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Tatsuo Kanazasui, Mikio Sarro and Toshitaka Yokovama :
Estimation of Heritabilities of Cone and Seed Traits in
Pinus densiflora Sies. et Zucc.
by Parent-Offspring Regression.
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Table 1. &L FRRBFOERK

Number of cones in female parents and corresponding progeny families.

1 EHEREK E SR AL &H R K
Parent tree No. No. of cones | Corresponding | No. of sample trees No. of cones
family No. ’ Mean(Min.-Max.)

Tohoku- 3 85 T- 1 19 2.7 (0-21)
24 28 T- 3 20 7.4 (0-71)
35 56 T- 4 10 4.2 (0-28)
55 12 T- 6 10 14.6 (3-26)
94 36 T- 7 20 5.1 (0-43)
102 43 T- 8 20 8.6 (0-70)
116 16 T- 9 20 8.7 (0-41)
119 48 T- 10 20 7.2 (0-35)
129 9 T- 11 7 0.7 (0- 4
173 10 T- 12 7 3.1 (0-14)
189 102 T- 13 19 11.9 (0-79)
199 143 T- 14 20 3.9 (0-26)
213 11 T- 15 10 11.8 (0-49)
214 18 T- 16 10 12.1 (0-32)
215 30 T- 17 20 5.9 (0-25)
224 3 T- 18 10 0.8 (0- 3)
256 2 T- 19 7 13.1 (3-24)
269 29 T- 20 20 1.4 (0-11)
273 20 T- 21 20 5.8 (0-25)
276 34 T- 22 20 12.9 (0-64)
277 145 T- 23 18 2.2 (0-15)
291 15 T- 24 20 10.3 (0-43)
318 506 T- 25 20 4.3 (0-16)
359 56 T- 26 20 7.4 (0-33)
384 154 T- 27 20 4.0 (0-14)
390 53 T- 28 20 5.2 (0-28)
398 26 T- 29 20 8.8 (0-34)
405 114 T- 30 20 4.2 (0~22)

Kansai- 13 30 K- 31 15 0.0
17 64 K- 32 7 0.4 (0- 3)
21 181 K- 33 15 1.1 (0- 6)
23 29 K- 34 14 0.5 (0- 7)
31 15 K- 35 17 . 0.2 (0- 3)
44 14 K- 36 19 1.3 (0-16)
45 49 K- 37 9 0.2 (0- 2)
66 232 K- 39 7 0.0
67 101 K- 40 14 0.1 (0- 1)
115 78 K- 41 14 0.0
166 28 K- 43 10 0.0
179 80 K- 44 14 0.0
185 82 K- 45 18 0.2 (0- 2)
207 21 K- 46 15 0.0
217 98 K- 47 20 0.1 (0- 1)
233 12 K- 49 7 0.0
242 127 K- 50 16 0.1 (0- 1)
255 74 K- 51 7 0.0
259 148 K- 52 17 0.0
267 29 K- 53 14 0.4 (0- 5)
281 61 K- 54 14 0.2 (0- 2)
289 68 K- 55 14 0.6 (0- 8)
305 132 K- 56 14 0.4 (0- 5)
315 58 K- 57 7 0.0
343 27 K- 58 7 0.1 (0- 1)
353 115 K- 59 15 0.0
409 170 K- 61 13 0.0

2. KRR

Table 2 iz & 3 &, BREH SO FED 4.25 cm, FHEEOFIEDS 3.80 cm (BEBATID 7 —
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Relationship in cone yield between female parents and
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Relationship in cone length between female parents and
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Table 2.

MEABRBITFRRE

#3555

B & FERAREE (RRTH) B0 KR - ETo#EPE

Cone and seed traits in female parents and corresponding progeny families.

