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Forest Research Institute, Dehra Dun (India)

Introduction

Individual selection on the basis
phenotypic superiority forms the basis of
any tree improvement programme. The
success of any individual tree selection
largely depends on the magnitude of genetic
variation. Wherethe magnitude of variation
is high, the realised gain estimated from
the difference between the progeny of the
selected tree and the random sample of any
base population will be high. In teak, the
base population is highly variable and the
estimations are made between the selected
tree and the mean of five codominant trees.
The higher selection differential thus
obtained are indicative of higher gain. The
choice of characters are need based and
may depend upon their genetic control
(heritability), their variability and also on
the economic value. Here the stem quality
wastakeninto consideration, which consists
of plant height, clear bole length (cbl) and
diameter at breast height (dbh). These
characters are highly variable and reported
to have sufficient genetic control (White,
1991). The search for superior trees was
confined to the class-I sites, with uniform
site conditions having stable and minimum
microclimatic variations and expected to
have greater phenotypic-genotypic ratios.
The age group in this study was 25-109
years.

Materials and Methods

Plustrees and comparison trees of teak
were selected from the southern zone of
India. The comparison tree method was
used for selection. The trees were measured
quantitatively, e.g. height in meters, clear
bolelengthin metersand dbhincentimeters.
The investigation consists of 80 batches of
trees (Table 1). Six tree data composed a
batch. Out of the six trees, one was the plus
tree and the rest comparison trees. Batches
were considered to be the superior
representatives of that particular
plantation/location, and the locations were
randomly spaced in a geographical locality
covering three States of Karnataka, Tamil
Nadu and Kerala. '

The trees were more than 25 years of
age and out of several characters three
important traits, characteristic for growth
and greater volume of wood production were
measured. Those were total height (ht),
clearbolelength (cbl) and diameter at breast
height (dbh). Batch numbers of Table 3
corresponds with that of the Table 1.

Statistical analysis : The Table 2 gives the
one way analysis of variance showing
significance of mean-squares of individual
traits. Table 3 includes batch numbers, plus
tree data, mean of comparison tree data,
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Table 1
List of locations (batches) for selected trees.

Sl Forest Range Year of Age

No. State Division Planting
1 2 3 4 5 6
1. Tamil Nadu Coimbatore South Tunacadavu 1931 40
2. Tamil Nadu = Coimbatore South Tunacadavu 1931 40
3. Tamil Nadu - Coimbatore South Tunacadavu 1916 54
4. Tamil Nadu Coimbatore South Tunacadavu 1930 41
5. Tamil Nadu  Coimbatore South Tunacadava 1932 40
6. Tamil Nadu Coimbatore South Tunacadavu 1932 40
1. Tamil Nadu Coimbatore South Tunacadava 1931 40
8. Tamil Nadu Coimbatore South Tunacadavu 1934 38
9. Tamil Nadu Coimbatore South Tunacadavu 1934 38
10. Tamil Nadu Coimbatore South Tunacadavu 1931 41
11. Tamil Nadu Coimbatore South Tunacadavu 1930 42
12. Tamil Nadu Coimbatore South Tunacadava 1934 38
13. Tamil Nadu Coimbatore South Tunacadavu 1934 38
14. Tamil Nadu = Coimbatore South Tunacadavu 1934 38
15.  Tamil Nadu Coimbatore South Tunacadavu 1931 41
16. Tamil Nadu Coimbatore South Tunacadavu 1931 41
17. Tamil Nadu ' Coimbatore South Tunacadava 1931 41
18. Tamil Nadu Coimbatore South Tunacadavu 1931 41
19. Tamil Nadu Coimbatore South Tunacadavu 1930 42
20. Tamil Nadu Coimbatore South Tunacadavu 1930 42
21. Tamil Nadu Mudumalai Kargudi 1925 56
22. Tamil Nadu Mudumalai Kargudi 1925 56
23. Tamil Nadu Mudumalai Kargudi 1925 56
24, Tamil Nadu Mudumalai Kargudi 1925 56
25. Kerala Nemmara Tunacadavu 1944 36
26. Kerala Nemmara Tunacadavu 1925 55
27. Kerala Nemmara Tunacadava 1944 36
28. Kerala Nemmara Tunacadavu 1925 55
29. Kerala Nemmara Tunacadavu 1944 36
30. Kerala Nemmara Tunacadavu 1944 36
31. Kerala Nilambur Nilambur 1925 54
32. Kerala Nilambur Nilambur 1928 51
33. Kerala Nilambur Nilambur 1911 68
34. Kerala Nilambur Nilambur 1930 41
35. Kerala Nilambur Nilambur 1943 36
36. Kerala Nilambur Nilambur 1919 60

