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Studies on the estimation of mature tree growth capabilities
on the basis of seedling measurements
By Suekichi HATAKEYAMA and Yoshikatsu ADACHI
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H, =111.33 +4.1180x
D, = 1.106 +0.0467x

H,
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CALLHAM 1961 Pinus Ponderosa
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Table 1 Significance of regression coefficient
M S M S
1 17.7319 9.044.48
416 0.3073 993.500
417
2 1
Table 2 Analysis of variance for tree height and diameter growth
M S
19| 7.389.67 0.5399
41 5.417.63 1.2488
X 76 | 1.038.24 0.1399
318 | 528.64 0.0764
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Fig. 2 The relationships tested



3
Table 3 Estimated values of genotypic and enviromental variances
and heritabilities for tree height and diameter of Populus

Maximowiczii

304.62 0.0191

528.64 0.0764

0.365 0.200

4 1
Table 4 Mean values for tree height and diameter in first year growth
cm cm cm cm
1 102.39+ 6.60 1.49+ 0.0757 11 139.08+ 6.60 1.75+ 0.0757
2 130.20+ 6.40 1.80+ 0.0741 12 126.70+ 6.40 1.56+ 0.0741
3 109.52+ 6.90 1.50+ 0.0792 13 86.16+ 6.13 1.13+ 0.1048
4 119.66+ 7.46 1.47+ 0.0856 14 138.04+ 6.46 1.62+ 0.0741
5 115.79+ 6.46 1.53+ 0.0741 15 105.13+ 6.60 1.43+ 0.0757
6 95.08+ 9.13 1.23+ 0.1048 16 81.10+ 7.26 1.23+ 0.0833
7 9447+ 7.67 1.31+ 0.0881 17 126.70+ 6.46 1.62+ 0.0741
8 14591+ 6.46 1.75+ 0.0741 18 135.81+ 4.69 1.64+ 0.0774
9 123.76+ 6.90 1.60+ 0.0792 19 121.60+ 6.60 1.55+ 0.0757
10 113.09+ 4.69 157+ 0.0774 20 159.66+ 7.46 1.75+ 0.0856
0 311
— rPlP2
0 088 Mo = hz
2
0 852 0 440

2
Pinus Ponderosa  CALLHAM 1961
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Table 5 Significance of regression coefficient

M S M S

1| 11.275 31.823.95

416 0.367 2.368.14

417
H, = 293.916 + 2.387x
D, =3.3634 +0.0419x
H, B,
Table 6 Mean values for tree height and diameter in second year growth
cm cm cm cm
1 312.37+ 10.28 3.63+ 0.1294 11 300.92+ 10.28 3.46+ 0.1294
2 307.20+ 10.07 3.55+ 0.1007 12 299.52+ 10.07 3.44+ 0.1007
3 313.77+ 10.76 3.65+ 0.1354 13 300.91+ 14.24 3.46+ 0.1791
4 307.19+ 11.63 3.55+ 0.1462 14 301.90+ 10.07 3.48+ 0.1007
5 311.22+ 10.07 3.61+ 0.1007 15 300.75+ 10.28 3.46+ 0.1294
6 301.48+ 14.24 347+ 0.1791 16 299.32+ 11.32 3.44+ 0.1423
7 300.69+ 11.96 3.46+ 0.1504 17 302.57+ 10.07 3.49+ 0.1007
8 309.83+ 10.17 3.59+ 0.1007 18 303.17+ 10.52 3.49+ 0.1323
9 307.05+ 10.76 3.55+ 0.1354 19 299.96+ 10.28 3.45+ 0.1294
10 302.66+ 10.52 3.49+ 0.1323 20 305.55+ 11.63 3.53+ 0.1462
CALLHAM
15
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Table 7 Analysis of variance for tree height and diameter in
Second year growth

M S
19 15.081.28 1.6154
4 32.161.08 0.6821
X 76 3.439.19 0.4883
318 1.037.75 0.2474
417

Table 8 Estimated values of genotypic environmental variances and
heritabilities for tree height and diameter in second year growth

