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Table 1. Growth habit, maturity, and seed
size of soybeans tested

No. Cultivar Growth Matu-  Seed
(line) habit  rity size

1 To-iku No. 180 D M EL
2 Yuzuru D L EL
3 Chusei-hikarikuro D M L
4 Himeyutaka D M L
5 Wase-midori D E M
6 Oyachi No. 2 D M M
7 Kitamusume D M M
8 Toyosuzu D M L
9 Okuhara No. 1 D E M
10 Rankoshi No. 1 D M M
11 Kitamishiro D M M
12 Hon-iku No. 65 D L M
13 Oshimashirome 1 L M
14 Tokachinagaha D M S
15 Ohoshu I M M
16 To-iku No. 114 S1 M M
17 Isuzu D M S
18 Koganejiro S1 L S
19 Nagahajiro D L S
20 Shika No. 4 1 M M
21 Gokuwase-Chisima D EE S
22 Wase-kogane S1I M S
23 Hokkaihadaka D M S
24 Ishikarishiro No. 1 D M S
25 Comet I M S
26 Harosoy I M S
27 Suzuhime D M S
28 Tenpokushirome I E S
29 Wase-kurosengoku D EL ES
30 Chashoryu D EL ES

Cited mainly from ‘Grain legumes in Hok-
kaido®).

Growth habit: D=determinate; I=indetermi-
nate; SI=semi-indeterminate.

Maturity: EE=extremely early; E=early; M=
medium ; L=late; EL=extremely late.

Seed size: ES=extremely small; S=small;
M=medium; L=large; EL=extremely large.
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Table 2. Plant height, maturity, and seed
size of azuki beans tested

No. Cultivar Plant Matu- Seed
(line) height rity size

1 To-iku No. 106 T M EL
2 ‘Wase-dainagon T L L
3 Iwate-dainagon T L L
4 Akatsuki-dainagon M M L
5 Wase-tairyu No. 1 M M L
6 Kogane-dainagon T’ M L
7 Akane-dainagon M M L
3 Kotobuki-shozu M M M
9 Sakae-shozu T M S
10 Takara-shozu M M S
11 Hikari-shozu M M S
12 Hayate-shozu M E S
13 Chagara-wase S E S
14 Hokkai-shiro-shozu M M S
15 Maruba No. 1 T L S
16 Kensaki M L S
17 Turu-shozu T M S
18 Buchi-shoryukei No.1 M E ES

Cited mainly from ‘Grain legumes in Hok-
kaido’),

Plant height: T=tall; T’=tall (viny); M=
medium ; S=short.

Maturity : E=early; M =medium; L=]late.
Seed size: ES=extremely small; S=small;
M=medium; L=large; EL=extremely large.
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Table 3. Plant type, maturity, and seed size

of kidney beans tested

Maturity : E=early; M=medium ; L=late.
Seed size: S=small; M=medium; L=large.

No. Cultivar lzii;t hf?tt;' S;:S
"1 Hokkai-kintoki D M L
2 Showa-kintoki D M M
3 Fukujiro-kintoki D E L
4  Manshu-saitou \Y L L
5 Fukuryu-chunaga SV M M
6 Kairyo-toramame A\ L L
7  Taisho-kintoki D E M
8 Tsunetomi-nagauzura D E M
9 Kairyo-wase-ofuku A% L M
10 Tokachi-shirokintoki SV M M
11  Taisho-shirokintoki D E M
12 Kintoki D E M
13 Benishibori D M M
14  Tenashi-chunagauzura D M M
15 Maekawa-kintoki D E M
16 Gin-tebo SV M S
17  Muroran-ingen D E S
18 Taisho-otebo SV M S
19 Hime-tebo B M S
20 Biruma SV M S
21  Rico 23 SV E S
22 Sanilac pea bean B E S
Cited mainly from ‘Grain legumes in Hok-
kaido’®),
Plant type: V=viny; SV=short viny; B=bush;
D=dwarf.
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Illustration of seed length, width,
and thickness dimensions.
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Table 4. Ranges of length, width, thickness, and weight of seeds between
and within cultivars in soybean, azuki bean, and kidney bean
Minimum Maximum
Mean Range* Mean Range*
Soybean Length, mm 5.82 4.61-6.26 (29) 10.39 9.24-11.24 (1)
Width, mm 5.83 5.27-6.28 (30) 9.51 8.53-10.03 (1)
Thickness, mm 4.41 3.82-4.98 (30) 7.71 6.81- 8.86 (1)
Weight, mg 108 74-144 (30) 475 343-563 (1)
Azuki Length, mm 5.84 4.96-6.81 (18) 9.07 6.63-10.56 (1)
bean Width, mm 4.44 3.71-4.93 (18) 6.28 5.52- 6.82 (2)
Thickness, mm 4.11 3.61-5.02 (18) 6.04 4.80- 6.81 (3)
Weight, mg 83 54-124 (18) 244 128-321 (1)
Kidney Length, mm 7.49 6.50-8.55 (22) 19.19 16.70-23.00 (4)
bean Width, mm 5.97 5.12-6.67 (22) 10.75 9.59-12.78 (4)
Thickness, mm 4.02 2.96-4.79 (21) 7.85 6.57- 9.07 (6)
Weight, mg 168 104-233 (22) 726 458-943 (1)

