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A h s l i a c t
Ciciic(ic t l iv c rg cn cc  ancd\sis u a s  tUuic h\ I)" s lai i s l i cs  in 1 ( 0  gc mK ypc s  lr<mi (he wiki 

Bniz i l ian  gcrn)p!asi i i  oi  l I cvca  hrasi l i cnsis  lor girih.  i icighi .  hark ih ic k n css .  yield and single 
I c a fa r e a .  T h e  g en oly pes  w ere  grouped inu> I'inh:  c lusiers.  T h e  llrsi e ius ler  had 7 6  gencUypes. 
Ihe ll"‘* c lus ler  had the 111“' and V" '  e ius ler  Iiad .> eac h  and IV" '  o lus ler  had 4  genotypes.  7 
gc no ly pes  eould noi he grouped.  Ma\inuini  inter eius ler  d is ianee ol'OVO. 1 w as  bet ween 1 and 
V.  T h e  genet ic  di\ersi (y  was  (ound (o he independeiu o l ' ge og ra ph ie  origin and genotypes  

Iroin A c r c  pni\enaiice  o x h i b i l o J  wide gi’iiolic t l i w r s i i ) .
K.ey words:  H c v c a  h r ( i s i l i c n s i \ ,  ( i c r n i p U / s ; / } ! .  r n n y i u i i k w  ( I c i i c l i i '  n i \ \ ' r i > c n c ( . ‘ . i ' l i i s l c r .  

l i i t n K l u c d o n

R u b b e r  ( l l c v c a  l y r a s i l i c i i s i s )  b e i ng  an oul breeder  s i iowing both inb reeding  depression 

and heterosis .  id a cr op  where  the breeder  had to work mostly  with pol ygenic  sys tems 

bi<)mel^■ie^ll!\. In search  o f  l i ighh helcro/\gous c lonal  segregaies  re.sulling iVoni heteot ic 

co mb in at i ons ,  tlie breeder  is a iw avs  in need (or very distanl ly related parents,  with the 

ma.ximum genet ic  d ixers i ty  het\seen them.  S t rong posi l ixe  relatii>nsliips ga\e been found 

between genet ic  d is ta nce  and heteros is  in a wide range o l ’ e i o p  sp e c i es  ( l i a la se h  c l  a ! . .  h^S4:  

Slian^suddin.  1^)85). W i d e  c r o s s e s  b e t u e c n  well establ i shed parental  c l o n e s  a n J  c\ol ic  

nuUerials oT c l ' l ec i i w l x  unkiuu\n worth can he e\pec(ed  (»ceasionally to g iv e  large spee l l l c  

C o m b i n in g  abifit> el ' l ecls  apparent  as (leterosis.  Div e rg e n ce  analys is  is p cr lb rm cd  identiCy 

the diverse genotypes  in a pi^pulation lor hvhridi/aiion purpose buy c lu s ter ing  the populat ion 

using M a h a la no bi s  1) '  s tat ist ics .  T h e  appl ica tion  oT muli ivaria te  analys is  and the use o f  

gencrali/,cd dis tance  ( 1 ) ' )  as  a c|uanliialive j i ieastire o f  genet ic  d iv er ge n ce  has  bee n  reported 

in o ther  crop plants a l so  ( V i r a v a n  (Y f/A. Ma^appa and . lacob M a th e w .  19X2)  and In

Kubber  (K av i t h a  a  <//.. C lusters  separated hv ihc largest s tatist ical  d is tance  (1))  shows

the niaNimum genet ic  d iv er ge n ce  sh ow in g iheir  suiiahilitv as  parents in wide cross es .  Th is  

study was  undertaken wi th the v)bicctive o f  gel l ing  s o m e  pre l iminary  inlbrnKilitiii about  the 

extent  o f  genet ic  d iv e rg e n ce  ex is t i ng  in ihe Bra/.ilian ge in iplasn)  o r i l e v e a .  as  no such .siud)' 

had been reported in this mater ial  so lar.



