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YIELD AND GROWTH OF HYBRIDS EVOLVED FRO 
CROSSES BETWEEN THE POPULAR CLONE RRIIIQ 

AND WILD GERMPLASM IN RUBBER 
(HEVE  ̂BRA StLIEN Sm m m . ex Adr. de Juss) Muell. Ar̂

L. Sankariammal, Kavitha K. Mydin, Vinoth Thomas 3
& Y. Annamma Varghese j

R u b b e r Research In stitu te  o f In d ia , K o tta y a m , K e ra la , In d ia , 686 009 i

A B S T R A C T  ;

T h e  R u b b e r Research Institute of In d ia  m a in ta in s  a large g e rm p la sm  collection 

c o n s is t in g  of d o m e sticate d  a n d  w ild  a cce ss io n s. E ffo rts  on co n se rv a tio n , ^

e v a lu a t io n  a n d  u t i l iz a t io n  o f w ild  g e r m p la s m  re c e iv e d  fro m  the 19 8 1 t
e x p e d it io n  to B ra z il u n d e rta k e n  b y  the In te rn a tio n a l R u b b e r R esearch and 

D e v e lo p m e n t B oard ( IR R D B ) is in  pro gress. A c ce ss io n s s h o w in g  po tential 

for im p o rta n t se co n d a ry  tra its su ch  as g irth , n u m b e r o f latex v e sse l row s, 

b a rk  th ickn e ss, tolerance to b io t ic  a n d  ab io tic  stress h a v e  been id e n tif ie d  and 

in co rp o rate d  in  b re e d in g  w ith  p o te n tia l W ic k h a m  clo n es fro m  1990 o n w a rd s 

w ith  the in te n tio n  of b ro a d e n in g  the n a rro w  g en etic b ase of cu lt iv a te d  ru b b e r 

a n d  a ls o  to w a rd s d e v e lo p in g  lo catio n  sp e c ific  c lo n e s fo r c u lt iv a t io n  in  the 

m a rg in a l a n d  n o n -tra d it io n a l areas in  In d ia .

T h is  p a p e r  s u m m a r iz e s  the p e rfo rm a n c e  o f  1 7  h y b r id  c lo n e s  o f Hevea 
brasiliensis re su ltan t of 1990 h a n d  p o llin a t io n  p ro g ra m m e , in c o rp o ra tin g  w ild  

g e rm p la s m  for the first t im e  in  b re e d in g  in  In d ia . T h e  characters stu d ie d  were 

y ie ld  p e rfo rm an ce of the c lo n e s in  a  s m a ll scale  tr ia l o v e r a  p e rio d  of 7  ye a rs, 

y ie ld  in  the p>eak a n d  su m m e r season, m ean g irth  at o p e n in g  a n d  in  the fifth 

y e a r  of ta p p in g , g irth  in cre m e n t in  the im m a tu re  eind m a tu re  p h ase, b a rk  

ch aracte rs su c h  as b a rk  th ick n e ss a n d  n u m b e r o f latex ve sse l ro w s at the tim e 

o f o p e n in g  the trees fo r ta p p in g , im p o rta n t d ise ase s a n d  d am a g e s ca u se d  by 

w in d . M e a n  y ie ld  o v e r se ve n  y e a rs  o f the h y b r id  clo n es ran ge d  fro m  7 .1 3  g /  

t / t  to 45.00 g / t / t .  T h e  c lo n e  9 0 /2 7 4  re co rd ed  the h ig h e st y ie ld . T h e  control 

clo n e  R R II  10 5  exh ib ite d  4 6 .2 2 g /t /t .  M e a n  g irth  at o p e n in g  ran ge d  from  29 .14  

cm  in  9 0 /8 8  to 56.04 cm  in  9 0 /2 7 4 . G ir t h  in cre m e n t in  the im m a tu re  phase 

ran ge d  from  3.64 cm  in  9 0 /8 8  to 7 .0 1 c m  in  9 0 /2 7 4 . In  the m a tu re  p h ase it 

ra n g e d  fro m  1.24  cm  in  9 0 /9 7  to 3.58 cm  in  9 0 /5 5 . B a rk  a n a to m ic a l stu d ies 

<-evealed that there is  c lo n a l v a r ia t io n . T o ta l b a rk  th ickn e ss ran ge d  fro m  5.47 

m m  in  9 0 /8 8  to 7.29 m m  in  9 0 /9 2 . L a te x  vessel ro w s ran ge d  fro m  5.78  in  9 0 / ■

