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Studies on the Genetics and Breeding of Local Variety on Tsushima-matsu
in Japanese Red Pine (Pinus densifiora Sieb. et Zucc.) (III)

Genetics and Variability of Juvenile Characters in Half-sib Families

Katsuyoshi YosHikawaA and Noboru MIYAKE
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Table 1. Diameter at ground level, tree height, D2 H, and crown diameter of every progeny
in each year old.

Progeny 4 year old 5 year old 7 year old 8 year old

No. D H D2H| D H D2H| D H D2H| D H D2zH C.D.
mm c¢m ccm? {mm cm cmd | mm cocm cocmd® | mm cm cmd cm

1 13.2 51.7 103 | 17.1 553 198 | 38.1 99.9 2,151| 52.2 161.4 5286 122
2 14.1 50.6 108 | 18.3 57.3 225 | 44.1 115.4 2,787 57.6 186.6 7,230 134
3 13.8 49.0 104 | 17.6 52.2 192 | 42.8 109.9 2,515 55.9 173.6 6,576 127
4 12.9 48.9 91 | 158 52.7 159 | 37.3 103.5 1,913| 49.2 163.0 4,903 117
5 129 48.7 91 | 16.1 54.1 160 | 40.0 101.3 2,128 | 53.0 159.7 5,361 119
6 12.1 475 83 { 151 50.7 149 | 36.8 105.1 1,903| 509 177.9 5,398 119
7 13.0 50.6 96 | 16.6 57.3 194 | 43.1 124.7 2,594| 57.4 198.9 7,048 124
8 154 53.0 140 | 20.1 60.4 282 | 476 126.6 3,592 61.8 198.5 8,401 137
9 12.1 44.1 72 | 14.8 46.7 103 | 34.8 96.6 1,507 46.4 156.7 4,472 112
10 13.5 47.1 95 | 17.0 53.6 186 | 40.9 108.6 2,485| 53.0 165.9 6,085 123
11 142 509 112 | 19.2 589 259 | 42.7 119.9 2,841 57.0 1853 7,207 130
12 13.4 454 94 | 17.0 50.7 189 | 39.8 98.9 2,024| 51.5 156.4 4,876 121
13 13.4 49.8 99 | 183 574 204 | 42.2 113.6 2,949| 54.7 176.5 6,710 129
14 13.2 548 107 | 16.1 58.0 189 | 39.7 1059 2,056| 52.5 170.4 5,479 114
15 13.2 472 83 | 16.1 50.0 152 | 37.6 96.7 1,808| 50.7 157.7 4,573 115
16 12.4 48.5 84 | 152 52.1 138 | 34.1 904 1,565| 43.2 148.7 4,406 109
17 13.1 49.1 98 | 16,5 54.6 183 | 39.3 110.7 2,357| 52.5 1779 6,108 124
18 142 518 120 | 16.9 55.7 195 | 384 106.9 2,342| 52.0 170.8 6,204 128
19 11.8 444 68 | 143 485 121 | 314 86.5 1,549| 42.3 1414 3,532 106
20 12.1 420 70 | 149 445 109 | 36.3 99.5 1,847 48.8 160.1 4,290 116

D: Diameter on above ground H: Tree height C. D.: Crown diameter

(61.8mm), # /M #* No.19 (42.3mm) T, %Dt 19.5mm T3 5,

BE L 4 EETHRAIEIE S No. 8 (53.0cm), H/MIK% No. 20 (42.0cm) ¢, % Dt 11.0cm
ThHbo SBHELRPVTRERBESR No. 7 (198.8cm), H/MiK % No. 19 (141.4cm) T, %
DZELH 56cm TH B,

D?H i 4 IO TRARER No. 8 (140cm?), H/MIFK % No. 19 (68em®) TH Y, Z D
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FZIE T2emd TH B, 8L PO TIRHFERIEESR No. 8 (8,401em®), H/MIEFR No. 19 (3,532
cmd) THY, # DL 4,869cm’® THFE No. 812 No. 19 D 2 Ll Lk’ 3,
WREERIL SEEICENTHRAEESE No. 8 (137cm), /Mt No. 19 (106em) T, D&
3lem Th %,
VDX B/t >0T, HEENIcXEBIT, $23RECHICLTHEREKEZRMICERBE
DD TH I ETTIE - 120

