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Studies on the Genetics and Breeding of local variety Tsushima-
matsu in Japanese red pine (Pinus densiflora Sieb. et Zucc.)
1. The difference between character of seed and

germination on each mother trees

Katsuyoshi YOSHIKAWA and Yukio OKADA*
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Fig. 1. Stands profile of the Tsushima-matsu (P. densiflora)
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Table 1. Investigation on mother trees of Tsushima-matsu (P. densiflora)

s | WORP | g g | BT | Jei B 3 Branch mumber | Drameter of branch | ol | SR | BIEE |HOBE
nl\lIgt'th glgéhg e Clear Ofla{;z;ii ﬁg%%% ¥ Lzl?g%st E o o3 Lzrjé%.st i Angle of | Needle F)rown Spiral.ity of
trees Narmie length height |branch|lower [spreading | Upper| Total | lower [spreading | Upper| branch |leaf length| diameter | lenticol

stage branch branch
1 1 25.0m 16.4m 26cm 20 6 3R 62 71AK| 4.2cm|  5.0cm | 2.9cm 79.0° 17.5cm 4.5m it
2 2 24.8 16.8 32 20 <l42) 4 (615) 84 3.3 5.6 29 73.6 9.5 3.3 x
3 8 24.6 18.7 29 17 (141) 4 (518) 65 4.0 4.5 3.0 80.7 14.7 5.0
4 14 25.2 16.3 34 24 (135) 4 (615)) 82 5.7 5.0 42 83.6 7.8 7.1
5 21 23.7 149 28 21 (172> 3 %16.3) 56 4.3 5.0 2.7 63.3 11.6 5.1
6 22 239 184 28 15 (1%4) 3 (3122) 49 24 4.5 1.8 82.1 11.8 44
7 24 25.7 16.4 40 21 (151) 4 (59:E 66 4.3 6.0 5.3 65.8 14.3 8.6
8 27 24.0 17.2 30 17 (58) 3 (51i:)> 62 29 5.6 35 725 10.7 4.8 it
9 28 247 154 32 22 (llil) 5 (6132) 82 4.0 6.0 4.3 76.4 8.8 7.1 it
10 30 26.1 16.4 34 22 (1(:)2) 4 (5155) 71 4.1 5.3 39 72.0 12.2 5.8
11 34 23.6 15.6 33 21 <152) 4 Ellg) 62 4.1 5.1 3.5 77.1 16.5 7.6
12 36 23.0 16.6 24 13 gl%) 3 (31&1) 46 3.0 3.5 24 78.6 15.8 3.3
13 37 23.2 N1 26 16 (?7) 4 (4?2) 53 34 4.0 3.3 779 16.2 4.1
14 51 245 159 35 23 (135) 3 %ﬁ? 66 4.1 5.3 32 75.7 11.0 6.6
15 62 25.7 17.5 36 20 (180) 5 %léi) 83 4.3 5.6 4.5 771 8.2 5.1
16 67 23.0 17.0 26 16 (131) 3 (313) 53 4.0 4.8 3.6 74.3 10.5 27
17 70 25.7 16.1 38 21 (160) 4 (6?7) 81 44 4.5 4.6 73.6 14.4 5.7
18 76 235 17.0 28 17 (1453 4 (41{3) 60 3.5 4.3 3.7 68.6 20.0 6.0
19 K1 26.2 175 30 19 (49) 4 (515? 69 3.9 4.6 4.0 81.7 14.5 5.1
20 ¥ 2 26.4 184 33 20 (142 4 (5160 68 4.6 55 3.8 71.7 14.3 54
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Table 2. Character of seeds by each mother tree

7 g £ B 2 ¥

E s BIEH Long diameter Short diameter Thickness Dry weight FIER
Noof | seed | suos | BRI o | poo | B0 Cochions| o | BRI |Couticim: | oo | UM% |doafiont Germi

trocs number | Mean doviation of variabil Mean deviation of variabi Mean deviation of variabi Mean deviation of variabi-| nation
lity lity lit lity percent