BMoEEHR
Cone and seed traits in female parent trees
Parent tree No. HRE FAREE 18/ B R FEX 1000 $75
Length of Diameter/ No. of seeds | Proportion of | Weight of
cones{cm) |length of cones /cone filled seeds(%) | 1000 seeds(g)
3 4.6 0.56 43.2 97.3 10.30
24 3.8 0.55 21.3 89.8 8.79
35 4.3 0.53 27.6 97.9 10.70
55 4.3 0.53 6.7 93.8 11.11
94 4.0 0.52 26.1 95.1 7.19
102 4.8 0.55 57.2 86.3 10.65
116 4.6 0.53 50.3 89.7 9.08
119 4.0 0.59 39.1 96.2 8.25
173 3.3 0.67 43.2 97.2 7.06
189 4.1 0.55 35.2 99.3 8.30
199 4.3 0.57 38.9 98.8 8.80
214 4.7 0.51 19.2 99.4 12.17
215 4.4 0.52 45.8 96.7 9.05
269 3.9 0.58 36.9 98.0 10.70
273 4.3 0.53 39.5 95.5 9.14
276 4.0 0.51 12.8 91.9 10.46
277 3.7 0.55 38.7 98.1 6.40
291 4.9 0.49 16.5 95.9 13.56
318 3.7 0.56 34.2 95.7 7.25
359 4.8 0.49 26.6 95.6 8.35
384 4.1 0.49 31.6 97.5 7.15
390 4.8 0.52 49 .4 97.5 9.35
398 3.9 0.57 33.5 91.9 7.28
405 4.6 0.49 51.3 95.4 8.35
¥ ¥ 4.25 0.54 34.37 95.44 9.14
Mean
R RE 0.42 0.04 13.23 4.42 x 2 1.82
S.D.(o)

Note)
* 1 Calculated using the data of individual trees,
* 2 Calculated using the transformed data to Arcsiny %.

T0.24cm (0.48cm) THY, IhoroFEMREEHETZ L, Z2hE0 9.9%, 6.4% (12.7%)
T, BRFLLEEABETH- 7,

REROETFHEMERLUIFg 2103 &, HERE EHRERERZZLFH r=0.517" b=
0.329 (FR#E37 0.119) T, 5 %AKEOEFELSMEMESA SN, Ihr S BEFERFET 3 Lh=
0.66 (MEHEFZE(0.24) ThHo7z,

3. BRERE
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FHEEOHTE
Cone and seed traits in progeny families
x® % | AHAH HRERE - TetREE a5/ RE FER 1000 $r 8
Corresponding No. of Length of Diameter/ No. of seeds | Proportion of | Weight of
family No. | trees cones(cm) |length of cones /cone filled seeds(%) | 1000 seeds(g)
T- 1 3 4.3 0.56 29.4 95.6 6.19
T- 3 2 3.5 0.57 10.9 86.2 4.03
T- 4 2 4.1 0.54 30.6 95.8 5.28
T- 6 7 3.6 0.57 9.0 57.9 4.42
T- 7 6 3.8 0.56 31.3 95.6 4.49
T- 8 7 4.0 0.58 3.1 92.2 5.46
T- 9 6 4.2 0.57 335 87.1 5.36
T- 10 5 3.6 0.58 30.5 81.7 4.22
T- 12 1 - — 14.1 94.9 4.97
T- 13 5 3.7 0.61 36.7 94.2 4.67
T- 14 7 3.6 0.54 20.4 52.7 4.02
T- 16 6 3.5 0.62 10.8 73.1 4.61
T- 17 9 3.7 0.58 30.1 82.7 5.33
T- 20 2 3.8 0.59 35.5 90.1 5.12
T- 21 5 3.5 0.57 26.0 93.6 5.08
T- 22 14 3.7 0.56 16.4 88.5 5.38
T- 23 3 3.6 0.58 331 9.1 3.77
T- 24 6 4.0 0.54 16.8 95.8 6.33
T- 25 8 3.7 0.56 22.5 73.4 5.26
T- 26 10 4.1 0.53 27.6 68.6 5.33
T- 27 7 3.9 0.54 36.3 83.2 4.32
T- 28 4 3.7 0.55 31.2 92.9 4.95
T- 29 12 3.6 0.58 29.2 87.7 5.12
T- 30 5 4.1 0.56 38.3 97.7 5.14
3.80 0.57 26.47 85.71 4.95
3.77 % 1 0.57 x 1 26.09 % 1 83.38 % 1 5.01 %1
0.24 0.02 9.01 10.07 * 2 0.66
0.48 *x 1 0.05 %1 12.51 % 1 16.71 %1,2 1.04 %1

