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ABSTRACT - Seven ch.irjcurisiitA were NtuJivd in 2 “ 1.. iv v* v ild inolJit;! troc*-ai O t iu 'P rc lo .  Kon*
donia Tcrriiory; >ie)d. circumfcr«.nce. bark thicknv^^s. iof.i! lumbci of  !alc\ \ossels. d^nsil) of  b icx  
ves<iels pci 5 mm pci iing. and jvcugv iiNtance l>tlv.ecn const«-ulivc Ij Icx vc'ssc! nngs All tl\c \u 'cs 
were also evaluaied for the dc^icc of  iiii.idcncc of S -uJh \nuTiCjn 1 caf Plight fSAl B> T.uaj variubi- 
lity was observed among the individual sjlct*U\! rubber ifoev growing under 'imil;ir cmiionnK-ntal 
conditions. Lineal correbtions among ihe q u jn t i ’ative ch:tracJeristics were estimated I’ositive lorrela- 
tions were found between yield and <.u-.umference. barV thicVncss. total numbci of  bu*\  vcsh' 1 rings 
and density of  latex vessch per 5 mm pc/ rmg. lovi reiat)on^^lp a-- found beuvccn yield and di.micter 
o f  the latex vessels and between jic ld 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.*l rings and 
density o f  latex vessels per 5 mm per ring.

Index terms: Hcvea spp., rubber tree, linear correlation. rct:rcs«:ion coefficient, genetic variation, 
selection.

COLECAO DE MATERIAL DE SERINGUEIRA SELECIONADO 
NO TERRITORIO DE r o n d O n i a . ESTUDO PRELIMINAR

R E S U M O  • Foram estudadas seie caraciensticas de 27 matnzes ?«lecioaadas em Ouro Preto, no Ter- 
rit6i io Federal de Rondonia. Nas seiepoes, ^oram deter minadas a producao, a circunferencia a espes^ura 
de casca, o numero total de vasos latici'feros, a densidade de vasos latici'feros 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 tamb6m 
quanto 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 latici’feros e da produpao com a distancia m6dia 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 latici’feros em 5 mm do anel.

Termos para Indexagao: Hevea spp., correla?ao linear, coeficiente de regressao. variatao gen6tica, 
sele?5o.

INTRODUCTION r e d u ce s  c o n s i d e r a b l y  t he  c ha nc cs  o f  p i o d u c i n g
g o o d  a l l - ro u n d  c lones  (H o  1 972) .

C o n v e n t io n a l  b r e e d in g  t a k e s  a long  l im e  t o  T h e  fu&t b o ta n i c a l  e x p e d i t io n  w i th  the  pu t  pose
p ro v id e  a few  c lo n e s  wnth a c c e p ta b le  a l l - ro u n d  o f  c o l le c t in g  b o ta n ic a l  m a te r ia l  o f  n a t ive  l u b b c r
c h a ra c te r i s t ic s  fo r  large scale  c o m m e rc ia l  p lan t in g .  t ree s  [Hevea spp.^ was h e ld  in 194 5 in th e  KundiV
T his  is b e c a u se  th e  p e r e n n ia l  n a tu r e  o f  th e  c r o p  n ia  T e r r i to r y .  T h e  c o l le c ted  seeds w ere  pKintcd in
im p o se  l o n g  t e s t i n g  cyc les .  In a d d i t io n ,  m u l t ip le  84  h e c ta re s  b u t  th e se  w ere  dc«:troyi‘d by Hrc in
se lec t ion  fo r  y ie ld  a n d  s e c o n d a r y  c h a ra c te r s  w h ich  1 9 5 0 .  L a te r  in 1 9 6 2 .  a n e w  e x p e d i t io n  was desig-
are  o f t e n  u n f a v o u ra b ly  a s so c ia te d  w i th  y ie ld .  n a te d  to  reco l lec t  m a te r ia ls  f r o m  th e  sa ine  t ree s  in

th e  sam e  a rea  (M oraes  1 9 6 3 ) .  T e n  y e a r s  l a t e r  in 

‘ ^ ^ c 7 p t e d  for publication on December 14. 1981. 1 9 7 2 .  a f u r t h e r  e x p e d i t io n  was ca r r ied  o u t  a n d  a
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yie ld ing  v ig o ro u s  gcrmpi.i '^in (Pereira  1 9 7 2 ,  C^on- 
^a)vcs c t  al. 1 9 7 3 .  Vicgas & G o n f a K e s  1 9 7 4 .  G o n -  
^.ilvcs 1 9 7 8 ,  Gon^^iJvcs 1 9 7 9 ) .