H mm| % mm % mm| % mg % %
1 200 4.99 0.263 5.27 270 0.174 6.44 1.77 0.101 571 9.84 1.248 12.68 90.0
2 200 4.99 0.224 4.49 244 0.135 5.53 1.77 0.119 6.72 9.24 1.305 14.12 87.6
3 200 5.21 0.345 6.62 2.74 0.190 6.93 193 0.133 6.89 10.54 1.672 15.86 944
4 2C0 494 0.256 5.27 261 0.170 6.51 1.76 0.086 4.87 9.04 1.424 15.70 91.0
5 200 4.88 0.370 7.58 2.69 0.212 7.838 1.91 0.113 5.91 10.83 1.132 10.45 88.6
6 200 4.33 0.380 878 2.32 0.252 10.86 1.67 0.126 7.54 6.63 0.790 11.91 85.7
7 200 4.80 0.302 6.29 2.63 0.145 5.51 1.70 0.079 4.65 8.55 0.955 11.17 91.1
8 107 489 0.345 7.06 2.66 0.161 6.05 1.78 0.114 6.40 9.62 1.140 11.85 92.0
9 200 472 0.249 5.28 2.49 0.142 5.70 1.73 0.130 7.51 7.81 1.070 13.69 90.0
10 200 5.00 0.269 5.38 2.63 0.143 544 1.79 0.084 4.66 9.64 1.060 10.99 93.3
11 200 495 0.303 6.13 2.66 0.142 5.34 1.72 0.118 6.86 8.59 1.030 11.98 822
12 200 512 0.271 5.29 2.79 0.132 473 1.87 0.109 5.83 10.72 1.139 10.63 87.1
13 200 4.38 0.220 5.02 2.57 0.145 5.64 1.82 0.111 6.07 8.10 0.990 12.22 88.6
14 702
15 200 499 0.356 7.13 2.42 0.145 6.02 1.64 0.133 8.11 8.10 1.127 13.91 917
16 200 4.87 0.391 8.03 241 0.216 8.96 1.71 0.115 6.73 8.22 1.391 16.92 839
17 170 4.72 0.225 4.77 2.52 0.194 7.70 1.64 0.110 6.71 8.26 1.023 12.38 88.0
18 89.3
19 200 529 0.240 4.54 2.48 0.156 6.29 1.70 0.097 571 892 1.024 11.48 90.9
20 200 4.64 0.307 6.62 2.35 0.172 7.32 1.58 0.104 6.58 6.86 1.224 17.84 90.9
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Fig. 3. Distribution curve of seed long diameter on each mother tree
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f0- )_r" 1 12 16 11 15
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30 8 3 17 17 18 16
201 4 10 10 10 11
107 5 8 15 17 18
6 1 1 4 1
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Fig. 5. Distribution curve of seed short diameter on each mother tree
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Table 4. Analysis of variance of seed characters of mother tree

J ] £ ) ) %
Character Long diameter Short diameter
B & [N F} 8 [ i B A
%ourcgg éT " 1{7‘& Between ithin éTota]ﬁg Between Within
ota mother trees jmother trees mother trees |mother trees
B @B K
Degree of 3476 17 3459 3476 17 3459
freedam
]
Sum of squares 595.983 212.109 313.874 807.120 701.824 105.396
N v g 21.211 0.0907 41.284 0.0304
ean squares
72 S
Variance ratio 233.859++ 1354.906**
Character Thickness Dry weight
g ®W | & | BEBE | TENA LR
Source Total Between Within Total Between Within
77___‘1‘ ° : mother trees |mother trees ota mother trees |mother trees
nom ‘
Degree of 3476 17 3459 3476 17 3459
freedam
¥ M 67.216 24.562 42,654 5332.681 4858.170 474.411
Sum of squares
¥ F )
Mean squares 1.445 0.0123 285.775 0.1371
Z - S
Variance ratio 117.463++ 2082.908++

++ : Significant at 1% level
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Table 5. Significance of seed long diameter
beween mother trees
Each numeral in the table indicates
the mean.
* Significant at 5 percent level
“* Significant at 1 percent level
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Table 7. Significance of seed thickness
between mother trees
Each numeral in the tadle indicates
the mean.
* Significant at 5 percent level
“* Significant at 1 percent level

¥ 5%, ¥ 1 %KRETHEXEDOREDSNE 4D
B6 4 MFHERICEY 2 & MO AEESE
BV B & & O3 % 18
Table 6. Significance of seed short diameter
between mother trees
Each numeral in the table indicates
the mean.
* Significant at 5 percent level
""" “ Significant at 1 percent level
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T 1) 1z 33V 5 45 RIS 0 57
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Table 8. Significance of seed dry weight
between mother trees
Each numeral in the table indicates
the mean
“ Significant at 5 percent level
""" “% Significant at 1 percent level
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Table 9. Germination percentage of seeds from each mother tree

