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ABSTRACT - Seven ch.irjcurisiitA were Ntulivd in 2“ 1. ivvrv ild inolJit;! troc*-ai Otiu'Prclo. Kon*
donia Tecrriiory; >ie)d. circumfcr«.nce. bark thicknv™s. iof.i! lumbci of !'alc\ \ossels. d”nsil) of bicx
ves<iels pci 5 mm pci iing. and jvcugv iiNtance I>tlv.ecn const«-ulivc ljlex ve'ssc! nngs All tl\c \u'cs
lity was observed among the individual sjlct*U\! rubber ifoev growing under ‘imil;ir cmiionnK-ntal
conditions. Lineal correbtions among ihe qujnti’ative ch:tracJeristics were estimated I'ositive lorrela-
tions were found between yield and <.u-.umference. barV thicVncss. total numbci of bu*\ vesh'lrings
and density of latex vessch per 5 mm pc/ rmg. lovi reiat)on™Ip & found beuvccn yield and di.micter
of the latex vessels and between jicld and d\crjge distance beiAtcn consccutive latex vessel rings.
Regression analysis of yield and the valuev of the quantitative characters showed the regression cx)efTi'
cieni to be highly significunt to cucumf.rcncc, ™Ark ihi-'knc”s. total number of latex vesM* rings and
density of latex vessels per 5 mm per ring.

Index terms: Hcvea spp., rubber tree, linear correlation. rctircs«iion coefficient, genetic variation,
selection.

COLECAO DE MATERIAL DE SERINGUEIRA SELECIONADO
NOTERRITORIO DE rondOnia. ESTUDO PRELIMINAR

RESUMO < Foram estudadas seie caraciensticas de 27 matnzes ?«lecioaadas em Ouro Preto, no Ter-
rit6éi io Federal de Rondonia. Nas seiepoes, “oram deter minadas a producao, acircunferencia aespes®ura
de casca, o numero total de vasos latici'feros, a densidade de vasos laticiferos em 5 mm do anei e a dis-
tancia m~dia entre os &n6is consecutivos de va”os latici'feros. Todas as 5rvores foram avalij-ias tamb6ém
gquanto ao grau de incidencia do mal sut-americano das folhas Grande viabllidade foi observaria entre
os indivi'riuos selecionados vegetando sob as mesmas condlc-oes ambientais Foram estimadas as coi feta
poes lineares entre as caracteri’sticas quantitativas. Foram encontradas correiaQoes positivas enue a
produ”ao e a circunfer§ncia do tronco, a espessura de casca. o numero total de an6isde vasos iatici'fetos, e
a densidade dos vasos latici'feros em 5 mm do anel. Foi encontrada baixa correlapaoda produtp”o com o
diametro dos vasos laticiferos e da produpao com a distancia mé6dia entre os an6ts consecuiivos de
vasos laticfferos. A andlise de regressfo de produ”ao e os valotes dos caracteres quantitativos estudfldos
rpostraram coeficientes de regressao altamente significativos para circunferencia. espe«sura da casca,
numero total de an6is de vasos latici'feros e densidade de vasos laticiferos em 5 mm do anel.

Termos para Indexagao: Hevea spp., correla?ao linear, coeficiente de regressao. variatao gen6tica,
sele?50.

INTRODUCTION reduces considerably the

good all-round clones (Ho 1972).
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chanccs of pioducing

Conventional breeding takes a long lime to

provide a few clones wnth acceptable all-round
characteristics for large scale commercial planting.
This is because the perennial nature of the crop
long testing cycles.

selection for yield and secondary characters which

impose In addition, multiple

are often unfavourably associated with yield.
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The fu&t botanical expedition with the putpose
of collecting botanical lubbcer
trees [Hevea spp.® was held in 194 5 in the KundiV

material of native

nia Territory. The collected seeds were pKintcd in
84 hectares but these were dc«:troyi‘d by Hrc in
1950. Later in 1962. a new expedition was desig-

nated to recollect materials from the saine trees in
the same area (Moraes 1963). Ten years later in

1972. a further expedition was carried out and a

"evea breeding programme based on the wild
mother trees in jungle was initiated. Frotn the
results of previous expeditions, the Acrc and

i 1 i ri -
Rondonia areas have shown the prcsoncc o! high



yielding vigorous gcrmpi.i'tin (Pereira 1972, C’on-
~Na)ves ct al. 1973. Vicgas & GonfaKes 1974. Gon-
Ailves 1978, Gon™iJves 1979).

