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Realized Genetic Gains and Heritabilities for Growth Traits in
Open-Pollinated Progenies of Abies holophyl/la Max.

Sang-Urk Han'*, Chang-Young Oh', Chang-Soo Kim', and Jae-Seon Yi?

Tree Breeding Division, Korea Forest Research Institute, Suwon 441-350, Korea
ZCollege of Forest and Environmental Sciences, Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT : Progeny tests of Abies holophylla were established with 32 open-pollinated families at Hwaseong and Gangneung
in 1994. Growth characteristics (height, DBH and volume index) were measured at the age of 15, showing that Gangneung site
showed in general better performance than Hwaseong site. Analysis of variance (ANOVA) of the growth characteristics showed
that there was a significant difference among families in Gangneung but not in Hwaseong, and Hwaseong site showed that DBH
and volume index were statistically different among replications. At Gangneung site, family x replication interaction was significant
in DBH and volume index. Based on the combined analysis of both sites, all characteristics except height showed highly significant

differences between sites and among families. On the other hand, family x replication interaction was not significant, implying
that growth pattern of families could be similar at Gangneung and Hwascong. Individual heritabilities (hi’) at Gangneung were
0.485 in height, 0.611 in DBH and 0.538 in volume index, and the values of /i’ at Hwaseong were 0.121 in height, 0.054 in
DBH and 0.080 in volume index, respectively. Based on both sites, 4i° was estimated as 0.204 in height, 0.326 in DBH and 0.238
in volume index. Individual heritabilities (0.054~0.611) were lower than family heritabilities (0.089~0.723) for all growth
characteristics. Realized gain was estimated to be 2.5% in height, 9.2% in DBH and 23.6% in volume. When inferior families
(about 50% of all families) are genetically thinned from a seed orchard, genetic gain would be 9.55% in height, 17.0% in DBH

and 46.8% in volume.
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Table 1. Height, DBH and volume index for 32 open-pollinated
families in each plantation

Plantation ‘ Height (cm) ‘ DBH (cm) ‘Volume index

Hwaseong
Mean 185 4.98 5550
S.D. (¥) 44.4 1.23 3668
C.V. (%) 24.0 24.6 66.1
Range 144 ~228 3.56~6.66 | 2165~11321
Gangneung
Mean 222 6.56 11031
S.D. (¥) 50.2 1.38 6729
C.V. (%) 22.6 21.1 61.0
Range 162~276 5.12~7.85 | 5781~17922
Combined
Mean 204 5.78 8317
S.D. (¥) 48.2 1.31 5431
CV. (%) 233 22.6 65.3
Range 170~234 4.67~6.90 | 4645~12881
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Table 2. Analysis of variance for height, DBH and volume
index in each plantation

Source of Mean squares

variation af Height DBH |Volume index
Hwaseong
Replications | 2 7226 | 13.38" | 129512606

Families 31| 4723™| 383N | 35928084™
Rep x Fam | 57| 37697 | 350" | 31319526"
Within plot  |317| 1980 1.50 13460307
Gangneung
Replications | 2 | 125960 " | 12.34™" 1083978860

Families 31| 88597 | 6.68°7 | 137702217
Rep x Fam | 60 | 3813" | 2.11™| 44767504™°
Within plot  [415| 2525 1.91 45334350

" " and NS indicate significance at the 1%, 5% level and
non-significance, respectively.

Table 3. Combined analysis of variance for height, DBH and
volume index of two plantations

Source of df Mean squares
variation Height DBH |Volume index
Sites 1 | 169336 | 355.19 " | 3740357841 "
Rep/Site 4| 665927 | 12.86| 606745733 "
Families 31| 8618™|  7.867| 117221699
FamxSite 31| 4886™| 237™| 51661416
FamxRep/Site |117| 37917 | 279" | 38215925°
Within plot  [639| 2255 1.71 | 29522031

sk ok

and NS indicate significance at the 1%, 5% level and
non-significance, respectively.
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Table 4. Variance components and heritabilities for height,
DBH and volume index in each plantation
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Hwaseong
oW’ 1980 1.5 13460307
oFR’ 421.7 0.469 4212079 Table 5. Variance components and heritabilities estimated
oF? 75 0.026 362308 from the combined analysis for height, DBH and
Wi 0121 0.054 0.080 volume index of two plantations
hf 0.202 0.089 0.128 Height DBH Volume index
Gangneung oW’ 2254 1.707 29522031
oW’ 2525 1.91 45334350 oFR/S’ 359 0.252 2031283
oFR® 298 0.046 - oF$? 85 - 840343
oF? 389 0.352 7170888 oF* 145 0.171 2048758
hi® 0.485 0.611 0.538 hi’ 0.204 0.326 0.238
W 0.570 0.684 0.675 173 0.433 0.723 0.570
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Table 6. Average and realized genetic gains estimated for
selection intensity at the age of 15

Height (cm) DBH (cm) Volume
OV(CXEI, f/l:)’a“ 204 (2.5) 578 (92) | 8317 (23.6)
50%
selection | 218 (9.5) | 6.19 (17.0) | 9882 (46.8)
(AG, %)
control 199 5.29 6731
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