T h e  m ain  o b je c t iv e  o f  w i ld  m o th e r  t ree  se lec t io n  
is t o  s u p p le m e n t  th e  b re e d in g  p r o g r a m m e  by  
p ro v id in g  a w id e r  range  o f  g o o d  a l l - ro u n d  c lo n e s  in 
a sh o r t  t im e .  D a ta  f r o m  th e  m o s t  r e c e n t  c o l le c t io n  
have b e en  s u b je c te d  l o  a n a ly s is  {m ainly  th e  var ious 
p a ra m e te r s  c o n n e c t e d  w i th  y ie ld  a n d  v igo r;  and  
th e  p re l im in a ry  f in d in g s  are  r e p o r t e d  in th is  p a p e r .

M A T E R IA L  A N D  M E T H O D S

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 u i ih  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 
sac cn  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 o f  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 o f  latex per tapping. This information 
was verified and confirmed. Freedom from Microcyclus 
ulei and Phytophthora sp. leaf fall was cheked visually 
(Figure 2). B uduoods 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 o f  grafting.

Yield, number and height of panel, circumference at
1.5 m of  height and degree of  di';ease incidence were 
locorded for each ^eIccted tree. Dark samples uere  taken 
for lei’oiding the thickness, tota l  number o f  latex vessel 
rmgs, diameter of  latex vessels, density o f  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 '■ample:

1 P.uk thickness:
r. Total number of  latex vessel rings was determined 

b\ examining the radial longitudinal sections o f  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.

R E S U L T S  A N D  D IS C U S S IO N

Variation of the Sampled Trees
G re a t  v a r iab il i ty  w as  o b se rv e d  a m o n g  th e  ind iv i­

d u a l  se lec ted  r u b b e r  t r e e s  o f  d i f f e r e n t  ages g ro w in g  
u n d e r  t h e  sam e  e n v i ro n m e n ta J  c o n d i t i o n s  (T ab le  

1}-
Ule ^1905)  a n d  B aldw in  J u n i o r  ( 1 9 7 4 )  have 

m e n t i o n e d  th a t  ve ry  h igh y ie ld in g  t r e e s  a re  f o u n d
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FIG . 2. V iew  of the tree leaves with light incidence of 
M. ulei.

in th e  O u r o  P r e to  a rea  o f  R o n d o n i a  T e r r i to r y  o f  

Brazil  (F ig u re  3).
T h e  m o r p h o lo g ic a l  c h a ra c te r s  o f  th e  tree s  

s tu d ie d  f o l lo w e d  th e  d e s c r ip t io n  o (H e\'ca  hrasilieti- 
515 as given by  S e ib e r t  ' 1 9 7 4 ) .  It w as  n o t e d  th a t  th e  
m a jo r i ty  o f  t r e e s  in th is  a rea ,  i n c lu d in g  th o se  
c o l l e c te d ,  h a d  p u r p l e  c o r t i c a l  t is sue  i^Figure 4). b u t  
th e  l a te x  o f  all  t r e e s  w a s  w h i te .  A ro u g h  e s t im a te  
o f  th e  age o f  th e  t ree s  b a se d  o n  th e  g i r th  s h o w e d  a 
v a r ia t io n  f r o m  2 0  t o  3 0 0  years .  T o ta l  n u m b e r  o f  
l a te x  vessel r ings p e r  t ree  r a n g e d  f r o m  19 t o  71 .  
Bark  th ic k n e s s  r a n g e d  f r o m  0 .6 1  t o  2 .4 2  c m  in 
th e  t r e e s  (T ab le  2).  P a r t  o f  th e  o b se rv e d  d i f f e re n c e s  
in th e  l a t t e r  c h a r a c te r i s t i c s  w a s  a s so c ia te d  w i th  th e  
d i f f e re n c e  in t r e e  c i r c u m fe re n c e .  N u m b e r  o f  p a n e ls  
w as  a lso  a s so c ia te d  w i th  th e  m a g n i t u d e  o f  c i r c u m f ­
e re n c e  (T ab le  3) .
Disease Incidence