Bz i jiil] iG]
RS iR AL IAA~<5 140 5)53155~5ﬁ1c9)gerserved te;r}r%ZOEINSFJWEl 5E®BA~6A7H
No. of No. of Count. 26 April to 14 May 15 May to 19 May 20 May to 27 May 28 ‘May to 7 Juixke
mother trees Seed of germ. seeds N? o‘f%gerjﬁx;xi- Ge%rm%lafon N? O%Fge?;li- Gé%rm%ain N? O%Fgexir%i- Gfmﬁaﬁn N? o—fﬁzgex?;gqi- Ge%rmﬁaf)n
nating seeds percent. nating seeds percent. nating seeds percent. nating seeds percent.
A 251 23.9% 565 53.8% 121 11.5% 8 0.8%
1 1050
B 251 239 - 777 937 89.2 945 90.0
A 179 170 fers 415 299 285 6 06
2 i B 179 170 e 585 914 87.0 920 876
A 197 187 o 402 338 322 35 3.3
: . B 197 187 . 58.9 957 91.1 992 94.4
N 152 144 = 36.8 401 382 17 16
; . B 152 144 538 51.2 939 89.4 956 91.0
A 107 102 . 31.9 470 448 18 17
° ¢ s 107 0 i 421 912 869 930 88.6
A 93 89 287 36.9 419 39.9 0 0
’ : B 93 89 o 457 899 85.7 899 85.7
A 393 37.4 452 43.0 98 9.3 14 1.3
[ 7 N 393 37.4 845 80.4 943 89.8 957 91.1
A 327 311 o 39.3 216 207 10 1.0
¥ " B 327 311 740 704 956 91.0 966 92.0
A 139 132 495 471 306 29.1 6 0.6
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10

11

12

13

14

15

16

17

18

19

20

Vi

V4

Va4

V4

897

1050

Va4

V4

570

1050

Vi

>m>w>w>m>w>m>w>w>w>w>:

B

347

347
104
104
195
195
107
107
18
18
75
75
15
15
102
102
130
130
219
219
38

38

33.0

33.0
9.9
9.9

185

18.5

10.2

10.2
2.0
2.0

7.2

1.4
1.4
9.7
9.7
22.8
228
20.9
20.9
3.6

3.6

481

828
308
412
316
511
384
491

83
101
286
361
208
223
604
706
180
310
449
668
408

446

45.8

78.9
29.3
37.2
30.1
487
36.6
46.8

9.3

272
344
19.8
21.2
57.5
67.2
31.6
544
42.8
63.6
389

42.5

137
965
444
856
394
906
433
924
504
605
581
942
641
864
218
924
190
500
274
942
503

949

13.0

91.9
423
81.5
37.5
86.2
41.2
88.0
55.2
674
55.3
89.7
61.1
82.3
20.8
88.0
33.3
87.7
26.1
89.7
479

90.4

15

980

864
10

915

930
25

630
963

17
881
924
509

12

954

954

1.4

93.3
0.8
82.2
1.0
87.1
0.6
88.6
2.8
70.2
2.0
1.7
1.6

83.9

88.0
1:6
89.3
il
90.9
0.5

90.9

A J[H: In each term

B %% : Cumulative
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Germination percent.
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(May 14) (May 19) (May 27) (June
FEIEES A LI A E B IS dsb) 2 FHEIIER F O Fa3FE
Days after sowing Fig. 11. Germination percent of seed from each mother trees

TWB, £HER IS 2RFEROIAM L TT &, HOKOX 51Tk 5,
HI0KE 25 &, KEHBIORERMIC X 2 RFROMELA X CEBT 2 = L5 505, 7 OB
FIFREY S BERERO AR F L, ]
DEITHARIERIC L > TREIOBFELEY SHOPIT X > TRO 22, DO O )51
L7k 91z, 1) Nested design 12 L 0 ¥ L7284, @ FELMEIC X 0 L -Bak i f
SAEI & b BlfiR MR L 3 U1 & » CEHE L 7 @) EHEAEY S HICHED BT
DILFT o d DThH Y, N OMFRFIZEDO LBV Th b, 3L Ot T1 %8
THEEDBRD bR, MERICERL CARIESRh ok, 7, REMMEHZE, F¥20
L24RHO 5 BI9AIC BTN S - L 3 kX<, 19AHD 5 AL4ANRE/ITH -7, 5A2
(B2HH) 6 A7H 3HE) T, 67 7HIII, ;
DVTHABBHEEM OB S AL 2L & a%mﬁmb%mﬁir@#%akctoﬁ%bfﬁ
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Days after sowing Fig. 12. Cumulative germination percent of seed from each mother tree
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A3 TUB KT 35\ CHIAIE Lok B & BHELA 2 #1230 B TWEL $ b b RE, M ES kL
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Table 10. Ronking of mother trees based upon germination percentage of seed