10 2  to 15 .2 8  in  9 0 /9 7 . In c id e n ce  of m a jo r d iseases an d  w in d  d am ages in  general 

w ere  lo w . A m o n g  the seventeen h y b r id  c lo n e s ten c lo n e s sh o w e d  heterosis



o v e r the s t.in d .ird  v a r ie ty  R R II lO'S w il l i  re sp e cl to g irth  at o p e n in g  and 

■.1<inJard  h etcro sis percentage ranged from  12.6 5  to 30.26 an d  it w as highest 

in ( lone 9 0 /2 7 4  (30.26 % ) .  H e te ro sis o v e r m id  p a re n t v a lu e  w ith  regard to 

y ie ld  an d  g irth  w ere w orked out. F iv e  c lo n e s viz. 9 0 / 5 5 ,90 /2 7 7 ,9 0 /1 0 9 ,9 0 /  

10 2  an d  9 0 /2 7 4  show ed  heterosis in  y ie ld  o v e r the m id  p aren t v a lu e  and It 

ranged from  1 0 .9 5 % in  9 0 /5 5  t o 4 1 .9 6 % in 9 0 / 2 7 4 a n d  the sam e clones show ed 

hetero sis w ith  respect to g irth  an d  it ra n g e d  fro m  12 .6 7  to 42.45 % .  These 

clo n es sho w e d  better seco n d ary  ch aracters a lso , hence these f iv e  c lo n es viz. 
9 0 /5 5 , 9 0 /1 0 2 , 9 0 /10 9 , 90/277, an d  9 0 /2 4 7  w ere selected for the next phase 

of e v a lu a tio n .

K e y  w o rd s; B io t ic /  ab io tic  stresses. C o n s e rv a tio n , G ir t h  in crem en t, Hevea 
brasiliensis, Latex vessel row s, W ild  g e rm p la sm .

INTKOUUCTION

The R u b b er p la n ta tio n  in d u s try  o ccup ies a n  im p o rta n t p o s it io n  in  the eco n o m y of th is  c o u n try  

as it p ro v id e s  the p r in c ip le  raw  m a te ria l for the m a n u fa ctu re  o f a v a r ie ty  o f p ro d u cts w h ic h  are 

in d isp e n sab le  in  m o d e m  life. T h e  R u b b er R esearch In stitu te  o f In d ia  (R R II)  has been e v o lv in g  

new clones of rub ber th ro u g h  b re e d in g  an d  selection from  19 55  o n w a rd s. O v e r 1 2 7  clones evo lve d  

in other ru b b e r p ro d u c in g  co u n trie s lik e  M a la y s ia , In d o n e s ia , S r i L a n k a , T h a ila n d , C h in a  an d  

Ivory C o a st h a v e  been in tro d u ce d  to In d ia  a n d  selected c lo n e s fro m  th is  co lle ctio n  w ere used  in  

hand p o llin a t io n  p ro g ra m m e s w h ic h  led to the re lease o f so m e v e ry  su cce ssfu l c u lt iv a rs  as R R JI 

105, R R II 4 14 , R R II  4 17 , R R II  4 22  an d  R R II 4 3 0 (N a ir  a n d  P a n ik k a r, 1966; N a ir  a n d  G e o rg e , 1968; 

N aze er et a i, 1986, L ic y  et a l,  19 9 2; M y d in  et a l,  2005). S in c e  ru b b e r c u lt iv a t io n  has been extended 

to n o n  tra d it io n a l areas i.e . in  the n o rth  eastern  states o f In d ia , p r o d u c in g  lo catio n  sp e c ific  c lo n es 

w ith resistance to d ro u g h t an d  co ld  co n d itio n s a lso  h a s becom e a m a jo r a im  of b reed ing. Therefore 

steps w ere taken for in tro d u c in g  w 'ild g e rm p la s m  in to  the b re e d in g  p o o l e ve n  th o u g h  w ild  

accessions are g e n e ra lly  lo w  ru b b e r y ie ld e rs. C u r r e n t ly  a  total o f 4548 w ild  g e rm p la sm  accessions 

collected d u r in g  19 8 1 IR R D B -E M  B R A P A  exp>edition to the centre of d iv e r s ity  in  B ra z il w ere 

intro d uced  to In d ia  d u r in g  19 8 4 -19 9 0  an d  are b e in g  co n se rve d  at R R II fo r ch a ra cte riza tio n , 

evaluatio n a n d  u t iliz a t io n  in  a  ph ased  m an n er. T h e y  w ere  co llected  fro m  three p ro ve n a n ce s in  