Numbers in parenthesis show cultivars in Tables 1 to 3. *

within cultivars.
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Fig. 4. Some cases of the relation between seed
weight and seed width in soybean, azuki
bean, and kidney bean cultivars.
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Fig. 6. A view of “Seed picker”.

Table 5. Seed picker specifications

Vacuum pressure max. 40cm Hg

Turntable size 21.5¢m in diameter
2mm in diameter

12.5 to 15.0 rpm

Orifice size
Turntable rotation
approx. 1.3 4

50 x40 x40 cm (LWH)

Hopper volume

Overall apparatus size
(excluding pump)
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Fig. 7. Sampling situation for the experiment of
seed size variation on the base of indi-
vidual plant. One hundred plants in total
were taken from consecutive ten plats of
each section (1 to 10).
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Fig. 8.

Some cases of seed size distribution in the individual plant for two soybean
cultibars, Tokachinagaha (A) and Ohoshu (B).

Curved lines represent the

normal distribution estimated by sample mean and standard deviation. For
plants a-d the observed values fitted to the normal distribution and plants
e-h did not fit to that in the chi-square tests.
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Table 6. Characteristics of seed size distribution on the base of individual
plant in each 100 plants of 4 soybean cultivars
Cultivar Normarity No. of Coeflicient of Mean seed No. of
vy (72 test) plant skewness size, mg seed
Tokachi- P>0.05 64 0.33~-1.32 147~278 69~ 260
nagaha . . . .
P<0.05 36 —0.12~~-2.19 179~266 69~258
Toyosuzu P>0.05 74 0.14~—1.86 225~ 350 25~170
P<0.05 26 —0.08~—2.32 229~298 36~132
Harosoy P>0.05 60 0.23~—-0.86 165~226 93~365
P<0.05 40 0.19~-1.14 160~233 105~263
Ohoshu P>0.05 38 0.09~—2.26 182~289 61~282
P<0.05 62 —0.32~—-2.66 196 ~282 64 ~259
WTIEB S ORERZTR S & &b, FELOBRELFHAN 1 15y
. . . . . Tokachinagaha + Toyosuzu
foo WEHERE (CHRE) B L COERROMREEL 1T !
|
Teotee Tl KLk VMR 25 L7 150 4B w0l A
. . st g |
L, BRI =1+33log N, N Z2EH, X 0) 9 it ! \
L TSHEAR L T b & T TR R 0.02g & L CTRE g
() R CHMEEHCR F L, BSOS TR O 21 }
((s"‘j:i_g L'f’\:o h: 4 fif&%ﬁ [ @1&\';\:; S { %
g1 = maf(may my) g 03 04 °© 01 02 03 04 05
L mg = X (X—XF/N, my=3(X=XPN E”VWMY T
LRk, BohichiRy Table 6 wiklic, # ’
BEEBEIC X5 &, 100 fEfkr A7 SR C 26 Bk (b ‘ﬂ N
2AR), H\V T 62 BfE (FER) e kT, IEH (218,240 !
AR TILE BV & 2T hic 6% KH), o f ot
BB X O OFHME CEERLK) A OIEH % o | '\
A L BRI ol BARB G D FEHRT LD - ;
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w, ERSMTRCHESh s, BEALDY
HFRCEAL, Tihbb/RRIOMMNIED - i &
otte EFl, ThHDELPREDERIEROMILE
BRBATVWSZ EDFEIDB R,
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R CHRIRRNME “— B ER O ME R LB
B” LB rlve. L Lkdis, BENRSEES L
& xRS ANL, BERDJIRIER I EN CIEH S
LWL B dDEFLbhs, Fig 93, (A5
WA L 72 100 % X CA e Ui & & DRRS AR
RT, ShE@EENSMOB (Fig. 8) LiEiTs L,
ERWLIE D e L, HESh R R
Wz bbb, UL, EEBI MO MNE S R
D, BTSN NORR e L KSR, B
LR RADELE S ONME R LI, KRIT, BEEREK
ORKRERD 5 b, {HEMAR X5HENEDORED