Table 2. Analysis of variance for diameter on above ground of progenies.
Block Sou.rce. of d.f 4 year old § 5 year old 7 year old 8 year old
variation M.S.| F |MS.| F MS | F M.S. | F
I Progenies 19| 31.76 | 4.40%**| 93.34|530%%*| 82546 | 7.76%** | [,346.14 | 8.87***
Error 380 7.22 17.61 106.34 151.72
"Tﬁ Progenies 19] 19.39] 2.07** | 32.94 i 1.29 [ 318.69 [2.44%* | 303.19| 2.44%*
Error 380 9.35 25.54 130.43 171.31
) v | Progenies 19] 43.73 ] 4.92%%%[ 152,13 6.32%%* 542.72“(‘ 4.13%%%] 85250 | 4.]3%*%
Error 380| 8.90 24.09 131.56 159.40
I Progenies 19]106.95] 1.29 137.75 | 1.96* 874.56 | 2.15% 1,354.43 | 2.19*
I Block 21119.73| 1.44 294.63 | 4.19%* | 3,713.50 | 9.14%** | 6598.60 | 10.66***
v PxB 38| 82.95|14.97*%x | 70.32 |3.14%** 406.16 | 3.31%** | 618.74 | 3.85%**
i Remainder | 1,140 5.52 22.41 122.78 160.82 |

*** Significant at 0.001 level
** Significant at 0.01 level
* Significant at 0.05 level

BERICOVWTRE2RT LD THY, XA I KOSHEAICHEHEZSE D LNEL
S T2d, T OMICIR T RT1 BAREL L THEERED bR, SRECHIT LA IS HI
READED IR ONTRKELS KL ZMAND Y, 4EECHEZSADLNT, SELLURICS %
KETHEBEERZD LR,

Table 3. Analysis of variance for tree height of progenies.
Block Sou.rcc.: of dr 4 year old 5 year old 7 year old B 8 year old
variation M. S. ] F M. S. } F M.S. ] F M. S. F ~

I Progenies | 19| 358 |4.41%**| 678 4.05%**| 7,392 19.78*** 18,552 | 14.57%*x*
Error 380 81 168 756 1,273

111 | Progenies 19] 339 |3.56%**%| 604 |3.01%**| 2,146 |3.16%*%%| 4596 | 4.11***
Error 380 95 201 679 1,117

v Progenies 191 279 |2.69** 769 [ 5.19%** | 3610 |5.19%%* | 5873 | 5.04%**
Error | 380 104 148 | 695 | 1,166

1 Progenies 19| 601 |3.21** {1,051|2.10% 6,680 | 2.07* 14,098 1.89*

I Blocks 2| 728 |3.89%* | 3416|6.82%* | 10,827 |3.35* 26,568 | 3.56*

v PxB 38| 187 [2.01%* | 501 |291*** 3234 | 4.55%**) 746l 6.29%**
Remainder | 1,140| 93 | 172 | 710 | 1,186 i

**%* Significant at 0.001 level
** Significant at 0.01 level
* Significant at 0.05 level

MEIKOWTHEICREINS LD THD, XA, L IIL IV RofEE L S ic 1 %BKE
UETHEZLBDONS, L LIKECARKULEAR, 4 BESEEOSE & K icEE
DEGIONTRYTHBHBDD, 44EET 1 %KEE, SEELBIS BRETULEEEY
ROLNIED 5T,



Table 4.  Analysis of variance for D2 H of progenies.
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Bl Source of 4 year old 5 year old ' 7 year old 8 year old
ock L. d. f.
variation M.S.| F MS | F | MS | F M.S. | F

I Progenies 19| 11,136 13.23%** | 63,600 | 5.01*** | 13,273 | 5.65%** | 81,751 | 7.04%*=*
Error 380 | 3,447 12,683 2,348 11,620