¥* F R fi H ¥ | F £
A Germination percent. in each interval Cumulative germnation percent
No. of Apr.26 ~May 14 {May 15 ~May 19|May 20 ~May 27| May 28 ~Jun. 7 May 14 May 19 May 27 Jun. 7
mother | FEFE SR RFE HHE RER TR TR S
Germina- | If fZ | Germi-| Il f7 | Germi-| JJf { | Germi-| If % | Germi-| | {7 | Germi-| Jlf f{z | Germi-| J|§ {7 | Germi-| lf {r
trees tion Rank | nation | Rank | nation | Rank | nation | Rank | nation | Rank | nation | Rank | nation | Rank | nation | Rank
percent. percent. percent. percent. percent. percent. percent. percent.
1 23.9% 17 53.8% 19 11.5% 0.8% 7 23.9% 17 77.9% 18 89.2% 11 90.0 11
2 17.0 12 41.5 14 285 0.6 4 17.0 12 58.5 12 87.0 7 87.6 6
3 18.7 14 40.2 13 32.2 3.3 20 187 14 589 13 91.1 19 94.4 20
4 144 11 36.8 38.2 12 1.6 15 14.4 11 51.2 10 89.4 12 91.0 15
5 10.2 31.9 44.8 16 17 17 10.2 421 5 86.9 88.6
6 8.9 36.9 10 39.9 13 0 2 8.9 45.7 7 85.7 85.7
7 374 20 43.0 16 9.3 1.3 12 374 20 80.4 20 89.8 16 91.1 16
8 31.1 18 39.3 12 20.7 1.0 31.1 18 704 17 91.0 18 92.0 18
9 13.2 10 47.1 18 29.1 0.6 13.2 10 60.4 14 89.5 13 90.0 12
10 33.0 19 45.8 17 13.0 1.4 13 330 19 789 19 91.9 20 93.3 19
11 99 7 29.3 4 42.3 15 0.8 8 9.9 7 37.2 4 81.5 822
12 185 13 30.1 5 375 11 1.0 10 185 13 48.7 9 86.2 87.1 5
13 10.2 9 36.6 8 41.2 14 0.6 6 10.2 9 46.8 8 88.0 9 88.6 9
14 2.0 2 9.3 1 56.2 19 2.8 19 2.0 2 11.3 1 67.4 1 70.2 1
15 7.2 4 272 3 55.3 18 2.0 18 71 4 34.4 3 89.7 14 91.7 17
16 14 1 19.8 2 61.1 20 1.6 16 14 1 21.2 2 82.3 3 839
17 97 6 57.5 20 20.8 5 0 1 9.7 6 67.2 16 88.0 10 88.0
18 22.8 16 31.6 6 33.3 10 1.6 14 22.8 16 544 11 877 8 89.3 10
19 209 15 428 15 26.1 6 1.1 11 20.9 15 636 15 89.7 15 90.9 13
20 36 l 3 389 11 479 1;7 0.5 3 36 3 425 6 90.4 17 90.9 14

¥6



Table 11.

T —— ’ 3 I ETF ORFERO TS VT —
Analysis of variance of germination percenage on each mother tree seed at the days observed