Seed size, g

Fig. 9. Seed size distribution of a large sample
(100 plants) in soybeans. Curved lines
represent the normal distribution esti-
mated by sample mean and standard
deviation.
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Table 7.

Intra- and inter-plant variation for
seed size in soybeans

Variance (X 10—4) Mean
Cultivar intra- inter- 1 seed
plant plant tota size, &
Tokachi- 9.83 5.13 14.96 0.220
nagaha (65.7) (34.3) (100)

Toyosuzu 10.41 4.61 15.02 0.277
(69.3) (30.7) (100)

Harosoy 8.91 2.48 11.39 0.190
(78.2)  (21.8)  (100)
Ohoshu 9.27 4.11 13.38 0.256

69.3)  (30.7) (100)

Data were calculated for 100 plants (10,315~
18,240 seeds) in each cultivar. Numbers in pren-
thesis are percentage to total.

Fh#FEbL, 0, 0, NiiZThth i % B O@EEO51%,
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Fig. 10. Seed size distribution for the cultivars
with different mean seed size in soybean,
azuki bean, and kidney bean. Curved
lines represent the normal distribution
estimated by sample mean and standard
deviation. All seeds of 20 plants were
weighed in each cultivar.
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KK DOFEHE E BRI ERS A TH LU, o 5
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THEBUE S TRERCR AR U TH SN, LR
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SAMREESEEO Th L Ve k& s b (Fig
1), LREHEE#E T ERT V-, 2T, kD
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b, Wy 7Y v S EEERE L., Thbo
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Fig. 11. Frequency distribution of mean seed
size and seed size C.V. on the base of
individual plant in soybeans. Arrows
show means. Asterisked arrows show

overall means of 100 plants.

Table 8. Effect of sampe size (plant base) on estimation of mean
and coefficient of variation for seed size in soybeans
Tokachinagaha Toyosuzu Harosoy QOhoshu
g&n?sf MSS SSVD MSS SSV ) MSS SSV MSS SSV

z CvVv2 z CV. z CV. z CV. z CV. =z cV. z CV. zx CV.
1 213 12.5 14.8 22.8 289 5.9 11.1 14.2 184 10.2 15.6 9.9 258 7.8 12.0 41.4
2 219 10.2 16.5 28.0 283 4.9 12.0 9.1 184 5.5 17.3 11.7 254 5.9 13.0 23.2
213 5.4 16.1 18.1 277 3.7 13,1 18.5 189 3.5 17.6 9.8 256 2.6 15.0 19.2
10 220 3.8 16.8 10.5 276 2.6 13.6 10.4 189 4.3 17.4 4.8 258 2.8 13.9 11.8
20 221 1.7 17.9 5.9 275 1.7 14.4 6.9 190 1.7 17.4 2.6 256 1.5 13.9 10.9

100 219 17.6 277 13.8 189 17.8 256 14.3

1) MSS=Mean seed size (mg), SSV=Seed size variation (C.V. %).
2) Values for 10 samples when a given number of plants was taken at random from 100 plants,



W SEORKESCE TS EDENPR 307

WiRw Table 8 R U, S PRADPYELLS &,
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3 17 /9 27 23 g
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Fig. 12. Frequency distribution of 100-seed weight
and 100-seed C.V. {coefficient of variation
for seed size in 100 seeds) in soybeans.

