifesting. E.g.
pesls <Ind disf':;:)s~". weeó inv;:¡,,¡on, f':tc. with enOrTnOUS l':'-conomic coflS.eqwmc.es.

In SOUiJl Mrica NGO conservation groups and more and more the educated gelleral pul>lic, are

presswising forestry enterprises to give more attention to conservation and prineiples of



sustainability. This is wrong. Foresters should take the lead and not the publico \Ve should ª-.ct
andnot~.

In Chile this is not yet the case. 1 have gained the impression that there is still to a Iarge exlCIll

wasteful utilization of timber from natural forests. (Forgive me if rny pereeptions have been
wrong.) But the sígns of pressure from environmentalists are aIready evident in Chile from
what 1 have heard, and read.

Our profession should be a culture, which is brought.· about by ~lJOnsjble attitudes and
approaches to the management and utilization of our resouteeS.

If we regard our profession al) a culture to be proud.of, it must reflect in the way we handle our
natural resotrrces and the laws of nature with respect, and care for the future.

We foresters have lo go back to Natu~ t6 find the answers. We should spend more time to
study our e.,..wtics in their original habitats with due regard to their ecological relationslups to
other trees and plants and dleir growth habits, and less on how fast the specie can grow and ho\\'
much we can get out of it by rnanipulating it silviculturaliy andgenetically.

Maybe circumstances and problems will force the Chilean foresters to take a new look at thcir
OWIl natural forests, wruch once upon a time covered almost all the surl'ace of the souÚ1em half
of Chile, and of whieh only rernnants oí reIatively natural forests remain today.

Maybe anOUler look shoulct be given at growing species that are more compatible with tl}(~

environment, even if they are somewhat less productive in tenns of volume. (A value should

alsobe pu.t te wood quality charaeteristics, and not onIy to biomass or ceUuJose voltul1e!)
Maybe another look shouId be given at condueting trials with mixtures that simulate natw-al
situations, even though these are more complicated to manage and require more cost-input.
Maybe the long term economical prosperity is linked to a more nature-oriented approach.
P:revention 1s better than cure! I think you still have a chance oí being pro-active ratller tilan

. .

reaetive~

. Attitudes should be changed by having the courage as professional people to start influencing
lIle society around USo The correet approaches and attitudes should be. fostered in lhe educalioIl
of the young people. in schools· and universities and other trnining institutions. It will be an
investment in the future prosperity of a country dlat has many assets to be proud of .

1 am leaving you with these thoughts, and many good memories of my visito

Yours

cc. Herbeti Siebert,Silvicultor. VaIdivia
ec. PaLricio Rojas, Genetic re.searcher, Monte Aguila, Los Angeles.



REPORT ON THE EVALUATION OF THE POTENTIAL FOR GROWING
AUSTRALlAN BLACKWOOD IN CHILE FOR COMMERCIAL PURPOSES,
BY: SOUTH AFRICAN FORESTRY CONSULTANT THEODOR STEHLE

INTROOUCTION

On invitation from the Chilean Ministry of Agricultura (Fundación Fondo de
Investigación Agropecuaria), through an NGO study group GT-Aromo, I have
visited Chile from Monday 11 March to Friday 29 March 1996, as consultant
with the object of assisting Chilaan foresterswith evaluating the potential tor
Acacia melanoxyfon (tiAromo australiano" or ublackwood") as a forest tree in
Chile;

Tlle programme contaíned the following:

A. Five seminars Crcharlas") were held in Santiago, Valdivia, Temuco,
Concepción and again in Santiago, respectively. The subject of the
paper delivered at al! 5 occasions ·was: "Blackwood as a Timber Tree
in South Africa". The aspects covered in the paper were:

• History.
.. Silviculture
• Management
• Timber properties
• Marketing

Note: Important aspects of the ecology. of blackwood, which have a
significant bearing on ils silviculture and rnanagement, were
highlighted. At the last seminar in Santiago, the evaluations and
recommendations contained in this report. were also presented.