Nested design |2 1 b /7L 78547 LI L ) HTL e AR L b BB RIESKIC R L 5 8
Indicates by analysis of nested des?gn Indicates by analysis of randomized'jblock design Indicates the case of some randomized but
transformed to arc-sin
L E S e S BHE | SME BHEE | g || e
?;aur?z Degreex of| Sum o Mean |Variance é%urlcaz Deégfr €€ | Sum of qzl\iizlﬁ Variance %)uriczi Deogree Sum of | Mean | Variance
freedom squares squars ratio freedom | Sduares squares ratio free dom squares | squares ratio
éronﬁii . 59 9548.284 l 161.835 %,tﬁs 5 9548.2840; 161.8353 %«Otﬁ | 59 6772. 0770 1147810
198 % % " 5833824 | 307,043 | 3.3064++ Block 2 1425610 71.2805 Blok 2 } 742976 37.1488
. gjavy)s Line | ' At 19 58338240 3070434 32665% % 19 44005454 2320813 38541+
A ‘ = = | |
je; Errff 40 | 3714460 92862 ® B 38 } 35718990 93.9973 BB 38 ;2288.2340 60.2167
| i rror rror
) 1 \ [ \
% %‘Otﬁi - 24959,9418? 423.0498 %,tal 59 24959.9418 423.0498 | %tff 59 9945 1907 168, 5117
g M 2 g | l 1 Blosk | 2 | 4314763 215.7382 Bloek | 2| 1570229 785115
% lod q A 19 19350.49511044.7629 8.1791%+ £ ¥ o
B %119/%5 Recaasl z | ; Linet 19 19850.49511044.7629 84868+ § i 19 7933.1702 417.5352 8.5671+*
# %rr O?f: 40 | 5109.4467 127.7361 ‘ WE % 38 4677.9704 123.10451 ‘ %” £ 38 18519976 48.7368
~ | ITOr | | | Iror | | |
7 % e
% %Otﬁ‘ 59 2378.6298  40.3157 Totﬁ( 59 | 2378.6298 40.3157 Totﬁ 59 | 4857613 25.1824
Ty "oy
A | 328 % % " tear 1568 866014 705 Blodk | 2 1387123 68.3562 Bl | 2 | 1136714 568357
e ?é#a%s Line ' ' ' Rl | 19 | 16471365 866914 553867 . | 19 | 9504809 50.0258 4509+
U ‘ ;D =1 =13
~& %ﬂff— 40 731.4933| 18.2873 Tt 7= 38 594.7810/ 15.6521 oA | 38 | 421.6000] 11.0947
O Error Error
Fo
S:‘ %‘otflk 59 2305.7224]  39.0800 é%otflt 59 2305.7224]  39.0800 %Otflk 59  |1594.9547] 27.0331
g5 43H Blodk | 2 118.8953 59.4477 Blosk | 2 | 1165269 582635
0 * 19 | 15499847 8L5755 43174 2% g
=8 4(37 /d\E/il}Ss ine : i 19 | 1549.9347 815755 4.8672+F 7. T 19 1015.8273 554646 4.3918+*
e, HoOE =0 =7
5 ¢ 40 755.7877| 18.9847 B % 38 636.8931| 16.7603 AOZE | 38 | 4626005 12.1737
& Error Error Error
F F F
1.84(5%) 1.85(5%) 1.85(5%)
2.37(1%) 2.40(1%) 2.40(1%)

+ : Significant at 1% level
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Table 12. Significance between mother trees in
germination percent, on 14th May

#9012 345678091011 12 13 14 15 16 17 18 19 20
1IN23.90

2 7.05

$3 18.76

o4 4.48

55 kﬁo.’]e
6 8.86
Eq 37.43

28| 31.14
Z9 13..24

10 33.05

11 9.4 |

12 18.57

13 10.19

14 PCHICE 2.0

15 1 7. 14

16 * x| % 0.86

17 \ < 9.71

18 22.8
19 20. 86
20| *! N.ez

Bl vk B & & O R RS
¥ + Nested design [z X W WL 72855 %

THEXORDLND D
* GBI XL 0O LG5 % ThHEX:

DRDLLNDE LD

x FLEIC X b BiflE Arcsin /3R 1T
BB EREEORDLNE O

Each numeral in the table indicates the mean.

Note + Indicates that significant level is 5 %
by analysis of nested design

* Indicates that significant level is 5 %
by analysis of randomized block design

x Indicates the case of same randomized
but transformed to arc-sin

4% 5 J2TH O FEHRIT F\T % 75 RHEH]

-t
DHBEE

Table 14. Significance between mother trees in
germination percent, on 27th May

1234567809 10 11 12 13 14 15 16 17 18 19 20
1N\ 23] } I

2 87.07

83 91..17

C4 89.