Table 9.

10 fitko, L LLERDTHEFETZ L 20 Eikos
WAHETHLERDA S,

2) WBELOBE

TR L Harosoy A LcER 3 CHbRL-E
FE2WT, 100K LHAE UTHIE L& S0ORAD
K L OERFHOHES % Fig. 12 w5, F
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i otz 100 K25 500 K% CRMERB AT o & &
DERFhOYV v 7 AROEE)%R Table 9 RLE,
BRI < I Bt » CREE, ZRERE b
FYFRMHECHMP LT WL T R bbb, Lid,
100 Jiidks X % L {AMICHM T 5 & 2o CTEF B & %
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KK DIERGRF L 100 K Crxin ks 10% LA LT B 23 &
D, MR bR Thicld & AREEEH B (Fig. 12), &
% 100 K FN OREE CHEE T % 113 500 R D MIE % b
L35 THAS (Table 9)

;;;%

]

FHO VRNEONMCETAMER EbD TR,
BN AT I BRSO T, BEDOHMHD
fENT T, F1BY 0RO LS L RO TIRAHE T
TRV RIERE L, 9% L\ TR OS50 & B
S DI & DRESMHEREL, FOEEIRDCH

Effect of sample size (seed base) on mean and coeffient

of variation for seed size in soybeans

No. of seeds

100 200 300 400 500

Cultivar
Mean seed size Tokachinagaha
Harosoy
Seed size variation Tokachinagaha
(CV- %) Harosoy

5.65 4.10 3.15 2.32 2.04
4.83 3.16 2.19 1.93 1.86
13.98 10.63 8.59 6.64 5.54
11.95 9.96 8.11 6.12 4.46

Values are C.V.s (%) at n=200 for 100-seed, 7=100 for 200-seed....(20,000 seeds in total).
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Fig. 13. Distribution of seed size on a plant of
soybean cv. Kitamusume. Seeds {repre-
sented by a small figure) within a pod
were arranged left to right from the
peduncle side.
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L L i i { { i 1
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Fig. 14. Flowering period in nine soybean cultivars. Roman numeral
represent the flowering groups devided every 5 days.

Table 10. Number of flowers and pods and podding efficiency in soybeans

S

Cultivar No. of flowers No. of pods Podding effi-
per plant per plant ciency (%)
Gokuwase-chishima (GOK) 97.2 47.2 48.6
Okuhara No. 1 (OKU) 48.6 30.0 61.7
Suzuhime (SUZ) 163.2 78.4 48.0
Tokachinagaha (TOK) 226.4 55.2 24.4
Kitamusume (KIT) 184.6 54.2 29.4
Yuzuru (YUZ) 177.6 36.0 20.3
Koganejiro (KOG) 135.8 67.8 49.9
Comet (COM) 185.6 53.6 28.9
Harosoy (HAR) 177.6 63.0 38.3

Means of five plants grown at a population of 11,111 plants/10 a.
Abbreviations of cultivar are used in Figs. 15 and 16.

Numhber of flowers and pods per plant

120

80

40

0

- ) . Numher of flowers
Numhcr of pods
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[
EILn I 1y bl _I gy - 1y IV Y v 11TV Vv FHITY V_Ylv”_
GOK OKU SuU7Z TOK KIT YUZ KOG COM HAR

Flowering group

Cultivar

Fig. 15. Number of flowers, number of pods, and podding efficiency in relation
to intra-plant flowering date in soybean cultivars. For flowering group

and abbrevation of cultivar see Fig. 14 and Table 10, respectively.
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Number of pods

Fig. 16.

Cultivar

Nodal distribution of pods in relation to intra-plant flowering date in

soybean cultivars. For flowering group and abbreviation of cultivar
see Fig. 14 and Table 10, respectively.
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Fig. 17. Changes in length, width, and thickness of pods and seeds in relation to

intra-plant flowering date in soybean cultivars, Kitamusume and Harosoy.
Flowering groups: —1; ——II; —--=II[; ~~-1V; - V;, == VI