M a tc r h i ls  n iu l iiic tlK K ls

T h e  ti ialcrial lor ihc pivscnl  sliids u ; i s  ;i rnndoni sam pl e  ol '  10(1 gc t io lyp cs  Itxim a 

popula lion o i '  l l c v c n  h r i i . s i l i c n . s i s  W iki.  l \ Atlr.  (.le .11 ' S S . i  Miicl l  A i g .  iioloii j j . iiig Ui llic l^)St 

I K R D B  Cicrmplasni  c o l l c c i i o n  rnmi Bra/il .  T h e  ina lcr ial s  iv cc i vc d  ui liulia arc being  

conserved by ihe R u b b e r  R e s e a r c h  Insl i iute o f  India Ibr char ac ier i/a l ion .  caUiioguing and 

evalual ion.  The material  represents  three din'crenl agro c h m a i i c  /.ones in Ura/il.  namely  

Acre ,  Rondo nia  and M a i i o  ( i n i s s o .  T i ie  planis  have been  se l ec ted  I rom the base  nursery at

2 4  months age .  planted in I X  1 m spac ing.  Iinearl>. and six plants w ere  se lec ted randomly  

f rom cach  genotype lor  re cording  ihe t>bscr\»iiion,s. T h e  char act cr s  recorded u e r e  girth of ' Ihe  

plant at 4 0  c m  height iVum the bud unit>n ( c m ) ,  total height ol'  tiie sc io n  ( c m ) ,  bark ( i i ickness  

a( 4 0  c m  licighi I'ann Inid uni(ui (mt]]|. S i n g l e  I .ei il 'AiVii  ( c n i ' l  and T(Ual Yi e l d  < i r i h ' e  lest 

lappings (g/l/l). T l ie  two popular  c l o n e s  ( i  l l and RRI I  105 were  taken as the contrt>l.

T h e  data was  then subjeetei l  to mul( i\ariate a n a ls s i s  us ing M a h a la n o b is  I) "  stat ist ics  

descr ibed by M a h al an o b is  ( l^).i(>). T h e  cluster ing  o l ' t h e  ge notyp es  Ibr their  g ene t i c  diversity 

was  do ne  by I b e h e r ' s  methotl  as  per S i n g l e  and C houdhar\ ( T h e  cr iterion  used Ibr

c l us ter ing  w as  that an\ two ge not>pes  be longing to the s a m e  c lus ter ,  o n  an ave ra ge  show a 

smal ler  intra c lus ter  t i istance than the inter c lus ter  d is tances.

K csiilt.s  a n d  ( lis c iis s id ii

[)■ a n a K s i s  lOO g e n o ty pe s  were groupe«.l into ll\e cluster .  A m o n g  the l i\e cluster ,  

c l u s t e r ! w a s  tlie largest  wi th 7(> genotypes.  There  wetv genolv pes in c lus lor  11. gc n o lv pc s  

in c lus ter  111. 4  in c lus t er  IV and genot\pes  in clus ter  V .  7 g en oty pe s  could  not be grouped 

( l able.  1).

C lu ste r  I had 2<S Rt indonia  genotypes.  2 5  Matto  ( i r o s s o  g en o tx pe s  anti 21 A c re  

genotypes.  It w as  noted that 2 S  out o l ’ the 3 0  gen olv pe s  iVoiii R o n d o n ia  and 2 >  out o f  the 2 ‘  ̂

genotypes Irom Ma tt o  l -rosso.  Had been  grouped in this c luster ,  while  onls  21 out o l ' t h e  41 

genotypes  Irom the p ro ve n a n ce  o f  A c re  was  grouped in c lus t er  1. T h e  tw'o control  c l o n es  

Cl l l  and R R l l  10.  ̂ were  a l so  inc luded in clus ter  1. T h e  m i n i m u m  I ) ‘  value orO-O."^ and the 

m a x i m u m  1)2 value ol  .V)S5 \  l o '  in tlie populat ion was  a lso  found in c l us te r  1.