The main objective of wild mother tree selection

is to supplement the breeding programme by

providing a wider range of good all-round clones in
a short time. Data from the most recent collection
have been subjected lo analysis {mainly the various
parameters connected with yield and vigor; and
the preliminary findings are reported in this paper.

MATERIAL AND METHODS

Selection of high yielding wild mother Irees

Sinimonds (1969) emphasized that multiplicity of
cluractcrs selected always either demanded Urge popula-
tions or caused a weakened selection for mdividual
chnracters. The level of operation to cope uiih the former
aliornative is not practical in a conventional breeding
prvigrammc. However, by resorting to commercial and
othci advanced generation seedlings, it is feasible to
saccn l;irgc populations by mass selection.

A particularly conducive situation favouring such an
approach in Brazil is the ready availability of large areas
of high yielding wild trees.

In ihc pre-selection of mother-trees in the field, the
basii obji'ctive was to identify the best yielding phenoty-
pes for further yield recording and observation. The
findings from the preliminary investigations by Gonsalves
(1978) have been used in the proccss. For the pre-selection
of the wild mother-trees, the tappers (Figure 1) were
contacted for location of the high yielding trees giving
more than 1000 cc of latex per tapping. This information
was verified and confirmed. Freedom from Microcyclus
ulei and Phytophthora sp. leaf fall was cheked visually
(Figure 2). Buduoods from orthoiiopic branches were
then collccted. the cut ends waxed and stored in moist
sawilust and sent to National Rubber and Oil Palm
Research Centre at Manaus of grafting.

Yield, number and height of panel, circumference at
1.5 m of height and degree of di';ease incidence were
locorded for each “elccted tree. Dark samples uere taken
for lei’oiding the thickness, total number of latex vessel
rmgs, diameter of latex vessels, density of latex vessels
per 5 mm per rmg and average distance between consecu-
tive latex vessel rings based on all rings. The sample were
tjkon at precisely 1.5 m above the soil surface (Table 1).
Hv»d\vui'd from 27 trees was then collected.

Bark rharacteristics Measurements

The following bark characteristics were measured in

til*, lurk 'mample:

1 P.uk thickness:
r. Total number of latex vessel rings was determined
b\ examining the radial longitudinal sections of the bark;

FIG. 1. Native tapper carrying out tapping armed with s
rifle and a zerosene head light.

3. Diameter of latex vessels was observed in the trans-
verse section of ihe bark;

4. Density of latex vessels per 5 mm per ring determi-
ned by the average density based on all rings;

5. Average distance between consecutive latex vessel
rings was determined based on all rings.

Estimates of correlation between the seven characters
were computed from data of selected individuals.

RESULTS AND DISCUSSION

Variation of the Sampled Trees

Great variability was observed among the indivi-
dual selected rubber trees of different ages growing
under the same environmentalJ conditions (Table
1

Ule ~1905) and Baldwin Junior (1974) have
mentioned that very high yielding trees are found
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FIG. 2. View of the tree leaves with light incidence of
M. ulei.

in the Ouro Preto area of Rondonia Territory of
Brazil (Figure 3).

