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Two field experiments were conducted at Ganolgre Farm in the year 2008 and 
2009, respectively under the Rubber Research Institute of India, Regional Research 
Station, Tura, West Garo Hills, Meghalaya (India) to identify the prepotent mother 
clones suitable for future breeding programmes in this region. Fully matured seeds 
were collected directly from the trees of the individual clones of Hevea and put on 
the germination bed. The germinated seeds were planted in two fields 10 days after 
collection. Growth observations viz. plant height, plant girth, number of whorls and 
the number of leaves were recorded annually before the start of the test tapping. After 
that all the seedlings were subjected to 10 test tapping. In 2008-trial the selected plants 
showed mean test tap yield range from 3.3–6.06 g t-1 10 t-1 in which the maximum 
yield was recorded in the clone PB 5/51 (6.06 g t-1 10 t-1) and minimum was in RRIM 
600 (3.3 g t-110 t-1) whereas in 2009-trial the selected plants showed mean test tap 
yield range from 2.4–5.4 g t-1 10 t-1. The maximum yield in 2009 trial was recorded in 
RRII 105 (5.4 g t-1 10 t-1) and minimum was in GL 1 (2.4 g t-1 10 t-1). On the basis of 
the test tap yield the top yielding seedlings were selected and the selected bud-woods 
are maintained in the field for further breeding evaluation programme. 

Half-sib progenies, girth, yield, prepotency, 
mother Hevea clones

1.  Introduction

Meghalaya being one of the potential areas of rubber 
cultivation in North-East India offers promise of economic 
stability for the growers of this region by way of adopting 
rubber cultivation. Due to the area expansion under rubber 
in the state the dependency on the traditional clones has 
increased significantly but growers do not have so many 
options of choosing the potential clones suitable for the 
region. Therefore, it has now become important to identify 
pre-potent clones through breeding programmes viz. half-sib 
progeny evaluation trials, full-sib progeny evaluation trials, 
poly-cross progeny evaluation trials etc.

The rubber tree (Hevea brasiliensis Wiil. ex Adr. de Juss.
MuellArg.) is preferentially a cross pollinated crop with a 
long generative and testing or breeding cycle. Usually, three 
selection stages are involved in the breeding work for Hevea 
and it takes around 25 to 30 years until the final choice of clones 
for large scale planting (Goncalves et al., 1988). Usually one 
generative cycle takes four to five years (excluding seven to 

10 years of evaluation for parental performance) and about 
20 to 30 years for one testing cycle from the time of cross 
pollination. Thus, one of the most desirable innovations 
in tree breeding is a technique for predicting the breeding 
value of material at the juvenile stage (Varghese, 1992). The 
breeding in Hevea brasiliensis is practised on generating 
plants with high yield potential, followed by other secondary 
traits that contribute to the desirable increase in yield 
potential (Goncalves et al., 2001). The length of the juvenile 
phase is considered as the main obstacle in the breeding work 
of Hevea because it makes the process time consuming and 
lengthy (Tan, 1987; Simmonds, 1989; Varghese and Mydin, 
2000). In Ginkgo it was observed that early identification of 
parent trees with the superior combination capacity is justified 
before mass production (Ocokoljic et al., 2011). Efficient 
early selection techniques were applied on seedlings younger 
than two years old in Apple also (Larsen et al., 2006; Koc et 
al., 2009). Earliness in Apple was found to have relation with 
leaf length, seedling height, trunk diameter, leaf chlorophyll 
concentration and number of branches etc. (Kazlovskaya, 
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2005). Studies on genetic variances in the juvenile plant stage 
can maximize genetic gains while shortening the breeding 
cycle (Adams et al., 2007). Several attempts were made 
with varying degrees of success to predict major economic 
characters such as yield and vigour of the crop (Moreti et 
al., 1994; Boock et al., 1995; Goncalves et al., 1996). The 
prepotent ability of Hevea clones for producing high quality 
seedlings could be determined by systematic and planned 
experiments like seedling progeny analysis (Mydin et al., 
1990). Half-sib progeny analysis from selected clones has 
been successfully utilised for the identifications of superior 
genotypes as well as pre-potent parents for future breeding 
programmes in Hevea (Mydin et al., 1990; Antony et al., 
2014). Selection based on the multi-effect index maximizes 
genetic progress (Resende and Bertolucci, 1995) and should 
be used more in rubber tree breeding programmes (Costa et 
al., 2000). Different parameters like juvenile rubber yield, 
girth, latex vessel rows etc. were used by different workers 
for selection of superior genotypes in rubber (Mydin et al., 
1996; Sebastian et al., 2005; Chandrasekhar et al., 2008; 
Mydin, 2012).

