Nursery and young plantation studies on open-pollinated
progeny in seed orchard of Japanese larch
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Fig.l. Locations of experimental plantations and
seed orchards in Hokkaido.
0 Seed orchard.
° Experimental plantation.
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Table 1. List of open-pollinated seeds collected from each seed orchard.

Clones Seed orchard.
( KUNNEPPU) ( EBEOTSU) ( KOSHUNAI)

1 2 5 15 16 21 1 2 3 45 15
(TOKACHI 13 80 83 26 32 62 75 16 32 35 35*
(KAMIKAWA) 12 13 15 17 23 1 8 10 2
(SORACHI) 2 12 1 6 10 14 1 1* 2 3 4 5 6
(HIDAKA) 11 5 7 14 5 5* 8
(ABASHIRI) 32 34 9 13 27 1
(IBURI) 1 4 4 1 1*
(NEMURO) 1 2 -
(RUMOI) 41 - -
(SHIRIBESHI) 28 32 — —
(ISHIKARI) 12 15 - -
(KUSHIRO) - - 2
Total 21 families 25families 25families

Different from crop year with other clones.
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1976 10 36
1
1973 6kg 71 1977
84
-2 1973
1974 19 4 25
22
-2
47 32
-3 kg
199 100 261 900 kg
5 ( -2 ) 192,000 /kg 217,000 /kg
-2
Table 2. Annual and cumulative seed yields in each seed orchard.
Crop year
Total
Seed orchard 1969 1970 1971 1972 1978 1974 1975 1976 1977 1978 (14
(NIIKAPPU) — — — — 1 — — — 46 210 257
(EBEOTU) 10 — - — - 41 — — 20 27 98
(KUNNEPPU) — — — — 44 — — — — 82 126
(KOSHUNAI) 14 — 3 - 6 25 1 - 3 21 73
Total(kg) 24 0 3 0 51 66 1 0 69 340 554




-3
Table 3. Characteristics of seeds collected from the seed orchard and commercial seedlots.

kg
Crop No.of Seed grains Seed grains | Germination ratio
Seed orchard year families per kg per at nursery bed
x 1000 x 1000
(KUNNEPPU) 1973 32 174.6+ 17.3 62.7+ 7.7
(EBEOTU) 1974 21 209.0+ 16.5 68.8+ 9.2
(KOSHUNAI) 1974 21 213.8+ 25.2 65.6+ 4.5
Total&
average 74 199.1+ 21.4 65.5+ 3.4 46.8
Commercial
seeds 1973 3 261.9+ 20.7 86.1+ 7.1 32.1
1973
1978 20 Ikg
1974
2 73
1979
1-1
49 3 cm 45 6cm
9 8 9 4 39 7 60 2cm
8 3 10 7
-4
55
-5
1
-5
-2
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Table 4. Two-year height basal diameter in the Kitami and Ikeda nuerseries.

Kitami nursery Ikeda nuresery
Seed No.of Height Basal Height Basal
orchard families (H) diameter(D) H/D (H) diameter(D) H/D
(cm) (mm) (cm) (mm)
13 48.3 9.7 50 41.8 8.4 50
(KUNNEPPU) (42-54) (9-11) (35-48) (7-10)
18 49.9 9.9 50 41.4 8.7 48
(EBEOTSU) (42-56) (9-11) (37-46) (8-9)
24 50.0 9.7 51 43.2 8.8 51
(KOSHUNAL) (40-60) (8-11) (38-50) (8-10)
49.3 9.8 42.3 8.6 49
Total & 55 (40-60) (8-11) 50 (35-50) (8-9)
average
45.6 9.4 38.1 8.6
Commercial 3 (44-48) (9-10) 49 (34-41) (8-9) 44
seedlings

Ranges of mean height in each family.

-5
Table 5. Analysis of variance for two-year height and basal dimeter in the Kitami and lkeda

Mean squares

Degree of
Source of variation Freedom Height Basal diameter
Nurseries A 1 1358.30** 34.61**
Families B 54 28.04** 0.32
X A x B 54 11.35** 0.24**
Error 3725 1.38 0.06
Within family variance.
1 Statistically significant at the 1% level.
1974
kg
5 -6
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Table 6. Correlation coeffcients among the characteristics of seeds and seedlings.

kg
Height Basal Seed Seed
growth  diameter grains grains Specific
(H) (D) / per kg per gravity
Height(H) T42%* .145 — .417* — .383* .202
Basal diameter(D) — .544** —.203 —.194 118
! —.227 —.187 017

5 1
*and**stand for statistical significance at the 5 1 levels respectively.



Table 7. Total height after one growing season at the Kitami and Ikeda plantation.