The morphological characters of the trees
studied followed the description o(He\'ca hrasilieti-
515as given by Seibert '1974). It was noted that the
majority of trees in this area, including those
collected, had purple cortical tissue i“Figure 4). but
the latex of all trees was white. A rough estimate
of the age of the trees based on the girth showed a
variation from 20 to 300 years. Total number of
latex vessel rings per tree ranged from 19 to 71.
Bark thickness

the trees (Table 2). Part of the observed differences

ranged from 0.61 to 2.42 cm in

in the latter characteristics was associated with the
difference in tree circumference. Number of panels
was also associated with the magnitude of circumf-
erence (Table 3).
Disease Incidence

The Hevea tree defoliates and renews its foliage

FIG. 3. Localization of Ouro Pieto where the trees were

collected in the Territory of Rondonia.

pro

F(G.4, Hevea brasi/iensis with purple bark from Ouro
Preto, estimated to be 60 years old
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TABLE 2. Overall means, vtandaid deviation and incffti i*nts of variation of 27 mother trees collciloJ from Ouro I'rclo.

federal Territory of Rundonia, Manau.s, \M. 1980.

Characteristic Mean Range Units Star?de_\rd Coefft(?lent ot
deviation variation (%)

Yield/iapping/tree 285 0 50- 600 litre 133 46.7

Circumference 4.74 0.61- 4.13 m 2 55 538

Bark Thickness 1.49 061- 242 mm 0 38 255

Total number of latex vessel rings 36 40 19.00- 71.00 10.34 284

Diameter of latex vessel 44.18 18,30- 24.40 mm 23 40 529

Density .of latex vessels per 5 mm 375 38 208 84-521.32 98.20 26 2

per ring
Average distance between consecutive 289.38 206 )0-432.a0 mm 68 71 237

latex vessel rings

TABLE 3. Number of trees and their yield, circumference range and number of panels in the mother tiees collccled in
Ouro Preto, Federal Territory of Rondonia. Manaus, AM, 1980.

N?0of trees Yield (litre) Circumference range (metres) N? of panels in exploration
0.5 0,61 1
1.0 0.85-1.71 1.3
15 1.50-2.16 1,4e6
2.0 1.88-2.18 3.3e3
2.5 1.46-2 85 2,3e5
3.0 1.78-3.70 3,3.3.4,4. 5.5¢e6
35 3.80 7
4.0 2.29-2 60 5e5
5.0 2.65-4.13 4,6e 7
6.0 3.47 8

annually and this phenomenon is commonly
known as wintering. Unlike the trees in temperate
countries where defoliation occurs during the
winter period of the year, in Hevea brasiliettsis
which grows in the tropics this takes place during
the drier months of the year.

In addition, the incidence and severity of
infection of the disease is strongly influenced by
the prevailing climatic conditions during the winte-
ring time. Regions having a high and well distribu-
ted rainfall with no pronounced dry season are
observed to have severe disease incidence while
areas receiving moderate rainfall but without a
long dry season may have disease incidence inter-
mediate in severity. Therefore, the prospected area

which showed an extended drought for .ibout
months, receiving ponderate intensities of rainl.iH.
experienced only low incidcnce of Afjvr.i
ulei and Phytophthora sp. in the foli.ige.
Yield-Bark Characteristics Relation<;hip

Correlation studies for circunifctcncec. burk
thickness, total number of latex vessel rings ~nd
diameter of the latex vessels in the collcctcd
material were in good agreement with the findings
of various workers (Wycherley 1969. N.irayanan
et al. 1973, Ashplant 1928) with clonal rubber
tree selections. Linear correlations between yield
and bark characteristics such as thickness .
0.7290**), total number of latex vessel rings
(r = 0.S139**} and density of Litex vessels per 5



nun r » 0 5397**}. were significant at the 0.01
(Table A). Thus. of the
v.irijtion was associated with bark thickncss. The
iM.igninide of the correlation (rm0.7290) for bark
thickness is in close agreement with the r« 0.8089
reported by Gonsalves et al. (1980), who used
Although Brookson .'1959i
showed thai there was positive correlation between

level 53 pcrcent total

one-ycar old clones.

the yields of individual mature seedlings and clones
W'ycherley (1969;
out that this evidence was inadequate. A similar

derived from them, pointed

situation may also exist for the collected material
in this study. In view of the above, it is still neces-
sary to repeat the test of the budgrafts made from
tl)cse collections for further selection, it would

be interesting to see whether collections from

different geographic areas of Brazil ~ho”s diifvient
behaviour.