B raz il viz. A c re  ( A C ) , R o n d o n ia  (R O ) an d  M a to  G ro s s o  (M T ). B y  syste m atic  scre e n in g , accessions 

w ith d e sira b le  a g ro  m o rp h o lo g ic  traits h a v e  been selected (A b ra h a m  et ah, 2000; M e rcy  ei al., 
1995) for u t iliz a t io n  a n d  these w ere u se d  in  c ro ss in g  fro m  1990 o n w a rd s. T h is  p a p e r su m m a ris e s  

the p e rfo rm an ce of 1 7  h y b r id  c lo n e s o f Hevea brasiliensis, re su lta n t o f 1990 h a n d  p o llin a t io n  

program m e in c o rp o ra tin g  w ild  g e rm p la sm  fo r the f irst  t im e  in  b re e d in g  in  In d ia .

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

The m a te ria ls  u se d  in  th is  stu d y  in c lu d e d  1 7  h y b r id  c lo n e s, the selected pro ge n ies of W ic k h a m  x 

A m a z o n ia n  h y b r id iz a t io n  p ro g ra m m e  d one in  1990 a lo n g  w it h  the parents. T h e  parents u se d  in  

this stu d y  w ere  the m ost p o p u la r  W ic k h a m  c lo n e  R R II  10 5  as fem ale p aren t a n d  s ix  accessions 

Wz. R O  24, R O  26, R O  34, R O  87, R O  1 3 2  a n d  M T  19 6  fro m  w ild  g e rm p la sm  as m a le  paren ts. T h e



h y b r id  c lo n e s, the p ro g e n ie s of se v e n  cro ss c o m b in a tio n s  w ere  e v a lu a te d  in  a s m a ll scale  tr ia l at 
the C e n tra l E x p e rim e n ta l S ta tio n  o f R R II  at C h e th a c k a l, n e a r R a n n y  in  C e n tra l K e ra la . The 
c lo n e s a n d  th e ir p aren tag e are g iv e n  in  T a b le . 1 .  T h e  tr ia l w a s la id  o u t in  19 9 5, e m p lo y in g  
ra n d o m iz e d  b lo c k  d e s ig n  w ith  three re p lic a tio n s  a n d  fo u r p la n ts  p e r p lo t w ith  c lo n e  R R II  10 5  as 
co n tro l. T h e  trees w ere o p e n ed  fo r ta p p in g  d u r in g  the e ig h th  y e a r  of p la n t in g  a n d  the tapping 
syste m  fo llo w e d  w a s S / 2  d / 3  6 d / 7  an d  y ie ld  w e re  re co rd ed  at fo rtn ig h tly  in te rv a ls  b y  cup 
c o a g u la tio n  m eth od . M e a n  a n n u a l d r y  ru b b e r y ie ld , d r y  ru b b e r y ie ld  d u r in g  the stress period 
(F e b ru a ry  -  M a y ) a n d  p e ak  y ie ld in g  p e rio d  (O cto b er -  Ja n u a ry ) w e re  co m p u te d  se p arate ly . The 
g irth  of d ie  trees w a s re co rd ed  a n n u a lly  fro m  the th ird  y e a r o f p la n t in g  o n  w a rd s  a n d  w a s used 
to d eterm in e the ta p p a b ility  of clo n es an d  g irth  in crem en t rate d u r in g  the p re -ta p p in g  an d  tapping 
p h ase. B a rk  sa m p le s w ere  co llected  at the t im e  o f o p e n in g , at a h e ig h t o f 15 0 cm  a n d  the num b er 
of latex v e sse l ro w s w a s co u n ted  b y  m ic ro sc o p ic  o b se rvatio n  o f th in  sections sta in e d  w ith  Sudan 
rV . In c id e n ce  o f d ise ase s a n d  d a m a g e s cau se d  b y  w in d  w ere  assessed. T h e  data o n y ie ld , girth, 
b a rk  th ick n e ss a n d  latex vessel ro w s w ere  s ta t is t ic a lly  a n a lyse d .

T a b le  1 .  D e ta ils  o f c lo n es e v a lu a te d

Si.
No.

Clone Parentage Si.
No.