B. During a series of intensive field visits, covering a wide speetrurn of
situations, sites and condítions, between Concepción and Valdivia,
ranging from the coast to the Cordiliera de Los Andes, an evaluation of
the potential for tlAromo au.straliano" In Chile was atlempted, with iha
South African experience as background, and with reference to lhe

following aspects:

.. Ecology
• Site conditions and suitability

Growth patterns and strategies
• Silvicultura
.. Environmental impacts
.. Management
• Timber properties

Processing
Marketing
Genetics' and Tree Breeding



C. Blackwood (Aromo australiano), in eonjunction with olher exotic and
indigenous species,· \.vas evaluated in the context of the diversification
programme of. the Chilean Government: "Programa Nacian;)/ d(:~

Diversificacion Forestal".

EVALUATION OF BLACKWOOD POTENTIAL

ECOLOGY

Important research results in South Africa have highlightt::d that blackwood is
a complex species with regard to its autecology and growth behaviour as a
timber tree. Of importance is that blackwood is riol a typícal pioneer species,
that it behaves differently under different site (environmental) conditions,
whích result in different growth',patterns and strategies, and which are very
important determinants for its successas a tímber tree.

This has been confinned by similar findings of researchers in TaSfTl3nia
(Australia). It has' also been confirmed by observations during my visit to a
variety of situations in Chile. 80th in South Africaand Tasmania optirnum
development as a good timber tree was obtained in gaps in tlle natural forest
or inthe tea tree $wamps, or similar habitats, where the species had grown in
íts juvenile stage amongst scrub nurse vegetation, affording shelter and side
shade, and thereby eurbing its growth during its initial years. However,
overhead light is in all instances a requirement.

Temperature and moisture availability are factors determining the metabolisrn
of trees. In the case· of blackwood, a slowing down of metabolism promotes
the strategy for the tree to develop ¡nto the required end product. Generally,
cool, moist conditions are better than warm moist conditions. Lower average
temperatures slow down metabolism.

80th in Tasmania and Chile, the cooler temperate c1imate ismore favourable
towards the development of the timber than in South Africa, where it is grown
in a warm temperate c1irn.ate. This w?3s in faet substantiated by my
observations of some older blackwood stands in the southern parts of Chile.
Closer similarities in growing conditions between Chile and Tasmania. than
belween Chile and the southern Cape area of Soulh Africa, are therefore to
be expected.

SITE CONDITIONS AND SUITABILlTY

In the southern Cape in South Afriea, very good development of blackwood is
attained in the indigenous rain forests, but the growth in monoculture
plantations in open habítats outside the indigenous forests is less prornising.
In the I<)tter, the exposurG of the juvenile plants in a monoculture to sunlight,
as well as generally shallow soils and warmer, drier condilions, result in
$uboptimal growth for timber_ Tree form ¡s, however, generally good,



and better on average, than in Chile, especially with regard to branching and
forking.

My visit to Chile has basically confirmed most of my experience and
knowledge on blackwood site requirements and behaviour in various habitat
conditions.

The findings are summed up as follows:

1. Blackwood develops bestin deep; well drained soils with adequate
moisture. In the southern parts of Chile, notably the IXth and Xth
.Regions, where very high rainfall and good, deep soils exist, these
conditions promote excellenl growth, especially height growth.

2. Growth is less successful,on warmer. more exposed slopes, especially
on northern slopes (aspects) than on southern, cooler and moister
slopes (aspects). Not only is the growth more stunted. but heavier
branching, forking, and bad stem form are more prevalent on these
exposed sites, which is of course worsened by the species growing in
monoculture and spaced far aparto

3. Apart from the influence of slope (aspect), blackwood wants to grow in
a sheltered habitat. The best development especially regarding steln
forrn, monopodial growth, and Iight bn31lching with self-pruning
conditions was observed, in sheltered depressions, where blackwood
was growing inside a mixture of other species, e.g. indigenous pioneer
vegetation e.g. maqui, and other young indigenous tree recruits, e.g.
rada!. These situations afford shelter against exposure to sun, winds
and probably frost. It would appear at this very early stage, that similar
effects could be obtained by planting blackwood in mixtures with
species like pines, oregon, oaks, .roble, raulí, etc...