558.3745
1.037.7572
0.349

0.0540
0.2474
0.1791

Table Estimatedvalues of genetic and environmental and phenotypic
correlation coefficient between first year growth and second year

growth
0.678 0.760
0.793 0.899
0.754 0.133
0 793
0 899
G,

0 513
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Ko2
= = Kh120 P1
o P1
5 2.06
2.06x 0.365x 31.032 23.33cm
2.06x 0.200x 0.3481 0.143cm
2.06x 0.349x 48.723 35.02cm
2.06x 0.179x 0.6082 0.224cm
10
10
Table 10 Selection efficieney
17.93 9.202
1152 6.378

11 2 1
Table 11 Genetic gain expected when selected by the scond year
measurements or on the basis of first year measurements
G’ G G/ G
cm 2381 35.02 0.679
cm 0.2041 0.2240 0.899
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Table 12 Genetic gain of mother trees expected when selected on the
basis of seedling measurements

G, 35.02cm 0.224cm
. 0.828 0513
23327 4.1954
O ps3 20154 3.9000
ooy 48723 0.6081
17.33 17.97cm
G, 1.387 7.927cm
108 143
1
2.0154
G, 0.828x x 3502 1.199
3.900
G, 0513«

1>< 0.224 7.369cm
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G ; 0.828x 8x 35.02 1.387
4.1954
G ; 0.513x 1>< 0.224 7.927cm
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CALLHAM HASEL 1961 15

13
Table 13 Between and within families correlation coefficient
between growth and cutting weights

1 0.2046 0.2432
2 0.2684 0.1148
1 0.3225 0.2210
2 0.4362 0.1090
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ScHROCK ~ STERN 1953

1962 Populus Maximowiczii A HENRY
20 30 600
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Summary

One of the difliculties in the breeding of forest trees is the long period of time they take to mature



For that reason it is impossible to estimate what the genetic parameters of any economic characters of
forest trees will be at maturity

In this paper we intend to make an experiment on the estimation of genetic gain for economic
characters of mature trees on the basis of seedling measurements in the nursery

The method of analysis and calculation of genetic parameter followed that of SAKAI(1957) Materials
for this study are data collected from vegetatively propagated clones of Populus MaximowicziiA HENRY
which were grown for two years from April 1963 in the nursery

Regression analysis showed the effect of variation in cutting weight on firrst year growth and second
year growth

From figure1  we can get the following formulae for vegetative propagated progenies

P1P2 rarz2ih2

H2H3 H1H2
inwhich 5 is the phenotypic correlation coefficient between mother trees and seedlings. yy is the

genetic correlation coefficient between.H; and H;  The letter h; in the formula is the square root of the
heritability value of the i-th character

If we assumethat ;, , we can get the following formula for the genetic coreelation between mature
trees and seedlings in the nursery

rP1P2

H2H3 — 5
h,

The heritability value of characters of seedlings in the nursery namely hZZWill be obtaine by the usual

method of analysis of variance

If we select a certain proportion of mother trees on the basis of seedling measurements in the nursery
we can expect to get the following genetic gain for thefuture character of the seedling grown to
maturity

(0]
Gs Hrs—=— G,

O-PZ
inwhich G, stands for genetic gain of the character of the mature treeinthefuture and G,for
genetic gain of seedlings in the nursery.

The 0 », and o p, stand for the square roots of phenotypic variance of mature trees and seedlings res

pectively.

In this study the estimated values of genetic gain expected from the selection of mother trees on the
basis of seedling measurements havs shown that the use of the above formulae for the prediction of se-
lection criteria is perhaps most reasonable.

In this regression analysis we could not correct all the factors that will have environmental
influeuences on the initial stage of growth However we will be able to find some answersto these
problems in the next detailed experiment

If the method of this prediction can be developed progeney growth capabilities could be determined in a
few years in the nursery and progeny testing could proceed more economically and at a faster pace.

CALLHAM HASEL 1961 Pinus ponderosa Heightgrowth of wind-pollinated progeny.
Silvae Genetica 10(2) 33-42
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ScHrRéck D K STERN 1953 Prufung des Wachstumsgangs der Kiefer im Keimlingstest als
Auslensemethods Zichter 23~ 137-148
1963 100 1-12
1961 132 1-146