11 Progenies 19| 8,818 2.18* 50,840 | 1.92% 7,685 |2,2]%%* 37,720 | 2.47%*
Error 380 | 4,039 26,369 3,478 15,548

v Progenies 19| 13,719} 4.07*** | 126,543 | 6.20%** | 10,773 | 4.66%** | 56,211 | 5.74%**
Error 380 | 3,374 20,404 2,311 9,786

I Progenies 19117576 | 2.18% 124,701 | 2.14* 17,072 12.33* 91,615 | 3.73%*x

I Blocks 2| 45,944 | 5.70*%* | 306,102 | 5.26** | 67,331 |9.19%*%*| 402,710 | 16.36***

v PxB 381 8,049 2.22%%* | 58,142 |2.92%** | 7330 {2.70%*%* | 24610 | 2.00%*
Remainder | 1,140 | 3,620 19,818 2,712 12,318

D2 H; D—Diameter at above ground H—Tree height

*** Significant at 0.001 level
** Significant at 0.01 level
* Significant at 0.05 level

DHEZ W TREAICRIND LD THD, KBTI IXOD4, 5EL£1C5 BAE, 20
M T _T 1 BARBUETHEBEEBADONG, SKECHICULEBSICE, 28 7TEE
4,5, T4EHETS5 % K%, 84AET0.1%

3 THEMARDL,
KETHBENED L NI,

ST >TRELE DD,

BMEERICOWTRESIKFEINS & b Table 5.  Analysis of variance for crown
diameter at 8-year-old of pro-

bthb, X<k III BT 5%KkH#, 1, genics.
IVIRT0.1% AETHEENZD b h 1 Block Source of d. £ 8 year old
(BRZEZHRIC LB, 5 BKRETH variation I MST|F
FEEHADLNB), I Progenics 19 4,215 19.83%%*

. . - Error 380 429

ULD &5 s BREICOOTRINCS B 111 | Progenics 19 | 1,319 |2.18%
A L7 BEORRKENSL, 3REC Error 380 604 .
BT U TH T U T 856 OF BB K v ]};”’ge“ics 3é3 2522} 5.58%*x

R F.rror .

(153, CARERHITONT, KEOK || Progenies 19 | 4,050 |1.09%
EXDRRWEMRA—EEF, | KTRRKE [y | Blocks 2 | 6,819 |3.36%*
X g g e . : PxB 38 | 2,028 |4.07%**

mﬁﬁ@"‘”ﬁ ° 7_“%’“@ HIRTHZS V' | Remainder | 1,140 | 498
BHRVENI LS, Ritk - THED *** Significant at 0.001 level
MREE DS BT & zc'}%@*fé LELZ LN ** Significant at 0,01 level
Bo AL LS &l [.9 %fﬂﬁ?% L * Significant at 0.05 level
b D T % 5 o
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Table 6. Correlation coeflicients between characters of mother trees and progenies.

T Mother trees

Characters
Progenies e
characters Agg T~ Dau? H b*H cD.¥
4 —.029 —.321 —.079 —.019
DoLD 5 —.078 —.353 —.122 —.052
7 .133 —.217 .096 .075
8 .186 —.158 144 154
4 .070 —.349 .002 129
H 5 .083 —.362 .045 123
7 340 —.105 .307 340
8 .376 —.097 310 .301
4 —.079 .002 —.096
D2H 5 —.122 .045 —.057
7 .096 .307 .025
8 144 310 .099 —.040
C.D.®» | 8 | —.020 —.263 —.053 —.022

1) Diameter above ground 2) Diameter of breast height 3) Crown diameter

INLDERBZEENRSLDBRINICUBENIL 22 -1 BB LT3 DTH 200 T
H-T, BB ELUTHEENICEVIOHR->TENE, B-oTcHROMAREESS S LI EL
b,
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ZLbTrOMHEBRRENLY THE, COLS BHEREBEICONTY, DPHit2 W T3
RRICEDON D,

EE, #5, DPHicowT, shEhOFEEMOHMBEREFE T2 L, HEH r=0,844,
B4 r=0,760, D2 H %5 r=0.896 &0, DPH BRI A&, MBESRINIL, O LR
Hardss -+ 3BT TR, TUAYBTFCITLATOIEES, BEOEENHEHR LD IHE
LB ERTACLEBRT 3L IKELLNS, .