Blackwood prefers to haya other neighbours(species) around ¡l, ralher
than its own kind. It is not so suitable in monoculture form than in
mixtures. During its initial yea~s, it wants to compete for overheéld light
with surrounding nurse vegetation of other species. affording side
shade. From my observations, it should do well in openings and gaps
in the natural Nothofaqus forests of soulhern Chile, or planted in
sheltered situations c10se to natural forests, as described in par. 3
aboye.

5. Blackwood definitely does not like shallow soils, especially those
which are either too wet and water-Iogged in the rainy season, or
desiccated during dry periods.

6. BJackwood does not tolerate heavy frost or enow. Amplc cvidcnce: of
trost damage and snow damage, the látter on high altitudes exposed lo
snow storms, has been observed.



7. Due to the absence of limitations regarding depth of soil and moísture.
which results in excellent increment, especially height increment, in the
IXth and Xth Regions, as well as the generally cooler c1imate, better
results in production of the required timber quality, are to be expecled
from monoculture plantings in these afeas. than from South African
southern Cape-monoculture plantations. The slower metabolic
turnover should, however, result in somewhal longer rotations than in
the southern Cape. I estímate the age of maturity to be around 50 to
55 years, in comparison with the 40 - 45 yrs in the latter area. (In tl1e
natural forest site$ this age could be 60 - 80 yrs in comparison to 50 ­
70 yrs in the southern Cape indigenous forestst

8. .'he degraded agricultural soils of lhe central valley of Chile, in lhe
Temuco and Concepcion districts (and furthernorth, which I have not
seen), are to my opinion, not suitable sites for blackwood.

9. A point worth mentíoning is that a good criterion for assessing the
suitability of the habitat conditions for growing optimum blackwood, is
lhe presence or absence of juvenile leaves (pinnate leaves), the
bushiness or slenderness of the crown (branches), the texture of the
leaves (phyllodes), the age of bearing seed and whetller tlle base of
the trunk is round and smooth, or whether it is rough and furrowed.

When the young tree (sapling) is straight and slender, with a long, thin,
central monopodial growth shoot, very light branches, soft and tender
phyllodes, retention of juvenile leaves tor a couple of years after
establishment, as well as a smooth and round base of the stern,
optimal site conditions are prevalent.

10. Blackwood is certainly not the kind of species to be planted on large
areas in monoculture form, as is done with the typical pioneers, e.g.
pines, eucalypts and other Australian aC8das likeAcacia dealbata, A
'T1earnsii, etc.

11. In certain 50ils, 8.oron deficiencies appear to be a more or less critical
lirnitation, which should be considered when planting blackwood. by
either avoiding these areas, or to supplement the Boron artificially.

GROWTH PATTERNS AND STRATEGIES

The principIes of the different growth pattems and strategies under dirrerenl
habitat conditions, are explained in detail in my paper which was referred to
in the Introduction. These aspects are also dealt with in the chapters of this
report dealing with ecology and silviculture.

General/y. blackwood seedlings and saplíngs should preferably grow up wilh
a mixture of other species, affording shelter and side shade, suppressing
initial growth. and thereby enabling the tree to be cued for a growth strategy



that promotes extended and fast growth during later years, growing older and
attaining larger final dimensions(esp. diameter growth).

A further aspect is thedevelopment of mature, dense. stress-free and dark
coloured heartwood, with a very narrow sapwood.

This development of heartwood according to my own experience and
observations, only takes placed as ageing takes place. growth slows down,
and senility sets in, if the tree hasenjoyed unlimited, vigorous growth during
its years of active growth. Formation of heartwood is causad by stress of
some or other type. It can also be caused byexposure lo harstl
environmenlal condilions (sun. heat, drought, marginal soils) or by
suppression through competition by other trees, at a much younger age.

It is of no use to harvest blackwo.od until it has formed this mature heartwood.
It must be left to mature at the torrect age.

