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A B ST R A C T

Genetic paruneters like coefficient of genetic variation, heriubility, genetic advance and 
correlations were estimated for yield and certain bioclfemical yield components in  nine clones of 
Hevea brasHiensis at 60 months' growth. Heritability was highest for magnesium content (tP  82%) 
and lowest for TSC (FT 42%). All characters except TSC showed high genetic advance. Yield 
revealed posiNve association with all other balls. The nesults indicate that biochemical yietd 
attributes could also be used along with other yield attributes In tree improvement through 
hybridization as well as In eariy selection of hybrid clones.

IN T R O D U C T IO N

The heritable components of variation can 

be expressed in  term s o f  genetic parameters like  

coefficient of genetic variation , heritab ility and 

genetic advance. Inform ation on the degree and 

direction of association of y ie ld  w ith  other traits 
as weD as among the components w ou ld  be of 
use in  im prov ing  the effic iency of selection. The  

role and im portance of biochem ical y ie ld  com­
ponents like  Total So lid  Content (TSC ), Th io l, 

sucrose, inorganic phosphorus and magnesium  

in  Hevea had been d iscussed b y  va rious workers 

(Jacob el ai, 1986; Eschbach ef a l, 1984; Sherief 

and Sethuraj, 1978; Jacob el a i, 1983). The present 
study w a s undertaken to gather information on 

genetic parameters and associations for y ie ld  and  

flve b io^ em ica l y ie ld  attributes in  n ine clones 
of Hevea and to ascertain their app licab lility  in 

tree im provem ent and ea rly  selection.

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

The  m ateria ls 'fo r the study comprised of 

seven hyb rid  clones belonging to 1982 H P  series 

(H P  82/32 . 82/33, 82/34, 82/59 , 82/64, 82/68, 
82/70), one popu lar hyb rid  clone (R R Il 105) and 

a p rim ary clone (PR 107) of Hcnea brasi/iewsis, The  

plants w ere raised in  the fie ld during 1985 em­
p loy ing a random ized b lock design w ith  three 

rep lications and four plants per replication. The  

plants w ere subjected to  prem ature tapping at 
the age of 54 months. Latex samples of two plants

each from  each replication w ere collected in  ice  

cooled beakers after six  m onths of regu lar tap­

ping. T SC , Th io ls , inorganic phosphorus and  

magnesium  w ere  extracted from a know n  am ount 
of latex w ith  2.5% trichloro-acetic ac id . Fo r the 

determ ination of T S C  one gram  of latex sample 

w as d ried to constant w eight. Th io ls w ere mea­

sured by the method of Boyne and E llm an  (1972). 
Inorganic phosphorus w a s determ ined b y  the 

method of Tau ssky  and Shorr (1953). magnesium  

w as estimated by atom ic absorption spectropho­
tometry method (Anonym ous, 1973). The con­
centration of m agnesium  w as obtained using  

atom ic absorption spectrophotometer m odel No. 
G B C  902. Th e  method of Scott and M e lv in  (1953) 
w as fo llowed for the estimation of sucrose. The  

procedure w a s repeated tw ice to confirm  the 

results. Corre lations and genetic param eters were  

w orked out for the above characters using stan­
dard methods.

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

Corre la tions

Corre lation studies revealed the existence 

of positive association of latex y ie ld  w ith  a ll traits 
studied (Tab le I) w h ich  suggested that increase 

in  any one of them w ill lead to increased y ie ld . 
Am ong the components, there w ere no negative 

correlations except for T SC  w ith  thiol and sucrose 

w ith  inorganic phosphorus. Sucrose content of 
latex has been correlated po s it ive ly  w ith  the 

am ount of rubber produced in  m any cases (Tupy,



Table I. S tm pit correlation coetficlents twtween yield attributes

Characters Yield

(X,)

TSL

( jy

TWo(

()g

Sucrose

(X.,

Inorganfc
phosplv>rus

(X^

Magnesium

(X.)