T h e  H evea  t r e e  d e fo l i a te s  a n d  re n e w s  i ts  fo l iage

FIG. 3. Localization of Ouro Pieto where the trees were 
collected in the Territory of Rondonia.

} r ^

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 o f  27 mother trees collciloJ from Ouro I’rclo. 
federa l  Territory of  Rundonia,  Manau.s, \M . 1980.

Characteristic

Yield/iapping/tree 
Circumference 
Bark Thickness
Total number of latex vessel rings 
Diameter of latex vessel 
Density of latex vessels per 5 mm 

per ring
Average distance between consecutive 

latex vessel rings

Mean Range Units Standard Coefftcient o1
deviation variation (%)

2 85 0 50- 6  00 litre 1 33 46.7
4.74 0.61- 4.13 m 2 55 53 8
1.49 0 61- 2.42 mm 0 38 2 5 5

36 40 19.00- 71.00 10.34 2 8 4
44.18 18,30- 24.40 mm 23 40 5 2 9

375 38 208 84-521.32 98.20 26 2

289.38 206 )0-432.a0 mm 68 71 23.7

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

N ?o f  trees Yield (litre) Circumference range (metres)

0.5
1.0
1.5 
2.0
2.5
3.0
3.5
4.0
5.0
6.0

0,61
0.85-1.71 
1.50-2.16 
1.88-2.18 
1.46-2 85 
1.78-3.70 
3.80
2.29-2 60 
2.65-4.13 
3.47

N? of panels in exploration 

1
1 .3
1, 4 e 6
3. 3 e 3
2, 3 e 5
3 ,3 .  3 . 4 , 4 .  5. 5 e 6
7
5 e 5
4, 6 e  7
8

annually and this phenom enon is commonly 
known as wintering. Unlike the trees in tem perate 
countries where defoliation occurs during the 
w inter period o f the year, in Hevea brasiliettsis 
which grows in the tropics this takes place during 
the drier m onths o f the year.

In addition , the incidence and severity o f 
infection o f  the disease is strongly influenced by 
the prevailing clim atic conditions during the w inte­
ring tim e. Regions having a high and well distribu­
ted  rainfall w ith no pronounced dry season are 
observed to  have severe disease incidence while 
areas receiving m oderate rainfall bu t w ithout a 
long dry season may have disease incidence inter­
m ediate in severity. Therefore, the prospected area

which showed an extended drought for .ibout 
m onths, receiving ponderate intensities o f rainI.iH. 
experienced only low incidcnce o f AfjVr.'i 
ulei and P hytophthora  sp. in the foli.ige.
Yield-Bark Characteristics Relation<;hip

Correlation studies for circunifctcncc. burk 
thickness, to ta l num ber o f latex vessel rings ^nd 
diameter o f the latex vessels in the collcctcd 
material were in good agreement with the findings 
o f various w orkers (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**), to ta l num ber o f latex vessel rings 
(r = 0.S139**} and density o f  Litex vessels per 5