Generally, a slower metabolism. or a lower metabolic turnover, is beneficial
towards higher quality timber. Because of the cooler climate, even the
immalure tirnber from monoculture stands in Southern Chile exhibit a higher
quaJity than in South Africa, with definitely less stresses. I have not seen
cracks in tirnber logs from thinnings of ± 30 yr old stands, in contrast with
South Africa.

SILVICULTURE

Height grawth on the suitable soils in lhe IXth and Xlh Regions is
exceplionally vigorous, and much better than in South Africa. This is
probably due to the very high rainfall and deep, fertile soils. Due to tfle deep
soils, good root development is possible which probably explains why no
windthrows (lrees uprooted by wind) have been observed. This is in contrast
to the southern Cape area in South Africa, where pum blackwood stands are
often severely damaged by wind. .

Unfortunalely, the occurrence of bad branching, 9specially forking, is much
greater than in comparable South African blackwood stands. It is not c1ear
what the reason is for this. I believe that it may De due to environmental
conditions, which could be rectified by silvicultural manipulation in pure or
mixed plantations. It would appear if these defects occur less in the habitats
where blackwood is sheltered by nurse vegetation, where there is side
shading during early years and where it is not exposed to the elements.

It may also be that torking is promoted by tlle very vigorous heigllt growth, by
very cold conditions (frost), by Boron deficiencies, or even a combination of
these. These aspects would require further investigation.

A great many trial plantings with blackwood in mixtures with other species like
Pinus radiata, Eucalyptus globu/us, Euca/yptusdefegatensis) Acacia dealbata,
Pseudotsuga menziesii (Oregon or Douglas Fir), Quercus robur (Encimo),



Nothofagus obliqua (Roble), Nothofagus alpina (Raulí), have been visited. A
great variety of combinations were used, but the plantings are all very young
and it is too early te make conclusiens. However, I recommend these trials
very strongly, and I believe that sorne of the mixtures are promising. 1~1ave
liked the mixtures with species like oregon and radiata best, and am less
happy with eucalypt mixtures. I have however no definite evidence to
substantiate these teelings.

I have also seen blackwood in monocultures,Jhe oldest stands being jusl
under 30 and under 40 years Old. Thesewere mostly neglected, with very
delayed thinnings, but they have given sorne indícation of possible potentíal.
In general, these indications are positive, in anycase, more posjtive than
similar plantations in South Africa.

Much experimentation with est~t>líshment and subsequenr stand density
manipulation (thinnings) is needed. Conditions here obviously differ much
from those in South Africa. In the context of the generally better results lo be
expected in Chile, such experimentalion wauld. to my apinian. definitely bE'
juslified.

Pruning is necessary in monocultures and mixed stands. Generally a good
criterion is to prune the stem from below to a maximum of 50% of the total
tree height, as frequently as possible and according to what is economically
justifiable. Possibly. experimentation with form pruning in very young stands
is desirable (Le. snipping off double leader shoots (forks, etc.).

In the optimal habitats, Le. where blackwood grows up with dense side shade
from nurse vegetation, self pruning shouldeliminate the need for al1ificial
pruning.

The application of fertiliser at planting. that boosts growth in monoculture is
not recommended, because it speeds up initial growth, which is nol
conducive for the desired growth strategy.

ENVIRONMENTAL IMPACTS

Outside the nalive forests in South Africa, where the species is not control'ed
by permanent forest canopy caver, blackwoed is an aggressive invader, and
has to be controlled by application of herbicides and bíological control
agents.

The invasive characteristics of blackwood have caused the forestry
authoritíes in South Africa to try to limit infestation by growing it only in the
southern Cape Regíon, where its growth is optimal and where it is e/ose to
the markets. The invasive characteristics have a negative impact on the
env;ronmGnt, Gspecially natural envíronment$ like river valleys end banh:B,

mountain fynbos and grassland vegetation. In turn these have negative
economic irnpacts. In 'forestry plantations blackwood is a problem plant



where pine and eucalypt species are grown. It has to be conlrolled actively
by application of weed eradication programmes.