Yield p<.) 0.134 0.168’* 0.318* 0.839” 0.515**
T s c p y -0.092 0570’ 0.449** 0.156
Thiol (XJ 0.645** 0.686’• 0.742*’
Sucrose (XJ - • - •0.009 0.T95
Inorganic pttosphorus pc^- • • - 0.342” 0.342

* Significani at 5% teveJ -  Signmcant at 1% level

1973, Eschbach et a i, 1984)). A  h igh  va lu e  of 
inorganic phosphorus show s that the latid ferous 

system  is ve ry  active (Lynen , 1% 9). T h io k  present 

in  latex are able to neutra lize  toxic oxygen p ro ­
duced du ring  cell metabolism . In  add ition , th iols 

can  ac t iva te  som e k e y  e n zym e s , in creas ing  

metabolic ac tiv ity  and hence the regeneration of 
latex. Qacob et a i, 1986). M agnesium  content in  

latex is also know n  to activate some key enzym es 

(D 'Auzac, 1975), govern ing metabolic activity.

Genotyp ic and  phenotyp ic correlations fol­
lowed the sam e trend and in  general the genotypic 

correlations w ere h igher than phenotypic cor­

re lations (Tab le I I ) . Y ie ld  w as strong ly and  

p o s it iv e ly  co rre la ted  w ith  th io ls , in o rg an ic  

phosphorus and m agnesium  content both at ge­

notypic and phenotyp ic levels. S im ila r ly , thiol 
content also exhib ited strong positive association 

w ith  sucrose, inorganic phosphorus and magne­

sium  both at genotypic and phenotypic levels. 
A t both leve ls , sucrose exibited positive associa­
tion w ith  inorgan ic phosphorus and magnesium . 

So  w a s  the  a s so c ia t io n  be tw een  in o rg an ic  

phosphorus and m agnesium .

F ro m  the above , it w a s observed that

rubber y ie ld , th io ls , inorgan ic phosphorus and 

m agnesium  w e re  p o s it iv e ly  in te r-co rre la ted . 
Hence, increasing any one character m ay result 

in  s im u ltaneous in crease  in  o ther characters 
resulting in  increased y ie ld .

G enetic param eters

Ana lys is o f va riance  revea led  significant 
variation for a ll the characters stud ied  in  the 

prem aturephaseoftapping. Inorganic phosphorus 

exhib ited the h ighest range of va riab ility  (56130- 
5304 .23/ng/g ) w hereas sucrose exh ib ited  the 

lowest range (6 .61-13 .95/^g/g). G ene tic  pa­
rameters for y ie ld  and the traits u nde r study  

revealed h igh va lu e s o f genotyp ic as w e ll as 

phenotypic coefficients of va riation fo r inorganic 

phosphorus content (G C V  74.13 and P C V  85.16) 
followed by h igh G A  over m ean (133). Tota l Solid  

Content showed the lowest va lu es o f G C V  (7.05) 

and P C V  (10.91), coupled w ith  the low est va lues  

of heritab ility (42%) and genetic advance (9%).

H eritab ility  w as highest for M agnesium  

content (H* 82%) (Table III) . Except T S C  a ll char­

acters exhib ited m edium  to high v a lu e  o f G C V , 
P C V , heritab ility and genetic advance w h ich  in­
dicates that selection based on these characters

Table II. Genotypic (upper diagonal) and  phenotypic (lower diagonal) correlation coefficients am ong yield and 
yield attributes

Charaaers YisU TSL Thtol Sucrose Inorganic
phosphorus

Magnesium

Yield 1 •1.13 0.737 0.537 1.035 0.796
TSC •0.711 1 •0.B44 •0.679 •1.15 -0.918 ^
Thiol (X,) 0.686 •0.719 0.813 0.613 0.929 K
Sucrose (X,) 0.392 -0.742 0.718 1 0.601 0.554
Inorganic phosphorus 0.903 -0.785 0.718 0.554 1 0.866
Magnesium 0.601 -0.739 0.775 0.644 0.734 1



Characters Range Mean Coefficient of variation 
Genotypic Phenotypic

Heritability
(H>%)

GA(%over
mean)