Clone Parentage

1. 90/55 RRII 105 X RO 34 10. 90/136 RRII 105xR024
2. 90/277 RRII 705 xRO 34 11. 90/102 RRII l05xR024
3. 90/72 RRII 105 X  RO 26 12. 90/140 RRU105 X  M l 196
4. 90/104 RRII 105 xRO 87 13. 90/274 RRII 105 X  MT196
5. 90/107 RRII 105 X  RO 87 14. 90/88 RRn 105xR0132
6. 90/109. RRII 105 X  RO 87 15. 90/92 RRII 105 xRO 132
7. 90/129 RRII 105 X  RO 24 16. 90/94 RRII 105 xRO 132
8. 90/130 RRII 105 X  RO 24 17. 90/97 RRII 105 xRO 132
9. 90/132 RRII 105 X  RO 24

R E S U L T S  A N D  D I S C U S S I O N  

Y ie ld  o f c lo n e s

P erfo rm an ce o f c lo n e s w ith  respect to y ie ld  is  g iv e n  in  T a b le  2. M e a n  y ie ld  o v e r se ve n  years of 
the h y b r id  c lo n e s ran ge d  fro m  7 .1 3  g / t / 1  to 45.00 g / t / t .  T h e  c lo n e  9 0 /2 7 4  re co rd ed  the highest 
y ie ld  (45.00 g / t / t ) .  T h e  co n tro l c lo n e  R R II 10 5  e x h ib ite d  4 6 .2 2 g /t /t .  D u r in g  the p e ak  y ie ld in g  
p e rio d , R R II  10 5  sho w e d  the h ig h e st y ie ld  of 7 2 .0 1 g / t / t  fo llo w ed  b y  9 0 /10 9  (66.32 g / t / t ) .  I . the 
su m m e r season 9 0 /10 9  reco rded  the h ig h e st y ie ld  (4 6 .0 7 g /1 /1)  fo llo w e d  b y  9 0 /5 5  (44.21 g /  t/t)- 
T h e  co n tro l c lo ne R R II  10 5  recorded  o n ly  2 9 .2 3 g / t /t  in  the su m m e r season. O th e r clo n es which 
sho w e d  h ig h  su m m e r y ie ld  w ere 9 0 /1 2 9  an d  9 0 /2 7 4  w ith  40.40 g / t / t  an d  37.98 g / t / t  respectively* 

H ig h  su m m e r y ie ld  can be taken as an in d ic a t io n  of d ro u g h t tolerance, w h ic h  w a s e v id e n t in th« 
c lo n e  9 0 /10 9 , the c lo ne s ig n if ic a n t ly  s u p e rio r  for R R II  10 5.

G r o w t h  p a ra m e te rs

G ro w th  p aram eters are g iv e n  in  T a b le  3. M e a n  g irth  at o p e n in g  ran ge d  fro m  2 9 .14  cm  in  9 0 /^ 8  W 
56.04 cm  in  9 0 /2 7 4 . In  the seventh y e a r  of ta p p in g  m ean  g irth  ran ge d  from  3 8 .17 cm  in  90 /8 8  W 
76 .25cm  in  9 0 /5 5 . G ir t h  in cre m e n t in  the m a tu re  ph ase ranged  fro m  3.64 cm  in  9 0 /8 8  to 7.01 cO* 
in  9 0 /2 7 4  a n d  in  the m a tu re-p h ase it ranged  from  1.24  cm  in  9 0 /9 7  to 3 5 8  cm  in  9 0 /5 5 . In  a ll thf 
c lo n e s above 50 percent of the trees attained  tap p a b le  g irth  at o pe n in g .



Table 2. Yield perform ance of clones

" IT
No.

Clone Mean yield 
over 7 yrs

(g/0)

Yield
(Teak

period

Yield
stress
period

SI.
No.

Clone Mean 
yield 
over 7 

yr# ff/t/t)

Yield
peak

period
05^)

Yield
stress
period
(«/0)