Kitami plantation Ikeda plantation

* *
Seed orchard No.of Mean Range of height No.of Mean Range of height
families*  height in each family families* height in each family
(cm) (cm) (cm) (cm)
(KUNNEPPU) 16 86.1 76— 100 18 78.2 73— 82
(EBEOTSU) 21 87.8 77— 95 21 76.4 69— 85
(KOSHUNALI) 24 89.1 80— 99 24 75.6 69— 82
Total & 61 87.8 76— 100 63 76.6 69— 85
average
Commercial 3 84.3 80— 89 3 75.1 72— 77
seedlings
2 L.gmelini var.coreana is excluded from the table.
8
Table 8. Analysis of variance for total height after one growing season at the Kitami and Ikeda plantations.
Source of variation Degree of Sum of Mean
freedom squares squares
Plantation(P) 1 10 807.37 10 807.37 11.055*
Replications in
plantation(R:P) 4 3 910.37 977.59 26.688**
Families(F) 54 4 323.72 80.07 1.623*
x X 54 2 664.34 49.34 1.347NS
X (R:P)x (F) 216 7 911.26 36.63 65.411***
Error (10 354) (5 778.37) .56
1 * *% 5 l
Statistical significance levels: 5%;** 1%;NS not significant.
2
The analysis was done on a plot mean basis and within plot variance was obtained in a separate
analsis.
1
-3
-7
1978
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Fig.3.Relation of total height in each family
between the two plantations,Kitami and

Ikeda.
o Commercial seedlings.
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Fig. 4. Correlations of total height of the seedling
in 55 families between the nursery
and pantation in each experimental place.



10

1976

=)

L ]
L ]
L
. b
3 - - -
£ w300 s =
‘_E.ﬁ ™ o%s Yo e .
itk * e%gt
gl . e,
.-a_s*"' .: -
I — ® o .
iz . =
3 " raSi2
I i I | ]
] 50 _
TR (em)

Haight &t rursery

7 -5
4  Fig.5.Relation of total height in each family
between Kitami nursery and the
corresponding. plantation.
o Commercial seedlings.

35

gy

100 =

@®
=]
I
']
NP -
o OOoMeEe @
o
.

6 5
1
L]

Haeight of family

nnﬁn

2
T

wpm, F=. 097
= GuMEDA, F=— 268

L I 1 | L L il
12 13 14 15

PR [
Tatal hsight of clers

-6

Fig.6. Relation of total height between each
clone at Kunneppu seed orchard and that
of families at the two plantation,Kitami
and lkeda.
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Fig.7. Discrepandy of mean height of the family from
the same clone,with difference of crop year or
seed orchards.
1966 1 e Difference in
1977 seed orchard.
o Difference
-9 in crop year.
2 Clones:
10 TO-1,2,5,15,35: Tokachi 1
2 5 15 35
SO-1,6: . Sorachi 1 6
HI-5: Hidaka 5
IB-1: lburi 1
1977
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Table 9. Comparisons of height growth and diameter growth of the artificial-pollinated
progenies of selected trees and those described in the yield tables*.

*

Age of plantation

1 5 10
Name of Estab-
experimental lished Mean Mean Mean Meam
plantation year height height height d.b.h.
NOPPORO 1969 40.4 3.65 8.82 10.5
(KITAMI) 73.0 — 8.72 10.7
(URAKAWA) 81.3 - 9.91 10.5
(KITAMI) 1971 58.2 3.43 — —
(URAKAWA) 50.9 3.68 - —
(KITAMI) 1974 60.6 4.13 — —
Average 60.8 3.72 9.15 10.6
3.80 8.60 9.0
* 3.50 7.90 8.5
Yield table * 3.20 7.30 8.0
3.30 8.40 9.8
3.00 7.70 8.5
Yield table * 2.80 7.00 7.4
1976 After Hokkaido Extention Association 1976
1
1977 20 127
1976 1 105
1976
5 87 185 186
1978 52 141-143
1974 88 4-6
1977 51
190-191
1979 61 58 62



Summary

For the purpose of progeny tests of Japanese larch (Larix leptolepis GORDON
open-pol-linated seeds were collected from seed orchards at Kunneppu Ebeotsu and
Koshunai in Hokkaido Fig 1 On the other hand commercial seeds were collected
from three seedlotsfor comparison These seeds were sown in a nursery bed in the
spring of 1975 The nextspring each family was transplanted into two nurseries at
Kitami and lkeda. The experi-mental plantations were established at each place in
1977. The Kitami experimental planta-tion was established by the romdomized
complete block design including three replicationswith 63 families and three checks
The lkeda plantation had 65 families and three checks In both the plantations the
seedlings of the checks were obtained from the commercialseedlots

The seed characteristics such as germination ratio and volumes etc and the
averageheight growth of seedlings produced at the seed orchards were compared with
those from thecommercial seedlots The characteristics of the seeds collected from the
seed orchards werebetter than those from the commercial seedlots Table 3 The
average height of seedlingsproduced at the seed orchards was also better than that
from the commercial seedlots inboth the nursery and plantation For example
two-year height of the commercial seedlingsin the Kitami nursery was 45.6cm high in
average while that from the seed orchards 49 3cm However mean height of each
family widely ranged from 39.7 t060.2cm Analysis of vari-ance indicated that at age 2
in the nursery all differences in height among nurseries andfamilies as well asinter-
action werehighly signiHcant There was no signincant defferencein basal diameter
among families but among nurneries and families xnurseries inter-actionwere highly
signincant Total height of each family after one growing season in both theplantations
shows a similar tendency to that in both the nurseries

The results mentioned above and our discussion on the future height growth

Table 9 suggest that the early height growth of seedlings produced at the seed

orchards may behigher than that of commercial seedlings for a considerable length of
time We recommendto anticipate a practical application using the seeds collected from
seed orchards in parallelwith future progeny tests.