However, the success of any breeding methods depends on 
the breeding value of the parent clones. Unlike traditional 
areas, Meghalaya is situated in the north-eastern part of the 
country which experiences severe cold coupled with the frost 
during winter seasons which are considered to be detrimental 
for the growth of the Hevea. So far no efforts has been made 
on identifying prepotent parent clones with good general 
combining ability in the breeding programmes of Hevea in 
this region and this is the first ever effort in this direction. 
This experiment was started with dual aims (a) to identify 
and select high yielding half-sibs with desirable secondary 
characteristics and (b) to study the prepotency of parent clones 
to produce superior progeny in the Garo Hills of Meghalaya.

2.  Materials and Methods

The present investigations were started at the Ganolgre 
Research Farm under the Regional Research Station, Tura, 
West Garo Hills, Meghalaya (India) in the year 2008 and 
2009 as two trials, respectively to find out the prepotent 
mother clones using the Hevea seeds from the clonal 
evaluation trial areas of 1986 and 1985, respectively. The 
rubber seeds were collected from five Hevea clones (RRIC 
105, PB5/51, RRIM 600, RRII 203 and PB 86) in 2008 and 
from seven Hevea clones (RRII 203, RRII 105, RRIM 600, 
PB 86, GL 1, GT 1 and PB 260) in 2009, individually and put 
on the germination bed. The germinated seeds were planted 
in two fields separately. In 2008 trial, the field planting was 
finished in the month of June, 2008 whereas in 2009 trial, 
the field planting was done in the month of October, 2009 in 

a randomized block design. In both of the trials a spacing of 
60×60 cm2 was followed. All the parent clones were selected 
for these trials on the basis of their performances in the clonal 
trials of 1985 and 1986 at Ganolgre farm. RRIM 600 clone 
was used as base clone in both of the trials to compare the 
field performances of the other clones. In 2008 trial, the total 
plant population was 272 in which PB 86 had the maximum 
progeny population (156 plants) and the minimum was in 
RRII 203 (8 plants). The total progeny population was 330 
in 2009 trial.

To identify the superior progenies plant girth and test tap 
yield data were considered as the main criteria for selection. 
The plant girth along with the other growth parameters viz. 
plant height, number of leaves, number of whorls of the 
individual seedlings was recorded one year after planting and 
before the test tapping in both of the trials at a height of 20 
cm above the ground. After two years of the planting all the 
seedling plants were subjected to the 10 test tapping in both 
of the trials following the method of (Mydin et al., 2004) 
in order to select the potential seedling plants during early 
stage. During test tapping proportionate quantity of formic 
acid was used to coagulate the latex. After finishing the test 
tapping the cup lumps of the individual plants were collected 
in petridishes and put in the hot air oven for 2–3 days to dry. 
After completely dry clone-wise dry weight of the cup lumps 
from individual plants was recorded and analyzed. The mean 
girth and test tap yield of 2008 trial were 7.16 cm and 1.82 g 
t-1 10 t-1 respectively and that in trial 2009 it was 7.59 cm and 
1.40 g t-1 10 t-1. The seedlings having more than the average 
test tap yield were selected and from this selection top 20% 
populations on the basis of plant girth and test tap yield were 
selected for further evaluation.

3.  Results and Discussion

The Ganolgre area falls under the West Garo Hills district on 
the western part of the state of Meghalaya. It is situated on the 
latitudes of 25° 52΄ N and longitudes of 90° 22΄ E receiving 
an average annual rainfall of more than 2600 mm during the 
period of the experiment. The rainfall is well distributed in 
the region. The site of the trial is situated at an altitude of 349 
m amsl. The temperature in the region ranges from 16.5 °C 
to 29.4 °C with average bright sunshine hours of 5.1 hours. 
Data on the survival percentage at the time of test tapping 
was recorded and presented in the table. Progeny from RRIC 
105 and RRII 203 had 100% survival of the plant populations 
whereas the progeny of PB 86 had 91% plant survival. Those 
of PB 5/51 and RRIM 600 showed the lowest survival (86% 
each). The average plant survival was 92.6% in 2008 trial 
whereas in 2009 trial the total seedlings survival was 78.7% 
with highest survival in the progeny of RRII 203 followed by 
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GT 1 and minimum survival was in progeny of PB 86 (Table 
1). RRIM 600 which is a popular clone in the non-traditional 
rubber growing region had moderate performance in terms of 
the survival of its progeny in both of the trials. This report is 
in conformity with the Antony, P.D. et al., 2014.

The growth performance of progeny of RRIC 105 was 

was reported by Sebastian and Saraswathyamma, 2005 in 
Malaysia and Thailand, respectively. The performance of the 
clone RRII 105 was superior during 2008 and 2009 both and 
the seedlings of this clone had highest plant girth and test tap 
yield.

The data presented in different tables on the growth 
performance of the different half-sibs in 2008 and 2009 trials 
revealed that plant girth cannot be correlated with the juvenile 
yields. The plants having less girth at the time of test tapping 
produced more yield than the plants having more plant girths 
after two and half years of growth. The criteria used for 
the identification of the superior progeny families was the 
performance of the seedlings after two years of growth and 
the parameters for the selection were mainly the plant height 
(m), plant girth (cm) and test tap yield (g t-1 10 t-1). Around 
20% populations were selected and maintained in the field for 
further evaluation in the clonal nursery programme.