Yield g r tree /  tap 6.67-49.61 20.06 63.82 78.74 65.69 107.06TSC (g%) 37.5S-J8.14 44.73 7.05 10.91 41.74 9.21
Thij) Oig/g) 29.43-204.16 104.68 48.52 60.85 63.60 78.96SucroseOig/g)
Inorganic

6.61-13.95 9.96 21.53 28.17 58.0 33.65

PhMphofus(ng/g) 561,30*5304.23 202S.92 74.13 85.16 76.00 133.00
Manganestum()ig/g) 137.38-2147.87 984.49 63.08 69.84 81.5 118.18

w ou ld  be advantageous since there is the pre­
dom inance of add itive gene action in  the expres­
s ion  of these characters (Table III) .

H enon et al., (1984) have  suggested detec­
tion of biochem ical factors to p rovide  information  

about y ie ld  potential at im m ature stage. Iden- 

tiAcationofbiochem icaldifferences between clones 
at a young  stage m ay be useful in  early  detection 

of y ie ld  characteristics. The present study indicates 
that content o f th iols, m agnesium  and inorganic 

phosphorus in  latex cou ld  be of use to a great 

extent fo r early  detection and selection of like ly  

potential clones where as T S C  and sucrose could  
not be re lied upon per se.

Y ie ld  being a quantitative character rw3 
s ing le  factor could be attributed to production. 

H ow ever , a cum u lative  effect o f all y ie ld  contrib­

u ting  factors have to be considered for prediction  
of y ie ld .
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D IS C U S S IO N  .

P .R . V . S U B R A M A N IY A  I Y E R : Y o u r plot size is on ly  4 trees. Is you r study va lid  co r« idering  the sm all 
p lo t size of on ly  four trees? You  m entioned about Mg. W hat is you r conclusion based on you r study?

J. L I C Y ; Th e  experim ent is a sm all scale tria l. Fo r biochem ical ana lysis o f late sam ples, this p lo t s Iz k  is 

found to be M iough. H ow ever, th is w il l  be analysed in  large scale tria l too. O u r stud y  indicates that Mg 

activates the key enzym es invo lved  in  latex p r^ u c t io n  increasing y ie ld .

K . M U R A L E E D H A R A N : G C V  (genetic coefft. o f variation) is not a genetic param enter. obtained is

heritab ility  in  broad sense - N ot hav ing  m uch use in  any index.

J . L I C Y :  Th e  tit leo fthetab le  w ill besu itab lychangedasrange . mean, coefficient o f va riation  and genetic

param eters. A  delegate orUy suggested to formulate a  selection index  and w e can as w e ll estimate 

heritab ility  in  n arrow  sense so that index can be formulated.

C .S .S R IN IV A S A N : I  th inktheb iochem ica lparam etersshou ldbecom paredw ith  a selection index  rather 

tfwn estim ating genetic advance for in d iv id u a l parameters.

J. L I C Y : Th e  suggestion is taken care o f for w h ich  w e  w ill estimate heritab ility in  the narrow  sense too 

w h ich  w il l  be m uch useful.

S . S H IV A S H A N K A R : I'w ou ld  like  to know  if  you have fo llowed the sam e seed lings from  the nursery  

upto the bearing  stage in  order to establish the correlation between ea rly  grow th and y ie ld ?

J. L I C Y : A l l  the studies w ere confined to clones - not seedlings. T h e  sam e trees of the clones im der study  

w ere  stud ied  in  the juven ile , prem ature stages and w ill be eva luated in  the m ature phase too.

A .K . S A D A N A N D A N  : M ethodology for M g adopted w as stated as I R R I 1973. K in d ly  en lighten the 

details?

J. L IC Y  ; Th e  methodology for M g followed is as per R R IM  1973 - not IR R I. P lease refer to the list of 

references in  the paper.

D .P . V E R M A  : W hy potassium  w as not included in  biochem ical param aters in  eva lua tion? In  future 

study , K  m ay  be included along w ith  P and Mg.

J. L I C Y : In  future studies K  w ill a lso be analysed.