(see Fig. 14).
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b. MYHEOHR
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B F 5 £ A4, FERBOa7xIn, HEHO
Harosoy 122\ T Fig. 18 /R L1, MOEHEIL,
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¥ % ¥ COMMBIM, EREc 2T A, mE—E
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Zhe MRS & X BETE AR b B B s TR
PRBHSN, i, FEROMNRMCKRE S ORTER
X AR, WHE S BB Trleh /D
Z BT TR, BT, —E DR
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FEOLELEBWC TS b, Fig. 18 sty
AEBREBIMI VT DAYNARD 589 05 H
WTEYEREHE (rate of dry matter accumulation,
RDA) & L 0% %h & B 5] (effective filling period,
EFP) #BH UifsE% Table 11 w7k LA, RDA &
KRR SR X CHAE2RS D, BERRESTRIX
EDoteDR= Yy I AD 919 (mg/day/seed), Fx/bas A
Ko 2D 248 TET 4 f5DEDH 12, —F, EFP 3,
BEATEOFY 253 b 2 7x 2w 5L HIZhC
o Tuted, SEOEERIAD BB & Dl —E
DEFNLA DD o 1,

RDA & EFP 3BAfERIC X » TR b, HHREM
FCBER B IIL o RDA %743 EFP oW s
L Il Th & ote, BIZETBREETEOSE, B
TEEHFEI & 1110 RDA e h£h 634, 416 THE D
wxt L, EFP 3224 H, 28HTCHI 4 HRWETTH
bo PE D, BIMIELAIEBET L TEOEENS
B0, BYEREONIWZ ENFERTH -1, fH
oy Sk LAE, 1EIILD RDA I EAEEDLD
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Fig. 18. Changes in pod and seed dry weight in relation to intra-plant

flowering date in soybean cultivars, Kitamusume, Koganejiro,

and Harosoy.
—=1V;

Flowering groups:
V; ——- VI (see Fig. 14).
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LB JCF IR B R F4F

Th5 & BTEER I oBTEc sk T 5 T3 RDA
AUNE S, BIOTFEIZ EFP 2V XD - 1,
Harosoy %filic k5 &, BAEHREL O RDA 1262 &
IR D A KX e AR Lais oAy, BER AstETsic >
ROEG K E D, VD566 % B VI T/ XLy,
EFP (3aic 10560 B Tl bK<, KB LTVIT
T 36 HThoT,

4) BATEABIDIK

B & 5, FEOLERIMBEENOBTEN I X T

Rich, FREOMER X - CEEORHL L -
T, BAETROT e R Ure (Table 12),
febb, HRB TP GHIEARE SRRAKREL,
JERL - AR -G BRI (= 77k 2w & Comet i 1T~
IV, Harosoy ¢ IH~V) ic a3 2 h0Ml & o WIS e
KED ot BTEABNORA OB 14~25% (C.V)
G, Harosoy TILRLRD/NZIVEIERBIZER & Wi
FIA B ey, o S ClBTE HEECEN LW B
B EDBIA 2 e 1,

Table 11. Rate of dry matter accumulation {RDA, mg/day/seed) and
effective filling period (EFP, days) of seeds originated
from different flowering date in soybeans
Flowering group? -
Cultivar 1 I 1 v v vI
RDA EFP?2 RDA EFP RDA EFP RDA EFP RDA EFP RDA EFP
Gokuwase-chishima 6.43 24 5.77 24 4.16 28
Okuhara No. 1 5.06 51 6.27 42 6.72 41
Suzuhime 2.29 46 2.48 41 2.66 38
Tokachinagaha 6.39 32 7.56 25 6.31 28
Kitamusume 6.83 38 6.49 39 5.29 44
Yuzuru 9.72 A1 8.54 39 9.32 33
Koganejiro 2.88 60 3.72 54 4.26 50 4.29 47 4.43 44
Comet 3.42 50 3.96 46 4,91 41 4.45 39 4.59 38
Harosoy 2.62 60 3.13 55 4.86 42 5.30 40 5.66 35 4.63 36
1) See Fig. 14.
2) Calculated from the changes of seed dry weight (DAYNARD ez al®9).
Table 12. Mean and variation of seed size in different
flowering date in soybeans
Flowering group?
Cultivar I I i} w v VI /plant
M Vd MV M V M V M V M Vv M V
Gokuwase-chishima 165 19 145 17 103 25 153 20
Okuhara No. 1 296 15 285 14 275 19 291 16
Suzuhime 132 21 129 18 124 18 128 19
Tokachinagaha 203 19 190 18 177 19 195 19
Kitamusume 275 17 280 18 260 17 277 18
Yuzuru 38 17 341 24 335 21 371 20
Koganejiro 165 21 190 22 195 22 190 21 184 19 190 22
Comet 191 19 194 22 200 22 191 18 178 21 194 21
Harosoy 145 25 172 20 216 15 216 16 190 19 168 22 197 20

1) See Fig. 14.