EEHAMEL RBERAE L FARICRNC ESFED LN, MEHEEFEAHEE & B EHEE & OBR%
B, BEICL s T—FBLBERREVERNTNE, FFRTED ST LRERF T, HE%
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Table 7. Phenotypic, genotypic correlation coefficients between every characters at each year old.

Charact. ) 3)
\\\ DU HE D*H C.D.
=e) I
Q 89
B il 4 | 51 7| 8| 4| 5| 718|457 8]s
5 lz)EE | -
Q o
p4)
4 {C‘” sk ook *kok Kok ok dokk Fokok koK *okok Kook *okok Hokok
, 5 {(1; ggg *okok sokk Hokok Kokk *okok sokok Kokk dokk *okok *okk Fokok
D! :
7 { g ggg lggé sokok *kk Kok Kk okok *okk Kokk ok *okk *kck
8 { GP g%g g;g 8{7;{73 KoKk *okok *okok kKK *okk *okok *kkk *okok Hakok
4 { (I;) gg? gig ggz gig sokk Aok *Kokok *okok Kok *k Kk ok
o 5 { g ;gg ;?g 5734513 ;g? 3;673 dokk | ok | okekk | kkk | kokk | dokk | dokok
P 7270 795|908 .925] .593 .760
7 {G 906 .976| 1.028 1.017] .481] .784 il I e
g I P 649 710, .848/ .889] .596/ .721f .973 N
{ G 598 673 .694] .818 459 .647| .912 Bl i
4 P 952| .873) .809{ .806| .812] .859 .732| .693 et | wx
{ G .954| .836] 945 .880; .818 .884 .888 .706 Sl ol B
5 {P 921 957, .875| .867 .730, .889 .809 .751| .924 e
prH | © LG | 1.017] 1069 L151) 1.090 .758 .95/ 1.166/ .897 .949 ek Rk
2 P 862 .936| .934] .918| .584] .791] .905] .840f .835 .910
{G 922 1.019] 1.022| .974 .499 .801| 1.000| .835% .865 1.038 ok ok
g P 8420 892 .937| .934 666/ .822 .951] .924] .854 .895 .958
{G .901] .972 1.022| 1.002| .624 .872) 1.023] .957} .903| 1.088/ .987 R
cDY | 8 {P 864 912] 899 910/ .536] .707] .865| .824 .823 .80, .034 .932\
o G | 1.043| 1.097| 1.049 1.059] .463| .785 1.109| .878] .976| 1.211| 1.119| 1.082

Note 1) Diameter above ground 2) Tree height 3) Crown diameter
4) Phenotypic correlation 5) Genotypic correlation
*xx Significant at 0.001 level
*% Significant at 0.01 level
* Significant at 0.05 level
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Résumé

Selected twenty mother trees to investigate from plantation of the Tsushima-matsu
(Pinus densiflora Sieb. et Zucc.) in 1957. The progenies were planted at Seibu pasture
near the Maizuru City, Kyoto prefecture on March 1961.

Established the test plantation in a completed block which designed 1.4 square meters
plot and four replications for 36 trees.

Took an accurate measurement on diameter above ground (D), tree height (H) and
D2H from 1961 fall to 1965, and crown diameter in 1965 as following.
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1. Found the differences among progeneis of each characters at each year old.

2. In a narrow sence, estimated heritability on the basis of varriance components.
Heritability value ranged from 16 to 25 percent at diameter above ground, from 18 to
27 percent at tree height, from 19 to 42 percent at D2H and from 22 percent at crown
diameter.

3. Could not find the parent-offspring correlation on all measured characters.

4. Found the significance on phenotypic correlation in every characters and genetic
correlation coeficient were heigh.