In Chile, where blackwood has been introduced much more recently, there
are enough signs that this species is only starting to invade, but because it is
not so severe here, it is not yet perceived as a problem. However, I have
heard that the Santa Fé Group of Forest Companies has already to deal Wit/l
asevere infestation problemat Colcura on the coast near Concepción. Note
should therefore be taken of the possible problems in future.

In South Africa biological control 1:) only directed at the seed of blackwood,
because it isan economically important species.

MANAGEMENT

Because a lot of management -related aspects have already received
attention under nther headings in this report, I wish to summarise sorne of my
opinions:

1. Blackwood is not suitable tor short rotation products, like pulpwood.
2. Blackwood is not suitable for planting in extensive areas én masse.
3. Blackwood is less suitable for monocultures than for artificial tree

mixtures, but most suitable when planled in gaps in the natural forest
or among nurse vegetation providing shelter tor blackwood in the iniliaJ
years of growth. in sheltered sites, in tha vicinity of natural forests.

4. Blackwood should be grown for a high quality, high value end product,
Le. furniture timber, quality veneer, panelling, etc. This means fairly
long rotations of up to 70 and even80 years (but probably not less
than 50 yrs), to allow the timber to mature fully.

5. The species should be planted in small stands, or groups, in selected,
suitable sites, preferably together with other trees that are grown on
relatively long rotation, tor higher quality timber, and which require
more intensiva and complicated silvicultura and rnanagement. In
certain managed and artifícially manipulated natural forests, it could
form a component of these (maybe together with Douglas Fir?)

6. Blackwood should mainly be~planted in the IXth and Xth Regions,
.. where the soils are deep, there is a high rainfall, and where other
requirements are met, i.e. absence of frast and snow, etc.

TIMBER PROPERTIES

Please refer back to the chapter on Growth Patterns and Slrategies.

For Blackwood ta be a successful end product, it must consist of about 90%
mature, dark coloured heartwood when harvested, in log formo It is a high
quality furniture timber when mature. Pigmentation can be very variable, and
seems to be influenced by climatic factors. (E.g. intensity and duration of
cold seasons, etc.)



From what I have observed in Chile, the potential to grow the desired end
product successfully is very good, and even in open grown monoculture
stands better than in South Africa. The timber appears to be quite dense,
stress free and dark at an age of ± 50 yrs (cf: Fundo San Luis, Quepe.Mr.
Herbert Siebert, silvicu/tural consultant. Valdivia, has undertaken to t1ave
some tests carríed out on the timber). Timber from thinnings may be suitable
tor wood chips, pulpwood, firewood, etc.

PROCESSING

No processing of blackwoodin Chile was seen.. However, this should be no
different from South Africa or Tasmania. There is information in my paper
delivered at the ucharlas" in Chile, regarding this aspect. (Sawing and drying
of b/ackwood timber are relative/y easy.)

MARKETING·

Blackwood should be grown with a higtl value, high quality end procluct as
objective. Management of stands may be more cost and labour intensive wilh
this objective in mind. Intermediate harvests from thinnings are secondary
and will in any case not produce high quality timber, but may be used as
chipwood or firewood.

I cannot comment on the possibilities of an export market at this 5tage. This
would depend on many factors, and will become more evident as time
progresses and blackwood has become more established in the timber
industry. Up to now, blackwood timberhasbeen much in demand in otller
blackwood producing countries, for its excellent quaJitíes, provided tllat a high
quality end product can be produced. The Jalter is, however, the challenge
with which all blackwood-growers are confronted, and may require time,
patience and much experimentation befare a satisfactory end result is
obtained.

From information to my disposal about other blackwo6d producing countríes,
jt would not seem Iikely tllat blaekwood tímber will ever be produced on a
large seale.

GENETICS AND TREE BREEDING

From what has been observed of provenance and progeny trials by the
Instituto Forestal in Chile, there seems to be great variability between
provenances, also with regard to form and growth potential. 80th the Soul.h
African and Chilean UnaturaJized" provenances are of unknown origin,
presumably from Tasmania, but this is very uncertain. The Tasmanian
provenances are expected to be of the better provenances from Australia,
although no définité évidtmce exists te prevé this assumption.