(Contd...)
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37. Kerala Nilambur Nilambur 1943 36
38. Kerala Nilambur Nilambur 1943 36
39. Kerala Nilambur Nilambur 1930 49
40. Kerala Nilambur Nilambur 1930 49
41. Kerala " Nilambur Nilambur 1932 47
42. Kerala Nilambur Nilambur 1930 49
43. Kerala Nilambur Nilambur 1928 51
44. Kerala Nilambur Karulai 1931 48
45. Kerala Nilambur Karulai 1920 59
46. Kerala North Wynad Begur 1930 49
47. Kerala North Wynad Begur 1895 85
48, Kerala North Wynad Begur 1917 63
49. Kerala North Wynad Begur 1923 57
50. Kerala North Wynad Begur 1923 57
51. Karnataka Haliyal Dandeli 1871 109
52, Karnataka Haliyal Dandeli 1871 109
53. Karnataka Haliyal Dandeli 1871 109
54. Karnataka Haliyal Dandeli 1871 109
55. Karnataka Haliyal Virnoli 1928 52
56. Karnataka Haliyal Virnoli 1928 52
57. Karnataka Haliyal Virnoli 1928 52
58. Karnataka Haliyal Virnoli 1928 52
59. Karnataka  Haliyal Virnoli 1952 28
60. Karnataka Haliyal Virnoli 1952 28
61. Karnataka Haliyal Virnoli 1952 28
62. Karnataka  Haliyal Virnoli 1952 28
63. Karnataka Haliyal Kulgi 1928 52
64. Karnataka  Haliyal Kulgi 1929 51
65. Karnataka Haliyal Rulgi 1929 51
66. Karnataka Shimoga Arasalu 1926 54
67. Karnataka Shimoga Arasalu 1926 54
68. Karnataka Shimoga Sacrebyle 1936 44
69. Karnataka  Shimoga Sacrebyle 1936 44
70. Karnataka Chikmagalur - Balehonnur 1935 45
71. Karnataka Chikmagalur Balehonnur 1937 43
72. Karnataka Chikmagalur Balehonnur 1939 41
73. Karnataka  Chikmagalur Balehonnur 1939 41
74. Karanataka Bhadravati Lakolli 1926 54
75. Karnataka  Mysore Kakankote 1927 53
76. Karnataka  Mysore Kakankote 1928 52
717. Karnataka Mysore Kakankote 1942 38
78. Karnataka Mysore Kakankote 1941 39
79. Karnataka Mysore Kakankote 1942 38
80. Karnataka Mysore Kakankote 1942 38
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gelection differential, phenotypic standard
deviation and predicted genetic gain values.

Table 2
Mean-squares of three characters
Source of Plant Bole
variation daf height height DBH

Bn batches 79 4.853%** 3.129%% 4.581%%*
wn batches 400 0.239 0.579 0.293

** ik gignificant at 1% and
0.1% levels respectively

Selection differentials were calculated
by the formula Xi-Xo, where Xi is the plus
tree value and Xo is the mean of five
comparison trees. The overall selection
differential (at the end of the Table 3) was
estimated by the same formula, Xi-Xo;
where Xi represents the mean of plus trees
and Xo the pooled mean of the comparison
trees.

Phenotypic standard deviations were
estimated as the standard deviations of six
trees per batch and the pooled estimation,
gave the overall standard deviation.

Heritability was estimated by the usual
formula of h? = o?g/c?p,

where o%p = o%g + o’e.

Predicted genetic gain was estimated
using the following formula (Singh and
Chowdhary, 1979),

R = i.h%op, where,
i- is the standardised selection differential
(some use the term ‘k’ instead of 1’ for the

standardised selection differential).

h? - is the heritability, i.e. 6%g/c®p
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6%p being the phenotypic variance.
op - is the phenotypic standard deviation.

The standardised selection differential
values were obtained from Singh and
Chowdhary (1979) as follows. In a single
batch there were six trees and one out of
six trees works out to be 16.66% or
approximately 20% selection intensity. The
standardised selection differential at 20%
selection intensity was found to be 1.40.

