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na regifo de Mogi-Guagu desde o !nicm d £
Defmldo o Eucafyptus grandfs ccrm i

e vim sendo utifizadas como popu!awes bass: para
programa de melhoramente em dasenvnlvzmento com
a espdcie.

Foram instaladas “Areas ds Pfodug:a ;
com intensidade de selecio em tornio de 1110; & sleci nados
individuos superiores com intensidades de seie{;ao de
1:5000, que foram repmduz!do& vegetativamenia nos .
Pamares de Sementes. Os primeiros resultados dosansaios.
de progénie de po%mlzaﬁe livre mostrgram variaches .
genéticas expressivas para cresciments & retidio do iromo,
perm:tmdo @ prediclo ds ganhos gendticos srgmﬂcatmos. ;
A variagio da densidade bdsica da madelra ao nivel de
drvores superiores g de progénies indica a possibilidad
de inclusdo dessa caracteristica no-segundo ciclo de -
selecBo. -

A metodo!ogsa para polinizagiio controlada i4 estd
bem definida, & os estudos envelvendo hibridaciio
mter-especaf;ca foram iniciados em 1974,

Ay pasuisas bdsicas tals como o astudo de d:spersao
de pédlen, fenologia do florescimente e frutificagdo, -
influéneia do espagamento e efeito da abelha na milmzamo
vém sendo efetuadas, .. -

Os aspectos ligadas ae manejo v8m sendo estudados .
pfincipalmente visando 4 regeneracio das cepas em eortes.
SUCESSIVOS,

THE RESEARCH PROGRAMME WITH EUCALYP- -
TUS GRANDIS HILL EX-MAIDEN AT CHAM~
PICN PAPEL E CELULOSE S.A.

Summary

(}«IAM{?mN ﬁAPEL_ E CELULDSE S A, in cm’lvenzaus w:.th reseamh insgtie
rutiong  ang Universities, has develnped & research prograsme with Euc.alxutus
in the regicn. of Mogf.»Gua(;u, sxncs the decade of 1860, L

Eucalyptus gramiis revealed ta be gne. of the trost patenma}, ; pec;es -

in this region, and the provenance triais showed. CmFF's H-BI“DGUK‘ te be ane - of
the most adequate, Large gopuiatiuns of such nmgm were establi sheﬂ and” pae
ve begen utilized as: baee appu}.atmn Fur' the hr‘eedmg progrﬁ'ime mt o bR
anecr.es. Lo

andwatsd selection ;:0551bi11t:is:s
cycle of selection,

'ar;d {re studies imvelving interspecific hybridity were started in 197

L tion fennlogy, influence of specing, end the bees affect in the pallination

Adapied From "Aspecteos Gersls dos Beneficios da Pesquisa Florsstal psrs  ues

Jgramne of this company, has been defined the necessity of improved gned pro

The methodalogy For controlled pollination is alrsady well defined

" Basie researvh such a pollen dispersion, flowering and fructifica-

are being develoged, The aspecis joined with the menagement are being
studied mainly purposing the regensraticn of the stumps 1n successive
cuttings.

1, Historieal

Due to the necessity of improving the productivity of the established
forests, the CRWFION PAPEL £ CELIAOSE 8.4, sterted a work of reintrgducing
speciss, locgking for the substitution of possibly nybirdd material which ™ hae
nean vtilized in the programmes of reforestetions., Then, the well Known puré
species were reintroduced, as the others untested yet, bul potentially able
to provide satisfactory results, | .

tre trials wers made in the regios of Wogi-Guagu - B° [Lat.2ao éD‘

and Long, 45° 57'), and tne results showed Eucalyptus grandis, Coff's Hartour
peovensnce, Australia, as the most adeguate species, {fable 1.