The data on girth and test tap yield of 20% selected population 
showed that in 2008 trial as many as 27 number of plants 

Table 1: Survival percentage of the 2008 and 2009 Half-Sib 
progenies at the time of test tapping (two years after planting)
Progeny/
clone

Original popula-
tion size at the 

time of planting

Population size 
at the time of 
test tapping

Survival 
(%)

2008 progeny
RRIC 105 36 36 100
PB 5/51 36 31 86
RRIM 
600

36 31 86

RRII 203 8 8 100
PB 86 156 142 91
Mean 54.4 49.6 92.6
SD 58.08 52.78 7.06
2009 progeny 
PB 86 99 71 71.1
GL 1 41 32 78
GT 1 46 38 82.6
RRII 203 62 57 91.9
RRIM 
600

47 37 78.7

RRII 105 18 13 72.2
PB 260 17 13 76.5
Mean 47.1 37.3 78.7
SD 28.01 21.34 7.01

Table 2: Growth parameters of different Half-Sibs in 2008 
and 2009 trials two years after sowing
Clone (m) Plant 

height       
Girth 
(cm)          

Leaves 
no.           

Test tap yield 
(g t-1 10 t-1)

2008 progeny
RRIC 105 2.9 7.9                        23.3                                    2.4
PB 5/51 12.5          7.1                        19.7                                    1.8
RRIM 600 2.7                  7.3                        23.5                                    1.03
RRII 203 2.7                  6.7                        21.4                                    1.96
PB 86 2.4                  6.8                        17.8                                    1.91
SEm±             1.36  0.13 0.20 0.10
LSD* 
(p<0.05)

3.81                0.36                       0.55                                   0.28

2009 progeny 
Clone (m) Plant 

height
Girth 
(cm)  

Leaves 
no.

Whorls
no.

Test tap 
yield (g 
t-1 10 t-1)

PB 86 2.46              7.3                18.4                   4.4                 1.10
GL 1 2.82              7.4                23.5                   4.5                 1.21
GT 1 2.83              7.9                22.7                   4.7                 1.23
RRII 203 3.25              8.4                18.8                   4.9                 1.33
RRIM 600 3.03              7.6                19.5                   4.6                 1.53
RRII 105 2.60              8.0                20.0                   3.9                 2.18
PB 260 2.2                6.5                15.6                   3.8                 1.19
SEm±             0.06 0.13           0.53 0.06 0.06
LSD* 
(p<0.05)

0.16             0.35               1.49                  0.18               0.18

superior compared to the others in terms of plant height, 
plant girth, number of leaves and test tap yield in 2008 trial 
whereas in 2009 trial progeny of RRII 203 had the highest 
plant height and girth but highest test tap yield was recorded 
in RRII 105 followed by RRIM 600 and lowest was in the 
progeny of PB 86 (Table 2). The superiority of progeny 
of RRII 105 was reported earlier too (Mydin et al., 1990; 
1996). The present results indicated PB 86 to be an inferior 
parent clone since in both the 2008 and 2009 populations 
the performance of progeny of this clone was inferior. 
For selecting the prepotent mother clones of the half-sib 
progenies, the juvenile yield plays an important role since in 
most of the cases this factor has been used earlier also for 
selecting the best mother clones. The mean juvenile yield of 
4.14 g t-1 10 t-1  of 12 clones from two years old seedlings 
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could be selected as top ranker whereas, in 2009 trial it was 
only 6 number belonging to the clone PB 86 (Table 3). In 
general the number of plants in each progeny under top 
rank i.e. above average test tap yield was less in 2009 trial 
compared to 2008 trial. In 2008 trial none of the plants from 
progeny RRII 203 showed above average girth and yield and 
thus could not be selected under high category whereas, in 
2009 trial it was 8 numbers. In 2008 trial, the progeny of PB 
5/51 showed as high as 6.1 g t-1 10 t-1 yield while the lowest 
yield was recorded in RRIM 600. In 2009 trial the highest 
test tap yield was observed in RRII 105 and that in GT 1 and 
RRII 203 it was the lowest. The average girth and test tap 
yield in 2008 trial was higher than that of 2009 trial indicating 
that weather at the time of planting as well as during early 
establishment stage may influence growth and yields of plants 
and also progeny variance. Success of breeding programs 
depends on precise estimates of genetic parameters (Klapste 
et al., 2007) and thus evaluation of these selective prepotent 
ortets in large scale is needed for further screening under the 
agro-climate of Garo Hills of Meghalaya. 

studying breeding in open pollinated half-sib system. Further 
evaluation on half-sib progeny analysis would be worth 
investigating.  
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