n u n  r » 0  5397**}. w e re  s ign if ican t  a t  th e  0 .01 
level (T ab le  A). T h u s .  53  p c r c e n t  o f  th e  t o ta l  
v . i r i j t io n  was a s so c ia ted  w i th  b a r k  th ic k n c s s .  T h e  
iM.igninide o f  th e  c o r re la t io n  (r ■ 0 . 7 2 9 0 )  for b a rk  
th ic k n e s s  is in close a g re e m e n t  w i th  th e  r«  0 . 8 0 8 9  
r e p o r t e d  b y  G o n s a lv e s  e t  al. ( 1 9 8 0 ) ,  w h o  u sed  
o n e -y c a r  o ld  c lones .  A l th o u g h  B r o o k s o n  . ' I 9 5 9 i  
s h o w e d  th a i  th e re  was posi t ive  c o r re l a t i o n  b e tw e e n  
th e  y ie ld s  o f  ind iv idua l  m a t u r e  seed lings  a n d  c lones  
d e r iv ed  f ro m  t h e m ,  W 'ycherley ( 1 9 6 9 ;  p o i n te d  
o u t  t h a t  th is  e v id en ce  w as  i n a d e q u a te .  A sim ila r  
s i t u a t i o n  m a y  also ex is t  f o r  th e  c o l l e c te d  m a te r ia l  
in th i s  s t u d y .  In v iew o f  th e  a b o v e ,  it is still n ece s ­
sary  t o  re p e a t  th e  te s t  o f  th e  b u d g r a f t s  m a d e  f ro m  
tl)cse c o l l e c t io n s  f o r  f u r t h e r  s e le c t io n ,  it  w o u ld  
be  in te re s t in g  to  see w h e t h e r  c o l l e c t io n s  f ro m

d if f e re n t  g e o g ra p h ic  areas o f  Brazil ^ho^s d i i fv ie n t  
b e h av io u r .

Y ie lds  o f  all s e lec ted  lu b b c r  t ree s  w e re  rcgr.  sscd 
o n  th e i r  b a rk  c h a ra c tc r i s r ic s .  T ab le  5 sh o w s  ihc  
s im ple  l inear re g re ss io n  e q u a t i o n s  o f  y ie ld  . y ,  on  
th e  six var iab les .  T h e  ana lys is  i n d ic a te d  th a t  the  
s lope  o f  th e  re g re ss io n  l ine  was s ign if ican t  at the
0 .0 1  levei (F = 28 .36**)  fo r  b a rk  thicknes?. ,  in d ic a ­
t ing  th a t  b a rk  th ic k n e s s  is c lose ly  re la te d  to  y ie ld ,  
i n d e p e n d e n t  o f  th e  age o f  th e  t ree .  A sim ila r  
s i tu a t io n  poss ib ly  e x is te d  fo r  t o ta l  n u m b e r  o f  l a tex  
vessel r ings a n d  d e n s i ty  o f  la tex  vessels p e r  5 mrn 
p e r  ring. F o r  b o t h  c h a r a c te r i s t i c s  th e  s lope  o f  reg­
ression  l ines F *  8.97**^ a n d  10.27** ,  r e s p e c t i ­
vely 'F ig u re  5) in d ic a te d  t h a t  w ere  clo 'iely  re la te d  
to  y ie ld  o f  th e  t rees .

TAHl 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 Sym bol

> teid t/t Y
C-icuinterence C
Bark thickness B
Total number of latex T.V.R.

vessel rings
D.ameter of latex vessels D.L.V.
Density of latex vessels per D.V.R.

5 mm per ring
Average distance between

consecutive latex vessels 
per ring

A.D.C.V.

‘ Dif-efence significant at 5 %  level of probability 

'^D ififrence significant at 1%  level of probability.

T.V.R. D  L.V. D.V.R, A  D C.V.

0  5 1 3 9 - 0.3464 n,s. 0.5397** 0  3355 ns.
0.4380* 0  4 2 7 4 * ' 0  4 5 36“ 0.4508**
0.6765** 0,4302** 0.6585** 0 5002**

1 0.2721 n.s. 0,9623** 0,1155 n.s.

1 0,3691 n.s 0.1155 n.s.

1 0.0534 ns.

1

FABl. V. 5. I incar regression equations bet>^een yield and various structural characters o f  the 27 mother trees eollrcled
from Ouro Preto. Federal Territory of Ronddnia. Brazil. Manaus. A M . 1980.

on of yield (y) on y Regression coefficient

(C) 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 .0 0 7 -
(A D.C.V.) 0.081 + 0.006 (A.D.C.V.) 0.006 n.s.