An oth er  leature that cou ki  be 'noted was  that the 2(1 geni) types in c lus ter  I was 

distributed in g en et ic a l l y  d ivergent c lus ters  11. IV and V the re m ai n in g  g en oty pe s  ware  not



gratipccl in a cluslcr, This sIkiws [ho witic gcnclic divcr.siiy in the ycnoiypcs (Vom the 

provcnancc o f  Acrc. compared In lhal o f  Rondonin and MaiioGrosso genotypes. Ikil in Ihc 

sample siudies. lew diveigcni genoiypes iVom Koiulonia and MaUo (im sso could he 

observed. One Rondonia genolype (R ()  was found to cluster in cluster III and another 

Rondoniaii genolype (R ()  306) remained independent. Similarly 4 genotypes from Matto 

Grosso showed genetic divergence 1‘rom the rest o f  tlie Matlo Ciross genotypes grouped in 

cluslcr 1. M T 1022 and M T U)16 were grouped together in cluster 111 while M l' 930  and M l' 

1008 remained independent and hence divergent, not being grouped in any cluster. In 

general it can Ik  seen lhal among the ihree provenances, ihe cliisiering pallern does nol 

indicate any strong rclatioji between genetic divergence and geographical dislribulioil which 

is in agreement with the earlier llndings o f  Markiise (1982) and Kavitha tV al.. (1992) in 

Rubber. But within the genotypes from a common provenance genotypes from Acre 

exhibited (he maximum genetic divergence compiircd to Rondonia and Matto Groso.

Table 2 show the mean values in each cluster for the five characters studied. It can be 

observed that the traits height ol’ the plant, single leaf area and total yield contribute much to 

the genetic divergence in the populalioji.

I'he average hitra and Inter cluster distances (()) are depicted in Tabic 3. The 

nnixiimim gcnelic distaiKC was obserwd between cluster 1 and cluster V (970 .1).  followed 

by cluster II (928.7).  The masinuim genetic distance was between cluster 11 and IV (241.1) 

followed by II and V (242.0).  I he inira eUisier disianee ranged from 153.2 lo 696 .3 . in 

clusters IK and I rcspectiveiy.

Conclusion

1. rhe genotypes from the provenance o f  Acre exhibited wide genetic diversity 

eonipared to Rondonia and Mall<» (iross<».

2. Selection ol'parents form diflerent cluster can be expected to produce variability (ly 

crossing among themselves or with known clones.

fable. I. D istribution o f  genotypes in 5 c lu s te r s ____
Cluster No. ol' Distribution

gent)t\'pes



Ill
IV
V

Acre  - : i  
KiMUliMiiii 2S 
N4alio Cirosso - 25 
CiT 1 ami RRU 1()5
A c i v - ^ )  ' ____
Maiu> (irosso • 2
A c j v ^ ____
"Acic - 3" .........

Tabic 2. C’luslcr mean vakics Ibr 5 chai'acicrs
Clusler Oiilh 1 Icighl Bark ihickness Single Lcii)' 'I'olal

(cm) (cm) (cm) area (cm^) ^icld (g)
I 15.25 570.2 0.24 121.5 0.76

II 15.65 618.2 0.23 123.8 0.52

111 15.89 513.7 0.24 91.3 1.03
IV 15.61 530.7 0.23 114.4 0 .20
V 15.45 590.7 0.24 138.7 0.33

3. Average Intra and Inter Cluster t istance
Cluster 1 11 111

' " 2 9 9 .9___

153.2

IV
788.0

V
I 696.3 928 .7 970.1
(I 35K.6 2 4 1 . i j 242 .0
lit 7I5.() 6 82 .6
IV 182.6 250 .7
V 170.0
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