ABLE I ~ Volumes obtained by the most renuemendable species reintroduced fyom
Austrelia, esxpressed in stereos per bectare, at the age of 7 vears

T VOLUME PER HECTARE VOUME PEr HECTASE  PER YEAR

SPECIES {InN ETEREDS ¥ {7 STEREDS]®
£, grendis A, 75 55,49
£, salinna bz,2z 35,77
€. robusta . 273,10 7,95
E. resinifera 263,02 35,88
€, Microcorys 191,87 . 26,19

# Timbar without bark and diameter above 6 om

Emoresa®
- Comuricacio Téonica ng § - PRODERPEF

From these results base populations were stablishad {about
1:800 hal, and the works of tree improvement Bng mepagemint ware started,

Z, Estatlishement of Besd Production Areas
Since E.grandis vas cansidered as pricrity in the refprestation pre

duction to continue the works with the species. Seed Production Areas, than,
were selected in the origiral population, reaching a total about 100 bha. The
selection criterion for the thipnings in {hese areas, according to orientati
an from 1.P.E.F. {Forest Studies and Aesearchs Institute) and U. 5.7, {State’:
University of S3o Paule), wes made basicelly by the growth and the tree: Fomm:
THe f"n‘st tlur\mn; was introduced at the age of 4 years and [RET- trmhm_ant o

L7 of‘ remaining trpes were eliminated, belng cansme
nitary aspect in the selection, 2

the First thmnmg
old}

IFERENTTAL OF
SELECTION

nGETEY

: 677 z-p'ur plant, reaching
fis opening in the space-
erminative powsr,probably

redwith areas of closed  spece
dn: dispersion has being studied oy
Pab Has being doveloped in Champion, in

ey ar"i'p Agricuiture, and USP,through
swarmg installation, The preliminary
the dispersion of pollen is wery large
ggéét concentration, however, seems ta
[} matmn soutte,

£ fluwering of E grandis bave baen made in  conuo




nious with State University of 880 Paulo {UMESP) and USP, Tha works had  be
gan in, 1972, and sccording to Aguisr end Kageyama. {1980}, the praliminery rs
sults show that the fructification in Seed Production Areas of Champion
accours during whole year, The biggest Freguency ccours from July to danuery,
with pasks in August ang Decembier, 5till according to these subthors, the
variation tree to tree is very lurge ?‘!DQA and FERPEIRA {1978} got similer
msults with £ uroptodla,

The seed yield in these ar'eas (s P.A} has showed significative va
piations from one year ta unu(:her, but with tendency to graduzl increasings,
In 1977 the average production mchisved shoubt 11,0 kg/ha, in 1578 the avera—
ge dropped to 10,0 kg,v‘hu “Finally in 1979, the production reached 15,0 kgfna.
It was foing thﬂ{' the rel o F'ru.xt,fsééd is about 14,8 : 1,0, and the rum-
ber of barvested ‘troes in_ act: year is from to 20% of the existing  total,
resulting abmt 504 gmms of seeds par tree, with about 800 Fertils seeds per
gram, This sma}l almber: ol hurvcsted treas por year is mainly due to . Eha
harvest 5yrt¢m, which is charmcterized by the cutting of trunchs with fruits
This pmcticq elimiriates the productions in the fallowing years.

. 3,“551e':;.t'i..un af Sa.nne.rinr Trees and establishement of the Seed |
" grehard- -

PR Tn cmtinue the progrem with E,grendis, 140 super'mr treea “were
selected. They have tested through its progenies, and reproduced vegetatively,
-possibiliting the establishment of seed orchards. The criterion ohserved in
iﬂtensity the seiection were mainly the grwth the Form and phytusanltary
agpects, The intensity of svlection adup(:ed was L: 5000 !

. The vegetative propagation of these selected trees was mads
through graf't, where were utilized the met:huds Gf "budding™ ang’ Ycomplicsted
-English", The number of replications was 16 per method From each, selected
tree, Indeed, & very large individuml wariation to intompatiniiity in  the
graft hbas been observed varying from 0 to 100% the levels of supcess in the
indivicuals, In relatienship to the tested methods, the initial survival
showed Favourable significants differerces for the “budding" ta the campli-
catet-Erglish®, Yne survival was 60% to the Former and 455 to the second. One
yesar aftar the orchard installation the survival aversge dropped sbout 45
ard 354, Tespectively, remairing the existing varistions betwsen clones.