It is to my opinion, justified to do more research on suitable provenances. It
would be of advantage if seed can :,e eollected from good Tasmanian



sources, since it is in Tasmania where blackwood reaches its optirnurn
growth.

Regarding progeny trials, I am of opinion that genetics are secondary to
habitat. Blackwood is a complex species with different growth strategies and
growth forms that are mainly induced by environmental conditions. Research
should, to my opinion, be concentrated on finding optimal site conditions and
silvicultural treatments, rather than trying to produce suitable clones.
Cloning would be more important for pioneer species producing mass
volume. .. .

By this Ido not want to rule out genetics. It may weJl be thal treefonn,
forking and branching are also influenced by genetics.

BLACKWOOD ANO THE OIVERSIFJCATION PROGRAMMe

From what I have leamt in Chile, there is a great lack of diversily of species
for commercial forestry. Of the ca. 1,5 M ha of exotic plantations, roughly 1 M
ha are Pinus radiata, 0,4 M ha Eucalyptus spp. and the rest diverse other
species. Most of the plantations are grown on short retation for pulpwood.
Diversificatiori of species, as well as management objectives and products. is
therefore desirable.

Moreover,·market changes in conjunction with a deterioration in the
productivity of the soils of certain areas in central Chile, have made a chango
in landuse necessary. Therefore the possibilities of converting farmlands,
sorne marginal for forestry, into commercially viable plantations, are presenlly
investigated. Suitable species have to be identified for this purpose.

At tlle same time, attention ís given to the propagation of sorne of the more
productive and valuable indigenous tímber species, notably the No(l1ofagus
spp. like Roble, Raulí. Attention is given tothe rehabilitalion and
management of natural forests that have been degraded by over-utilization.

I have seen several of the tríals with new species, mostly in mixtures, in lile
IXlh and Xth Regions. 'These trials~weremainly on larger, more productive
prívate "fundos", and experimental farms of the Universidad Austral near
Valdivia. ML Herbert Siebert, silvicultural consultant, has lnitiated mast of the
experimental plantings on private "fundos", with exotics and indigenous tree
species. which have impressed me very favourably. He is a pioneer in this
regard, and hopefuJly the r.ountry will benefit from his example.

I have been impressed with the potential of the native foresls, mainly lhe
Not/wfagus species (Roble, Rauli, Colhue), which are not only relatively fast
growing, but are relatively easy lo manage in the ecology of the native forest,
being light-demanding species, and they yield timber with excellent
properties, which should be actively propagated in Chile.



The advantage of the native species is that, although they are somewhat
slower than sorne of the very fast growing exotics, they do not cause or
experience tlle same problems as exotics, because thay are adaptad lo, and
in harmony with. the natural environment. The result: Less problems wiLh
pests and diseases, and less negative impact on the environment with
associated economic impllcations.

In assocjation with native forests, I believe the following species will have
very good re~ults in mixtures both inside and adjoining native forests:
Oregón (DouglasFir), European oak(encinos), blackwood, American
redwood (Sequioa). Outsideihe nativa forests;·Eucalyptus globulus and E
delegatensis have performed excellently, as well as Acacia dea/bata. I am
not personally very keen on mixtures with eucalypts and the Australian
acacia's (except blackwood). I feel they are more suitable in pure stands.
However, it remains to be seen what will become of these trials in time.
These species should also not be planted inside the native forasts.

In the Los Angeles area I have been impressed wilh the initiative of the
private forestry firm Monte Aguila (Santa' Fé Group), who are actively busy
with finding alternatives to Pinus radiata, and E. globulus, by mainly trying out
other Eucalyptus species. Of the eucalypts tried, especially E. nítens has
shown excellent increment, and it is more frost resistant (han E. globulus.