Table2 12k 2 &, BREBRE KEROER ER) &, SHOFHES 0.53, FHEOFEYE
230.57 T, FHEBTRRDREZLWSZIZAMLETH -7, BERZZ, S8 T0.03, FHiET
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Relationship in diameter/length of cones between female
parents and corresponding progeny families.
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Relationship in proportion of filled seeds between
female parents and corresponding progeny families.
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1000 REDOE TRFE AR L 72 Fig. 6 i & % &, fHEMRE, FEHEHREEAENR T =0.500% b=

Table 3. 7~ VEHE - BFOFVEOBEROEEME

Estimated heritabilities of the traits concerning seeds and
cones in Pinus densiflora by parent-offspring regression.

& 1z 3 Heritability
i "

Trait Method A*! Method B*?
(SE) (SE)

: -0.082 (0.067)**
B R B Conmeyield | 4'5080(0"017)

¥} H £ Conelength | 0.66 (0.24) 0.64 (0.20)
‘ Diameter

HRIARL per length 1 56 030) | 0.60 (0.25)

HRor) Noofseeds | g5 022 | 0% (0.1

4 Proportion of
HPAER filled seeds -0.21 (0.93)

*iig 1000 Weight of 1 036 (0.13) 0.29 (0.10)
Note)
SE.: f@rean

UFERAROFEHEE T OBBOEONE T -2 L LTHELL

¥l e OFREEOME LG T S BEOEONE 7 -5 L LTEEL
720 BHED 7 — 5 R RAFHREEKIZT S DELTAVoh 2

¥ RALE O

L BAFEE QMR
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Estimation of Heritabilities of Cone and Seed
Traits in Pinus densiflora Sies. et Zucc.
by Parent offspring Regression
(Reseach note)

Tatsuo Kanazasai, Mikio Saito® and Toshitaka Yokoyama®

Summary

Heritabilities of several traits concerning cones and seeds in Pinus densiflora were
estimated by parent-offspring regression. The six traits estimated were cone yield (number of
cones per tree),cone length, diameter per length of cones, number of seeds per cone, proportion
of filled seeds and weight of 1000 seeds. The means within families measured at 18 years old in
the experimental plantation, which was composed of many half-sib families of selected female
parents and established for the improvement of wood properties in P.densiflora in Iwate
prefecture, were used as the data for offspring. The data of female parents at 50— 60 years old
reported in the previous papers'??® were used directly as the data for parents.

The estimated heritability of number of seeds per cone was very high at 0.95 (standard
error 0.22). That of cone length and of diameter per length of cones were 0.66 (0.24) and 0.56
(0.30),respectively. The estimated heritability of weight of 1000 seeds was 0.36 (0.13),but there
was a large difference between female parents and offspring in this trait. The estimated
heritability of proportion of filled seeds was O (minus value). The reason for a low estimate and
high standard error in this trait is that this trait is strongly affected by the proportion of
self-pollination and assortative mating. Both estimated heritability and standard errow of cone
yield were extremely low. As this fact is considered to be due to the great difference of cone
yield between parent and offspring, it is inappropriate to estimate the heritability of cone yield
by the parent-offspring regression at the time when progeny families are young compared to
their parents.

In this investigation, there was a large difference in the number of trees among progeny
families. In order to eliminate the influence of this difference on the estimation of heritability,
a modified estimation was carried out by using the pairs of each individual in offspring and
corresponding parent. The estimated heritabilities based on this method were not so different
from the estimates mentioned above.
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