25

g6

7 ‘

38

Z9 |

10 .93}

1| | 81.50‘

12 N L NBs,20

13 : 88. 00

[ e  w  wax [w 4]\ 6. 46

15 1T +1IN.89,70

16 B ] * 82.27

17, *1 . 88.33

w T T i 87.173
NN B * 39.73
20J~‘ *% "I\.90. 40

b+ ok x FI12REM
Note : See table 12

134 5 H19H O RHERIT BV % K RHRY
DA

Table 13. Significance between mother trees i

germination percent, on 19th May

%123 45678 0910111213141516171819
IN77-73]

g2 58.57

23 58. 97

o4 45.70

2 5% 42.10

26 45.70

<7 | #] %N 82.93 3
$8 71.03 .

Zg 60. 37 2
10 * 78.87 3
11{%5, X £\ 39. 27 p 5
12 * 48. 67 2
13 * 46.77 | e
S M E BN M E MM I e MUY (S
15% o % a3z | |
16] % [*1[* ] (LM EHES 21,23 | |
17 * | #iN\67.23|
18 ] 54, 4
19| X K
20[ L A | |

G BB
Note : See table 12
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DHEEE

Table 15, Significance between mother trees !

germination percent, on 7th June

{4

(l 2345678 910111213141516171819

No. of mother trees

AR R LD ©ONog s W N X

e o
W ® N > A

N}
S

LHJSI ‘

69. 93 ‘
76.46
72.62| |
N
67.71 f
\72.81

& e

e N

G orxx M2EER
Note : See table 12
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Table 16. Correlation coefficient in various characters on seed

e T E i o el | B | &, ot
Long diameter | Short diameter Thickness Dry weight

=
Long diameter
=
Short diameter *04751
= S iy
Thickness 0.3498 *%0,7645
£ < 40,6073 #%0,8515 40,8403

Dry weight

FITR 212 TETAVE L RF L OMBEGRE

Table 17. Correlation coefficient between germination and

character on seed
1D WHEEHEFER

Character and germination percent

B3 i E3
Germination percent
May 14 May 19 r May 27 I June 7
& 461 0.0338 0.1791 40,5999
Long diameter 0.4617 - e :
. =
Short diameter 0.5504 0.1047 —0.4000 0.4085
B & _ _ i
Thickness 0.2874 0.1069 0.1184 0.5238
# 0 0.4530 0.0167 ~0.2881 %0,5435
Dry weight
2) WAEIBREREXR
Character and cumulative germination percent
Cumulative germination percent
May 14 May 19 May 27 June 27
7%
Long diameter 0.3474 0.1907 0.1731 0.2992
& B
Short diameter 0.5289 0.3825 0.1282 0.2067
B 3
Thickness 0.2874 0.1153 0.0559 0.1730
= =
Dry weight 0.4530 0.2902 0.1506 0.26357

r=% 5% (0468), * x 1% (0.590) KETHEZORD LI D LD,

r values needed for significance
at
5 percent 0.468 *
1 percent 0.590 **
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Résumé

1. The objective of the series of this study is to obtain fundamental informations of Japanese
red-pine (Pinus densiflora Sieb. et Zucc.) breeding. In this paper, the date of seed characters
are reported.

2, In 1957 Autumn, twenty mother trees including two elite were selected from the popula-
tion of Tsushima-matsu (Pinus densiflora Sieb. et Zucc.) locating at Pref. Fukushima, Namie-
cho Futaba. Seeds were collected from each mother tree and twenty haef-sib families were
established. = The date were recorded for the seed characters, long diameter, short diameter,
thickness, and dry weight. Seeds were sowed on the nursery of Kyoto University, Experi-
mental Forest Station, in 1968 Spring.

3. The differences of the mean value of seed characters among mother trees, were statistically
significant.

4. Coefficient of variability of long diameter, short diameter, and thickness was nearly equal
to each other but that of dry weight was comparatively high.

5. The germintion percent was counted at four stages namely 19, 24, 32, 43 days after sowing.
The differences of the germination rate among half-sib families were significant, especially, at
the second stage by analysis of variance transforming arc-sine.

6. The type of germination percent was classified into two groups; (I) the peack of germina-
tion appers at the early stage and (II) at the latter stage.

7. The cumulative germination rate of group (I) counted at 7, June (No. of total germinating
seeds / No. of seeds tested) was higher than that of group (II).

8. Correlation coefficient between seed characters was relatively high except between diameter
and thickess.

9. The correlation between seed characters and germination percent was observed relatively

high value at the first counting stage.