2) M==Mean seed size (mg), V=C.V. of seed size (%), based on 10 plants.
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FRCD IR I T, BEMORRICEELNRD
bivtc, EEOR KIS HIT LT3 K 2\ A
Botch, HHOerCLREREOL S (B0
W) DL, EEEDRROENTEA E o, T
KL, AR ATk, 28CER Uesokikitts
LDV EBRCKRTH T, THE, WERSK LORE
ML+ 555/ D4 ki, B 90% it
BORED oty T, SREERD 3 5EF chbis
Bk, Harosoy, Comet Ti, 4o Rik 2B o
R (P 5 3OV RED) 1 TN S W ) 23
i, EENHE (FH) THBE, RIEOKZ VT
MERIEL A A A CHRORANEED 93%, ARk AT
WZ DT , VT 5 LR DRKTEED 9%6% ©
BHotie LED X5, MBI L - TRPeRisn,
SP3BT BRI D 2ERTMEINI 3513 ARk L D —
BT B,

2) HHER
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Table 13. Differences of seed size among shoots in soybeans
Seed size Seed size on the branch, developed from
Cultivar on the T
main stem cv P 1 2 3 4
Yuzuru 4164 — — 401b 408 cb 381¢ 375¢
(38) (23) (20) (13) (6)
Himeyutaka 372u — —- 357 be 367 ab 349¢d 3404
(40) (19) (19) (13) (9)
Kitamusume 2994 — 247 ¢ 301# 2982 2840 276
(30) (2) (21) (21) (17) (9)
Ohoshu 2764 — 2762 265V 2758 263b 269ab
(38) (20) {17) (15) {7 (3
Tokachinagaha 247w — 188¢ 241 ab 236 be 230¢ 2124
(35) (3 (18) (24) (12) (8)
Tsuzu 226% — 22040 211b 207¢ 197 ed 1904
(31) (21) (22) (13) (11) (2)
Koganejiro 2240 — 206ed  213b 214V 200¢ 210 be
(40) (2) (16) (22) (12) {8)
Harosoy 1894 1882 183 ab 182 ab 178b — —
(49) (5) (26) (18) (2)
Wase-kogane 1832 — 166b 1842 1832 171b —
(44) (7) (16) (23) (10)
Comet 1708 1470 153b 1702 1712 146b —
(30) (3) (23) (19) (19) ( 6)
Suzuhime 1340 — 132b 1422 1402 126¢ 130be
(29) (17) (17} (18) (14) (5)

of the main stem.

Means (mg) not followed by the same letter differ significantly at the 5% level within

cultivar.

Numbers in parenthesis are percentage to total in number of seeds.

B TRIEREICE R HRS R A, BIBNE X - T
Wote b, FIREEE T rdig S e b DB BRI
T, B TR X o, BE - &R fh
HE-CHLIe b, HiECHTERENA R 5 A b HAUIIR
UHEio fepswc TR o R s b o e &L A b H bk
EEHTHDB, B, FHOIEIR R HE b —
BciowihE, TROAREHREETHECL > Tn
e RicBLDOEHENINS,
FELHELRECER LB COWT, BixbED
e, &, Lo 3G (FX TR TMOMMERE
Mgk ), RADERY IO Fig. 19 Thb, 4%
BT sHoRSEc X > TRy, EXT2~
4, SR 2~3HITHLD, MATMEBCEE -
AL LCRIEL, BKfE% 100 &35 H%ECcHRKb
Uiz, EiEERoRkE, 11 @b A AXEexaih
PL5%, FOMLOGNES 1% K THEENRD bR,
% < FTE TR REDEN AR b K EVRIR AR LS, 7
wa HFRTHEIMLEL D LEBCKTH -7, LAZES

1) C=Cotyledonary node, P=Primary node, 1 to 4=first to fourth node from the bottom
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FLH < DYLEEPORE FLen s, HiRO R L HH
EHND 200000 B2 LIV TE D, RADRILESD D
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Fig. 19. The effect of nodal position on seed size
in soybean cultivars. Each node group
includes 2 to 4 nodes on the main stem
and 2 to 3 nodes on the largest branch in
each of 5 plants. Seed size is expressed
as a relative value when the largest size
(shown in the column by mg)=100. Values
not followed by the same letter differ
significantly at the 5% level within cul-
tivars.