In experimental test; parallelly with the studies invelving the
Seed (rchard, as proposed by KAGEYAMA end SILVA [1980), a specisl seed
production ares was established with the direct utilization of the superior
selected trees, Forty {40) trees were located from selection intensity of
CA:8000 and 5 domdinent trees, located in a distance up € m in relationship

to the female supgrior tree, were selected for the pollen production,

Aftervards the other ingividual frees wers eliminated from the population.
The result vas the astablishwent of 40 seed producer groups, whers  each
superior tresw receives pollen from 5 domirant trees near it. This
experimgntal model hes a target a short time seed production with a signifi-
cativaly high yield per tree, in addition to a possibility to acmit an
estimation of gain probably superior than that obtained in usual seed
prcduﬁ:tiun areas end inferier than seed orcharus,

. 4. tpen Palzination ?rogeny Trials_ )

Orchard,” it's pnssiule ta- predict
_ equivalene e 11,85}., mnresem:l

s - THe: basic dmsiey “of umd 15’ ano]
X s!:udieﬂ The analysis wieh Euc:a}zptus Qmﬂd‘lﬁ shnw

| Buwgu Ch&mpion & areas Found an amalitude af‘ variatim From 33:1 ta 13 509
| g/end., with the average of 0,429 g/lend. ]
correlation between the tasic density and the vigour of. seXected ¢
showidg. ‘aq - ifitependence :for these chammcteristics. Fx"m ‘thesd Hesuit
basic density begunralss to be studied in & progeny Lewel; lﬂming for it
inclusion: inthe:second tycle of selection, The charecteristics mmeming
to the potant.ml af: regengmtion are alsg being studied. in pmganies.

Fimlly, stili t'e].atwe to progenies, it has beaﬁ conducted
trinl with the purpose to abtain subsidies far checking the breeding

formance of progenims from trees with giffersnt selection intansity,
purposing to check the ‘wfficiency of the selection in the populstionm, = The'
prelimisary results, st the sge of7months had not showed still & defined -

programme with Eucalmtus gmndi . The main objective is to analyse thaPBl‘: .

tendency 8s 84 progressive increasing in gains relative to a crescent
seiection intensity,

5, Management te Successive Rotations

In & tomparative analyse, considering results obtaised in several
years, for large cowemial areas, Fucalyvptus plots  that In Tirst rotation
showed law yield, in the second mtatmn showed & batter produttivity avout
30% {average’of 3 years} highez‘. ‘THese results, however, has baen obtained
with possibly hybrig material, remaining to knowledge about the conduct of
populations of Eucalyptus grandis with gemetic purity and high productivity
in the First ratation, Regeneratians protlems specially Evcalypius grandis,
after su:ceasives ciittings,’ seems very significative, There is no doubt
about its high senswlhty, mainly, according to the cutting time in sandy

- soils, Inthe region of Mogi-Guagu, there are experimental and prectice

evidenicus that the best cutting time is sitisted in the months of higher
rainfall, that is, From September to Fetwruary [TABLE ITX}.

fA&_E IIE - Aversge Height of the sprouting end survival of the stumps of Eu-
calyptus grendis according the sutting time in the region of MD—-
gf-Guagw {6 wonths of age).

CUTTING TIME
PARAVETER
MAY ALGUST NOVEMEER
Survival [§) 4] BO 100
a,94 2,7 3,28

Height of the Sprouting {m}

The interplanting of sesdlings in substitution to the dead sbumps
Ay an alterrative that has been studied for the recuperation of areas with
low coppice after the cutbting, Experimental results have showed, after an
initigl phase, when the growth rhythm of the sprouting is- more accentusted,
that therw is en sgualizetion in the development of the seedlings and the
regenerated stumps {TAILE IV),

TABLE IV - Data of grawth in halght of sprouting and interplanted seediings
with Eutalyptus grandis in the region of Mogi-Guagu in diffeérent

ages.
PAARIETERS ; . A G E
7. 3 WONTHE, 7 MONTHS 16 HONTHS
Cprouting(n) L1 7 6,0
Avemga hieght of the: if o5 .. . 2,1 &2
seedlings {m}
Differerice (2457 o as 19 13

An im::crtant ect, which difficults the interplanting system, is
ths fast regeneration of the stumpa, it alse wvaries in function
SElimatital stations and from the natural individual varistions.
i i aof, hugi««Guag:u, about 435 of the stumps of £.grandis,in sverage,
s{rmutmg ‘after period mere than 60 days a\“ter the cutting.

: AL a?r‘eady mentioned before, due to this individusl variation in
hig - reégeneration Cdpacity, besides the management alterrmatives being tested,
thﬂ L edmg perspectives of this characteristic are very Favoursble, The
are being developed in & lsvel of progenies, ang the efforts are
ted to the resselection, with the installation of seed orchards of
tum_ generatinns.