1, '^0/55 29.88 65.24 44.21 13. 90/274 45.00 46,02 37.98
2. W/277 24.47 27.19 27.02 14, 90/88 11.02 26,25 19.17
3. 90/72 7.13 12.61 10.54 15, 90/92 16.13 27.60 28.27
4. 90/104 18,% 25.57 27.54 16. 90/94 21.98 46.69 26.74
5. 90/107 14.32 28.92 23.53 17. 90/97 12.88 22,16 14.17
6. 90/109 34.68 6632 46,07 18. R024 14.57 23,27 34.52
7. 90/129 28.49 48.98 40.40 19. R026 6.86 13,75 18.33
8, 90/130 25.06 53.28 33.47 20. R034 7.63 21.39 17.30
9. '^/132 27.86 65.73 32.94 21. RO 87 11.10 21.94 23.49
10, ■;()/l36 21.29 39.05 26.35 22. R0132 9.90 16.56 20.36
11. 90/102 34.15 52.61 2831 23. MT1% 17.18 28.33 23.87
12. 90/140 20.37 27.73 20.62 24. RRII105 46.22 72.01 29.23

CD = 0.05 1813 21.01 17.93

TaW e 3. Im p o rtan t g ro w th  p aram eters

SI.
No

Clone Mean
girth

at
openi

ng
(cm)

Girth 
in the 
7'*’yr.

of
taping
(cm)

Girth
increme

ntin
the

immatu
re

phase
(cn/yr)

Girth 
increme 
ntin the 
mature 
phase 
(cnVyr)

SI.
No

Clone Mean 
girth at 
opening 

(cm)

Girth ir 
theT*" 
yr. of 
taping 
(cm)

Girth 
incremen 
t in the 

immature 
phase 

(cn^yr)

Girth 
increme 
nt in the 
mature 
phase 

(cnVyr)

1. 90/55 54.75 76,25 6.84 3.58 13. 90/274 56.04 69.17 7.01 2.19
2. ‘.̂ J/277 54.90 70,61 6.86 162 14. 90/88 29.14 38.17 3.64 1.51
3. 90/72 51.90 63,92 6.49 2.00 15. 90/92 41.36 55.25 5.17 2.32
4, 90/104 48.55 62.50 6.07 133 16. 90/94 4158 59.92 5.32 2.89
5. 90/107 42.05 58.04 5.26 167 17. 90/97 33.89 4K35 4.24 1.24
6. 90/109 53.21 73.04 6.65 3,31 18. R0 24 43.00 56.89 5.38 2.32

' 7. 90/129 53.81 72.79 6.73 3.16 19 R026 35.52 50.52 4.44 2,50
8. 90/130 55.71 72,38 6.96 2.78 20. R034 34.07 50.60 4.26 2.76
9, 90/132 49.75 68,13 6.22 3,06 21. R087 40.54 54.88 5.07 2.39
10, ^90/136 36.67 45,92 4.58 1,54 22, R0132 37.63 52.08 4.70 141
n. 90/102 48.46 58.75 6.06 1.72 13. MT1% 40.63 59.17 5.08 3.09
12. 90/140 39.33 54.92 4.92 160 24. RR11105 43.02 5144 5.38 1.57

CD=0.05 7.28 9.32 1.04 0.65

Anatomical observations

Bark sam ples w ere collected at the time of opening the trees for tapp ing  and  recorded the 
^^^^ctural com ponents related to  yield. Total bark  thickness an d  num ber of latex vessel rows are 
•®ven in Table 4. Thirteen clones recorded higher bark  thickness an d  nine clones, h igher num ber 
*̂ ’latex vessel rows w hen com pared to the general mean. Total bark thickness ranged from 5.47
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m m  in  9 0 /8 8  to 7.29  m m  in  9 0 /9 2 . Latex v e sse l ro w s ra n g e d  fro m  5.78  in  9 0 /1 0 2  to  15 .2 8  in  90  ̂
97. C lo n e  9 0 /2 7 4  re co rd e d  h ig h e r  v a lu e  fo r b o th  b a rk  th ickn e ss a n d  late x  v e sse l row s.

T o le ra n c e  to v a r io u s  b io t ic  an d  a b io tic  stresses is  of great s ig n if ic a n c e  in  asse ssin g  the 
p e rfo rm an ce  o f clo n es in  d iffe re n t lo ca lit ie s . D ise a se s  su c h  as ta p p in g  p a n e l d ry n e s s  (T P D ), pinj^ 
a n d  p a tch  c a n k e r w ere o b se rve d  in  few  clo nes. In  c lo n e s 9 0 /1 0 7 ,9 0 /1 4 0 ,9 0 /8 8  a n d  9 0 /13 0 , two 
trees p e r c lo n e  w ere  affected b y  T P D ,  in  9 0 /9 4 ,9 0 /1 3 6 ,9 0 /8 8  a n d  9 0 /9 2 , one tree p e r clone was i  
affected b y  p in k  a n d  p a tch  c a n k e r w a s n o tice d  in  9 0 /10 7 ,9 0 /9 2  cind 9 0 /1 3 0 .  W in d  d am age was 
o b se rve d  in  9 0 /7 2 ,9 0 /9 4 ,  9 0 /10 4 a n d  9 0 /1 0 2 .