** Diffprepce significant at 1%  level of probability, 

r . v q  . . : ro iK 'C .brav .  Brasilia.  1 7 ( 4 ) :5 7 5 - 5 8 2 ,a b r .  1982.
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F I G .  5 . R e la t io n s h ip  o f  y ie ld  w it h  c irc u n n fe re n c e . b a rk  t h ic k n e s s  d e n s it y  o f  la te x  v e sse ls  p e r  5  

m m . d ia m e t e r  o f  v esse l r in g s , d is ta n c e  b e tw e e n  c o n s e c u t iv e  la te x  v esse l r in g s , a n d  

n u m b e r  o f  v esse l r in g s  o f  t h e  t re e s  c o l le c t e d  in  O u r o  P re t o . T e r r i t o r y  o f  R o n d 6 n ia ,



C O N C L U S IO N S R E F E R E N C E S

 ̂ H c v r j  h r^ t ’d e r i  reco g n ise  the  d i f f ic u l tv  o f
p io d u c i n p  g o o d  a l l - ro u n d  c lo n e s  q u i c k ly .  Fresh  

^ a p p r o a c h p s  have  th e r e f o r e  b e e n  s o u g h t .  O n e  o f  
th e se  is b y  m o th c r - t r e e  se lec t io n  f r o m  p o p u la t io n s  
o f  w ild  r u b b e r  t rees .  T h e  m ain  advantaL'es o f  such  
un .ippi '>.jch dre th e  fo l lo w in g :

1. No c o n t r o l l e d  c ross ing  is n e ce ssa ry ;
2. N o  c a p i t a l  o u t la y  fo r  lan d  is r e q u i r e d  as these  

p o p u l a t i o n s  a re  in th e  n a t ive  e n v i r o n m e n t .
T h e  ea r ly  re su l ts  f r o m  th e  w ild  m o th e r - f r e e  

se le c t io n  arc  p ro m is in g .

1. Pos it ive  a n d  s ign if ica tive  c o r re la t io n s  were  
f o u n d  b e tw e e n  y ie ld  a n d  c i r c u m f e r e n c e ,  y ie ld  
a n d  b a r k  th ic k n e s s ,  y ie ld  a n d  to ta l  n u m b e r  o f  
I j t e x  vessel r ings,  a n d  y ie ld  a n d  d e n s i ty  o f  la tex  
vessels p e r  5 m m  p e r  ring.

2. No r e la t i o n s h ip  w as  f o u n d  b e tw e e n  y ie ld  
a n d  d i a m e te r  o f  th e  l a te x  vessels a n d  b e tw e e n  
y ie ld  a n d  average  d i s tan c e  b e tw e e n  c o n se cu t iv e  
l a te x  vt 'w'.c! rings.

3. iiCj:iession a n a ly s is  o f  y ie ld  o n  o t h e r  c h a r a c ­
ters  shosM-d th e  1 eg ress ion  c o e f f i c ie n t  to  be  highly  
sigi.ific.nit  fo r  c i r c u m fe re n c e ,  b a r k  th ic k n e ss ,  
t o t^ l  n u m b e r  o f  l a te x  vessel r ings a n d  t h e  d e n s i ty  
o f  la tex  vessel p e r  5 m m  p e r  r ing . T h e  reg ress ion  

c o e f f i c ie n t  o f  d i a m e te r  o f  th e  l a te x  vessels and  
average  d i s t a n c e  b e tw e e n  c o n se c u t iv e  l a te x  vessels

^ r ings n o t  s ign if ican t .
T h e r e  is n e e d  to  re p e a t  th e  t e s ts  o f  b u d g r a f t s  

m ad e  f r o m  th i s  c o l l e c t io n  a n d  it  w o u ld  be  o f  
in te re s t  t o  see w h e t h e r  l a te x  c o l l e c t io n s  in d i f f e re n t  
g e o g ra p h ic  a rea s  o f  Brazil d i f f e r  in b e h av io r .
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