6. Inter-specific Hybridizatiun

" Tha provenances of Euca vealyptus grandis with genetic purity  have
results for basic density, in averege, inferior than that possibly hy
_d E.grandis < from Rio Glars) (TABLE V}. Tne regeneration capacity  of
s!:umus af. this hybrid materisl has been also superior, showing &  minor
ity Fnr the climatical variations.

: .Tm \l - £stimatives of basic density in r.&x.fl’ersnt provenances of fucalyptus

Hrandis, 8 yesrs old

 BPECYES ° - PROVENANCE BASIC _ DEANSITY
S - {g/fcnd)
fEgreandis . «. South Africa 0,405
J Eigrandis. .. - Goff's Harbour {Australia) 0,428
E is a,493

- HRio Claro {Sra=il)




Censidering these agpects, and reporting the necessity of utiliza. ..

tion qf hydromorfic sodls, and being the hybrid From E.grandis and E. robusta
a preticable alternative, it was started s program of hybrid production with:
spacies, The preliminary results are: alrgddy being reached in wirks from cun'
venious vith IPEF and USP, under orientation of Prof. Wério Ferreira. Stu-
dies about controlled polliration were started in 1974, and actually the mc—
thodology is already weil deterwined, The first field trials were  installsd
in 1578, and involved inker-specific cross-bresding with E.grandis, E.salig-
pa, E.urophylla and E, robusta, The data, 2 years and B manths oid, showed:
_Wﬂﬂﬂty in tha height far the hybrid of E.grendis x E.saligra {aversge
height of 15,50 m) relatively to the pure €. gmnﬁis. In r&}ﬂtlﬁﬁsh}{.& to the
basic density, the best treatment, at this same age, was the hybrid of E.
grandis x E.urgphylla (0,502 g/om }, BRIGATTY and FERREIRA (198G}, .

Stidies about rocting of stskes are being conducted parailelly with
the works abput controlled pollination and hybridity. It has been special mx. -
naged for superior trees of Eucalyptus grardis and vegetative muiifiplication :

of the hybrid with beat performance, The studies about rooting of stakes are’ ..

alsa being conducted urder orientation of TPEF and USSP, The hest tested freg;
tments heve shovad a percentage of roating, from the spmuting cF stun
bout 50 For the £.grondis. Actuslly, ,due to aur climatical’ cond;tmn V

biggest mFFxcultms have been Found in the adaptatlm stage Fnr' the esta«
blishement in the fieid. ! .

7. Final Cunsidernt_ims :

{diameter above & tm, without bk EEthe ‘Hge Y7y s, ‘wiFe Tepleted. by
improved seeds plantntians, minly fmm Eucalxgtus gmndis. - .
The new pupulat:ion, reached. & mear nmual increment {M AT } of 4l
stereas/hectarefysar  at the age of six yesrs. .
These pr’etty t;mgnsatury rasults, ogen uptimst perspectives for
the programms continuation they are also justifying works being developed in
CHAMPTION PAPEL £ CELULOSE S.A.
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2 Fo; mpmu mant:, the “speciaisaed " aroduction

: Th- pmpossd methm is baing studied in &

1£Et“5 ggndi Hill ex Masden populatinn in- me regim of Mogi Gun:;u

) fﬁa'ma'in' objéctive of this ar;en is assuciatéd uiél’ ths pmduc.t.iun.
in a. short perind of, time of seeds of high genetic quality, The estimated
genetic gains in this method are superior than thuse of the seed production
areas.

ifferent selection intensities are utilized on both sexes for the
astabiishment of the special seed production area, The selscted trees with a
high selection intensity, which funciion as the female trees, ere surrdnded
by a group of trees selected under a low selecticn intensity, which function as

maie trees,

INTRODUGAD

0s mtovos de melhorementn em espécies Flerestals tém side bem pa-
dronizados, de empregos generalizados = nao tem sofrids grandas aiteragdes nos
¢iferentes paises, Ficando as mdiFitaqoes restritas a pequenas varmqnes, is
to em furu;ao das carscteristicas s;]resenmdas pelas espécies,

SHELBOURNE (1973), am desctrigao dos diferentes métodos de.

melhnm

merito, mostre us diversas possibilidades de utilizagha e ccmhin& Ba’ dg sel 0

{PSC), mostrandt que esses devem ser os 'asi:égibs “aubs

g8 fvancadas. de melhoramento em

‘garhos, intermedidrios en-
o teigo pare seu estabeleci
_nfg- para aumentar &s possibi-