Trials botll by Monteaguila and INFOR have shown that there are other
Eucalyptus species that could be used to diversify, even if they do not match
up quite to the growth of E. nitens. Maybe it is a case of good, better, best. If
E. nitens is the best, and it should,in the interest of diversification, not be the
only species planted, why not also use the better and the good? In our quest
for more productive species, are we not sometimes losing perspective?

Trials have also been carried out wíth various Australian acacias, both by
Monte Aguila and INFOR In both casesAcacía dealbata has by far Qulgrown
al/ the other acacias. However, better results were obtained wilh growth of
e.9. A. meamsií at Antiquina (INFOR), than al Racamanqui (Monle Aguila).

Suitable provenances 01 Acacia dealbafa indeed show amazing increment.
Its main use ís for pulpwood in mixture with eucalypt fibres.

However, I am concerned with the enormous weed polential of lhis species
(and other Australian acacias), which have in South Africa had a much longer
history as íntroduced species, and which are presenling enormous econornic
problems regarding their Ilegative impacts on the natural environment, and
the forestry and agricultural sectors. J cannot escape the responsibility of
warning against the extensive planting ofthese species. The potential of
these species as problem plants is already evident in some areas I have seen
in Chile.

In South Africa, for example, blackwood plantations were in recent years
limited ta thg southgrn e:ape area bgcause of the negative impacts of the



species spreading naturally inta areas where they are undesired. Biological
agents have been introduced to limit the spread of most of the exotic acacias
in Soulh Africa.

In the quest tor the afforestation of marginal soils (degraded soils), Acacia
dealbata is regarded as a possibilíty. I am personally not very impressed by
the afforestation, al all costs. of areas that are marginal, or even less than
marginal for commercial forestry. I believe in optimal land use, and some of

.the options are not suitabJe tor forestry. However, I do not have alternative
2:nswers for sorne of these problem areas. 1do no1. however, recommend
.t;:~:: .·:~:L.::::cale afforestation with blackwood (Aromo australiano) on marginal,
(',;jE~ºd areas. If jt has to ba done with exotic acacias, thare are more
~:l.:.:>L:,¡,:; options than blackwood.

In H':i;S' diversiflcation programm~. 1believe notenough emphasis has been
placed on the search for ecaldgically compatible exotic species. There should
be olher species suitable for the southern part af Chile, from the mixed '
temperate forests of North America and Europe, for example. What aboul
productive hardwood species Iike American White Oak and Red Oak?

Maybe more time and money could be invested in investigating these
possibílities in other countries, rather than internally in genetic studies. With
blackwood as example, I believe we, also in South Africa, have done too little
to study the autecology of species in their original habitat. This is something
tllat should be promoted.

I would also recommend that a start should immedíately be made with
biological control of some species with undesirabJe weed potential. In South
Africa much work was done in this regard by the Plant Protection Research
Instituts. Sorne of the experience in South Afriea eould be of value for Chile.
For example, certain species with economic impbrtance, but also negative
invasion charaeteristics, are Counteraded biologically byagents that attack
the seed on/y. Blackwood in South Africa is such anexample.

Good land use planning should form an integral part of the diversíficalion
programme. Multiple use has been an old coneept with forestry
management, and Jhave come across sorne cornmendable examples of good
inlegrated multíple use management by applying the principIes of optimal
land use, at private fundos managed by Mr. Herbert Siebert (silvicultural
consultant), notably Arquilhue, Colegual-Malihue, and Campamento, as well
as the estate, Rucamanqui (of Monte Aguila Forestry Company).

An increasing awareness of environmental issues, incorporating also the
protection, management and scientifically based utilisation of native forests
into the integrated management policies of forest estates, should be
promoted. Too much wasteful ravaging of preciou3 native forests, especiaJly
on steep slopes in the Andes mountains, still takes place. Whether the
timber is really used according to its value, is a question. In the
diversífication programme, sound management and control of the native



forests, on a long term sustainable basis, should be included. I do not know
however, to which extent this is posslbly already the case.

THEOOOR STEHLE
PRIVATE BAG X12
KNYSNA 6570

TEL: 0445-825466
FAX: 0445-825461
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