T a b le  4. A n a to m ic a l p aram eters

SL No Clone TBT (mm)* No. of LVR** SI. No Clone TBT (mm)* No. of LVR*»
1. 90/55 6.27 10.73 13. 90/274 6.73 15.00
2. 90/277 6.72 10.17 14. 90/88 5.47 12.33
3. 90/72 6.25 7.67 15. 90/92 7.29 9.28
4. 90/104 6.06 9.11 16. 90/94 6.53 8.95
5. 90/107 6.54 8.45 17. 90/97 6.35 15.28
6. 90/109 6.68 11.67 18. R024 5.58 7.17
7. 90/129 6.06 9.61 19. R026 579 7.39
8. 90/130 7.01 9.94 20. R0 34 5.62 7.95 •
9. 90/132 5.72 9.5 21. R087 5.25 9.22
10. 90/136 5.72 8.22 22. R0132 6.02 8.89
11. 90/102 6.52 5.78 23. MT1% 5.18 9.44
12. 90/140 6.71 11.06 24. RRfllOS 6.69 12.89

GM 6.2 9.82
CV 12.61 21.82

* T o ta l B a rk  T h ic k n e s s ; ** N o . o f  La te x  V e s se l R o w s

S ta n d a rd  hete ro sis w it h  re g a rd  to g irth  at o p e n in g  an d  hetero sis o v e r m id  p aren t v a lu e  w iA  
re g a rd  to y ie ld  an d  g irth  w ere w o rke d  out. S ta n d a rd  heterosis on g irth  revealed  that out of 
seventeen h y b r id  c lo n e s, ten sh o w e d  12 .6 5  to 30.26 per cent h e te ro sis o v e r the sta n d a rd  check 
c lo n e  R R I i  10 5  a n d  it  w a s h ig h e st in  c lo ne 9 0 /2 7 4  (30.26 % ) .  H e te ro s is  o v e r m id  p aren t valu f 
w ith  re gard  to y ie ld  sh o w e d  that f iv e  c lo n e s viz. 9 0 /5 5 ,901277,9 0 /1 0 9 ,9 0 /1 0 2  a n d  ^ 1 2 7 ^  were 
s u p e r io r  in  y ie ld  o v e r the m id  p a re n t a n d  it  ra n g e d  from  10.95 %  in  9 0 /5 5  to 4 1.9 6  %  in  9C' 2 7 i  
T h e se  clo n es sh o w e d  h e te ro sis w ith  respect to g irth  a lso  an d  it  ra n g e d  fro m  12 .6 7  to 42.45 %• 
Y ie ld  an d  g irth  of the h y b r id s  that sh o w e d  hete ro sis o ve r the m id -p a re n t is  g iv e n  in  F ig  1 .  Among 
the f iv e  c lo nes, both y ie ld  a n d  g irth  w a s h ig h e st in  9 0 /2 7 4 . T h is  c lo n e  e xh ib ite d  h ig h  y ie ld  on 
p a r w ith  R R II  10 5  w ith  h ig h  b a rk  th ick n e ss  a n d  n u m b e r of latex v e sse l row s.

T h e  R u b b e r R esearch In stitu te  o f In d ia  m a in ta in s  a larg e  co lle ctio n  o f w ild  g e rm p la sm . Tliough 
the w ild  accessions are not h ig h  y ie ld e rs  they w ere incorporated in  b re e d in g  w ith  sp ecia l obje< tivtf 
lik e  d ro u g h t tolerance, d ise ase  re sistance a n d  good  tim b er y ie ld . A c c o r d in g  to V a rg h e se  I’f 
(2002) a n d  John et al. (2(X)1) so u rce s o f re sistance h a v e  been located in  w ild  B ra z ilia n  germ plasnv 
A m o n g  the better y ie ld e rs , c lo n e  9 0 /2 7 4  w a s the h ighest y ie ld e r, the y ie ld  o f w h ic h  is  on 
w ith  the h ig h  y ie ld in g  c lo n e  R R II  10 5- T h e  parentage of th is c lo n e  w a s R R II  10 5  a n d  M T  1 ^  
A m o n g  the s ix  w ild  m a le  parents, M T  19 6 sh o w e d  the h ighest y ie ld . T h e  o th er better y ie ld in j 
c lo n es were 9 0 /5 5 , 901277, 9 0 /10 9  a n d  9 0 /1 0 2 . Thew* clones sh o w e d  h ig h  v ig o u r  w ith



of hftcro 'jis in the hybrid clones

^ N « » -
P a re n U g e C lo n e S ta n d a r d  

h e te r o s i s  o n  g i r th  
a t  o p e n in g  {%)