The negative selection differentials in
certain batches were due to the presence of
water-holes or some such defects, when a
codominant tree was selected for better
growth and form.

It may be mentioned here that though
the plus trees were originally selected on
the basis of 1:500 to 1:1000, with a selection
intensity 0f 0.2 to 0.1%, but the proportionate
standardised selection differential was not
used as the actual comparison is made with
the five comparison tree values which
formed the base population. Restricting the
value of actual base population to the value
of comparison trees not only allows us to
select really superior phenotypes but also
protects us from any overestimation of
heritability. In fact, the population
variability is so high thatif we had used the
value of actual base population, the
predicted gain values would have been
unrealistic. The values of comparison trees
are superior than the base population and
is therefore expected that a rigorous
screening would give a sound footing to the
estimated predicted gain for fulfilling the
underlying promise.

Results and Discussion

The data on stem quality characters of
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plus trees and comparison trees and the
predicted gain values are given in Table 3.
The selection differentials between plus
trees and the mean of comparison trees of
80 batches are also given in the same table,
owing to the separate nature of datain each
plantation area. Plus trees from Nemmara,
Kerala, 1944 plantation, and, plus trees
from Arasalu, Shimoga, Karnataka, 1926
plantation show much promise. Their batch
numbers as per Table 1, are 25, 31 and 66.
In these three cases, the selection
differentials for the three characters are
more or less of similar magnitudes and
quite a good amount of gain can also be
predicted over the other superior types. The

highest selection differential for individual .

tree here was observed to be 8.5 for height,
11.5 for ¢bl and 17.58 for dbh, for batch
numbers 31, 15 and 80 respectively. The
varying magnitudes of selection differentials
among different characters clearly defines
the variable genetic control inspite of
reported correlations amongthe characters.
Similarly, the maximum predicted gain for
height was observed to be 10.7, 5.59 for cbl
and 16.95 for dbh. In view of the above an
effective selection may therefore improve
the stem quality. This supposition is based
on the results from the top 5% of the batches
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where the height ranges from 38.0 m to 36.0
m, for cbl 24.0 m to 22.0 m and for dbh it
ranged from 86.3 cm to 73.8 cm. Itisevident
that values of the upper 5% lot for the three
characters are far superior and the expected
genetic value from the best 5% of the batches
are likely to exceed the general mean.

It is essential to know the selection
differential and genetic gain concepts before
exercising selection in commercial tree
species; and genetic gain is simply the
product of selection differential and
heritability. Therefore, the rate of tree
improvement can be increased or decreased
by influencing the selection differential or
heritability, or by reducing the total
variance. The gain thus achieved from plus
trees can immediately be realised through
mass scale clonal propagation by vegetative
means for general plantation purposes and
further gains can be achieved subsequently
by progeny selections and selective breeding.

It may be concluded that, (1) the stem
quality character variabilities were high;
(2) heritabilities of individual traits were
high; and with a selection intensity of 20%,
the genetic gain as estimated, is expected to
be realised on selection.
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SUMMARY

In a study of 80 batches of teak trees, selection differential and predicted genetic gain values
were estimated. This involved individual character variation analysis, estimation of heritability and
computation of predicted gain values. Predicted gain values were estimated for individual batches
along with an overall estimate. Some individual batch values (predicted gain) were found to be
higher and the upper 5% values of overall batches were substantially high ithan the overall mean-
estimate of the predicted gain values. This along with 20% selection intensity, significantly different
mean-square values and high heritability assure shifting of the mean towards the direction of
selection. The batches with higher predicted gain values were indicated for use in the mass clonal
multiplication pregramme and also for further selective breeding and improvement.
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Snippets DATA BASE

A new database, a Forest of Choices : The guide to sustainable use of Forests,
contains reference information including articles, papers, proceedings, books, news
items, photographs, and video. The database holds 3,000 pages of information and 2
hours of video on current issues including forest management, wood certification,
green business, non-timber forest products, tropical forests and sustainable design.
Cost is $ 150 for CD or diskette versions. For more information contact Tree Talk, Inc.
P.O. Box. 426, 431 Pine St., Burlington, VT 05402 (USA). Fax 8002-863-4344.

Source : Forest Products Journal, Vol. 45, No. 5