Yields of all selected lubbcr trees were rcgr. sscd
on their bark charactcrisrics. Table 5 shows ihc
simple linear regression equations of yield .y, on
the six variables. The analysis indicated that the
slope of the regression line was significant at the
0.01 levei (F = 28.36**) for bark thicknes?., indica-
ting that bark thickness is closely related to yield,
of the

situation possibly existed for total number of latex

independent age of the tree. A similar
vessel rings and density of latex vessels per 5 mrn
per ring. For both characteristics the slope of reg-
F* 8.97**" and 10.27**, respecti-

vely 'Figure 5) indicated that were clo'iely related

ression lines

to yield of the trees.

TAHI t 4. Linear correlation coefficients between yield and the various structural parameters of the 27 mother trees
eollected in Ouro Preto”™ Territory of Rondonia. Brazil. Manaus, AM. 1980.

Parameters Symbol

> teid t/t Y

C-icuinterence Cc

Bark thickness B

Total nurT1ber of latex T.V.R.
vessel rings

D.ameter of latex vessels D.L.V.

Density of IaFex vessels per D.V.R.
5 mm per ring

Average distance between
consecutive latex vessels A.D.C.V.

per ring

‘Dif-efence significant at 5% level of probability
‘"Dififrence significant at 1% level of probability.

T.V.R. D L.V. D.V.R, A D C.V.
05139- 0.3464 n,s. 0.5397* 0 3355 ns.
0.4380* 04274%* 0 4536“ 0.4508**
0.6765** 0,4302** 0.6585** 0 5002**
1 0.2721 ns. 0,9623** 0,1155 n.s.
1 0,3691 n.s 0.1155 ns.
1 0.0534 ns.
1

FABI. \ 5. 1 incar regression equations bet>"een yield and various structural characters of the 27 mother trees eollrcled
from Ouro Preto. Federal Territory of Ronddnia. Brazil. Manaus. AM. 1980.

on of yield (y) on y Regression coefficient
© 1.059-0.461 (C) 0.461%
IB) -0.940+ 2.540 (8) 2.540**
(T.V.R.) 0,576+ 0.063 (T.V.R,) 0.063**
ID.L.V.) 3.724+0.297 (D.L.V.) 0.297 n.s.
ID.V.R.I «0.040+ 0 007 (D.V.R.) 0.007-
(A D.C.V.) 0.081 +0.006 (A.D.C.V.) 0.006 n.s.

* Diffprepce significant at 1% level of probability,

r.vq ..:roiK'C.brav. Brasilia. 17(4):575-582,abr. 1982.
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y - 1.059 + 0.461 o
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FIG. 5. Relationship of yield with circunnference. bark thickness density of latex vessels per 5
mm. diameter of vessel rings, distance between consecutive latex vessel rings, and

number of vessel rings of the trees collected in Ouro Preto. Territory of Rond6nia,



CONCLUSIONS

difficultv of
Fresh
sought. One of

hrrt’deri
pioducinp good all-round

Hcevrj recognise the
clones quickly.
approachps have therefore been
these is by mothcr-tree selection from populations
of wild rubber trees. The main advantalL'es of such
un .ippi'>.jch dre the following:

1. No controlled crossing is necessary;

2. No capital outlay for land is required as these
populations are in the native environment.

The early results from the wild mother-free
selection arc promising.

1. Positive and significative correlations were
circumference,

number of

found between yield
and bark thickness,
Ijtex vessel rings, and yield and density of latex
vessels per 5 mm per ring.

2. No

and diameter

yield and
yield and total

relationship was found between yield
of the
yield and average distance between consecutive
latex vt 'w.c! rings.

latex vessels and between

3. iiCj:iession analysis of yield on other charac-
ters shosM-d the 1iegression coefficient to be highly
sigi.ific.nit  for bark
tot”"l number of latex vessel rings and the density
of latex vessel per 5 mm per ring. The regression

circumference, thickness,

coefficient of diameter of the latex vessels and
average distance between consecutive latex vessels
rings not significant.

There is need to repeat the tests of budgrafts
made from this collection and it would be of
interest to see whether latex collections in different

geographic areas of Brazil differ in behavior.
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