H e fe ro s is  o v e r  m id -p a re n t  (% )
G i r th  a t 
o p e n in g

Y ie ld  o v e r  s e v e n  
y e a r s

Ki?(I 1 0 5 x R 0 3 4 9 0 /5 5 27 .27 42.06 10.95
RKII 1 0 5 x  R 0 3 4 9 0 /2 7 7 27.62 42.45 24.47
RKII 1 0 5 x R 0  26 9 0 /7 2 20.64 32,16
K K II1 0 5 x R O 2 6 9 0 /1 0 4 12.85 23.63
RRII I 0 5 x  R 0  26 9 0 /1 0 7 7.08

6. R R H lO S x R O  26 9 0 /1 0 9 23.69 35.50 30.67

“ 7. RRII 105 X R O  24 9 0 /1 2 9 25.08 25.11

■ " T  ' RRII 105 X R O  24 9 0 /1 3 0 29.50 29.53

9 RRII I 0 5 x  R 0 2 4 9 0 /1 3 2 15.64 15.67

10. ^ RRII 105 x R O  24 9 0 /1 3 6

II RRII 105 x R O  23 9 0 /1 0 2 12.65 12.67 12.34

h. KRll 105 X M T 1 % 9 0 /1 4 0

13. RRII 1 0 5 x M T 1 9 6 9 0 /2 7 4 30.26 33.97 41.96

14. R R i n 0 5 x R 0 1 3 2 9 0 /8 8

15. RRII 105 x R O  132 9 0 /9 2 2.55

16. RR II 105 X R O  132 9 0 /9 4 5.58

17. R R [ I 1 0 5 x R 0 1 3 2 9 0 /9 7

■ Gfliteio)

Q n«d(pMi 
m«r7|n

nri09 mic

F ig u re  1 .  Y ie ld  an d  G ir t h  o f 
H y b r id s  that sh o w e d  hete ro sis 
o v e r m id -p a re n t

•tructural com ponents a n d  re sistance to b io t ic /a b io t ic  stresses. W ild  g e rm p la sm  is  k n o w n  to be 
a reservoir of v a r ia b il it y  a n d  d e sira b le  genes. It  is  n o t g e n e ra lly  expected to g iv e  d ire c t  selection. 
Instead it  p ro v id e s genes for e n h a n c in g  y ie ld , for re sistance to b io t ic /a b io t ic  stresses o r fo r q u a lity  

■■•^ancement b y  h y b r id iz a t io n . S in ce  the gen etic  base o f ru b b e r is  n a rro w , in c o rp o ra tio n  of 
inese d e s ira b le  w ild  g e n e s in  the c u lt iv a r s  b y  harvd p o ll in a t io n  w i l l  im p r o v e  y ie ld  a n d  
•miultaneously b ro a d e n  the genetic base o f the cro p . Based on s m a ll scale  e v a lu a tio n , f iv e  clo n es 

9 0 /5 5 ,9 0 /2 7 7 ,  % / 1 0 9  a n d  9 0 /1 0 2  w h ic h  sh o w e d  better y ie ld  a n d  o ttier se co n d a ry  
*butes w ere selected fo r the next p h ase o f e v a lu a tio n .



Green Path to Sustainability - Prospects and Challenges (2010)

A C K N O W L E D G E M E N T S

T h e  a u th o rs  are g ra te fu l to D ire c to r of R esearch, R u b b e r Research In stitu te  o f In d ia  for p ro v id in g
fa c ilit ie s  a n d  encouragenxent to c a rry  out th is  s tu d y . T h e  au th o rs are a ls o  th a n k fu l to staff of
S ta tistics  d iv is io n  o f R R II  fo r a n a ly s is  o f data. T h e  assistan ce re n d ered  b y  the su p p o rt in g  staff of
B o ta n y d iv is io n  is  g ra te fu lly  ack n o w le d g e d .
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