Table 14. Differences of seed size among
racemes in soybeans

Seed size on the raceme,

o 1 2 2

Tokachinagaha  207b 2202 211b 191¢

Cultivar

Harosoy —_ 1992 171b 181 ab

1) 0,1, and 2=terminal, primary, and second-

ary raceme, respectively. 2’=secondary

raceme with compound leaf.

Means (mg) not followed by the same letter
differ significantly at the 5% level within
cultivar.

T, EINOHES D IR TEAY R b, BIAER
PELBEZZBRS,

1He 2 FoBus, —iw b i@ /N L 0
Pig <, BEMEFHH DL\ ERBM S Ci3FRE I b
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Tl ie®, RMADOKMERLRET501RETH D
2, T T CIRMN O KOFENE X IEB DKM THT,

T DESERE L,

Table 14 -} EHE & Harosoy 12\ TIEE kir
PORKER LI, &2, OKIEFEKTEROIER ¥k
L, 1k{EBRER BB T 5EFE T, 2KRIEE
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1k & 2RoBRIOMEY R LT, TE5 O RBEEA 11
L D 1 kAVE <, HBE3E T 66%, Harosoy T 85%
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PoT, 1, 2RIEEDEFET BEID e, RRDHERH
FERIG 2 HIEFRAL OB RN b D L%
bBhte,
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W Ui s Bay Fig. 20 R Ui, SEPUREUT 1 5
B4 FCHREIRI, ARKOHEIIEL, Btk
B, FHXAAL, LAzEHh, 2y IAD4LFFETIL
04 LUFCh -1 T, MEsE Uik (EDfuDfifET
(3.2~9%), SHESMOKE, TNTOMEC R THK
PISLERIDRIR D7 1% KETHETH o1z, HHAL
EERROB 2N EAR U CH BB GRAAbR
oo kb, EHIECH R E TS E, 4k3ET
VRERHORL <TESRRL ekt 27, 3 RrdECixIEOR <TEER
BLSrhyal, % U 2R3 Crdeiiby <TESIR T h B,
R ORI AR LB, 3ol & it 2 b
HOETRTH B2, WEN CRITH DR KA EE
Motfe (4 AXRRS), —Ji, RAORAE, 3HHE
T SRR SRID, 4 WK EFTT B BE T AR
WPhSEHICALE L, Bz s A EoRfEc T
KRR T0~85% 1B ¥ i, HAMBEOE VK LA
PR, Hi4kM, SMchTkE, Bkokk
LWHIH B > TV A D EHEEIh D, 1, 4%
FORWKIIFHLTB L v/hEL, 2RFEE 3RFTIT
12EAEBELLIR, TRIZEORIKIT 2, BREKL h/hE
WHED S D o 1o By, Tt Comet, 2 Rk Uw,
2y IAD L SRR EY R T DL H o1,
O DERIRKOFEMERO—E N T LE2 5
hs,

4) NBEHRJOD B

BHRNITBT R OBAME 4R, HENETRH
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Fig. 20.

The effect of seed position within pods on seed size in soybean cultivars.

Values not followed by the same letter differ significantly at the 5% level.
Seed position 1 is the nearest from the peduncle.

AT XM, R ZhbAEdaEORNAARCEbh
AR B OREDHEE L, Table 15 (3% @
1T as Y edhbBEECOWTRLE, 5ol
FHIE D S B Lt 4 D OB O B sr O RRHEEIC
LnE, REOHERD 1% NENCEFY b &L i
NB, 2 #F Y el 20 CRGECHEE LS5 %
Table 16 iR L7y, AE227mAxbRS X5,
R X b LMo OB E AN H D, FE
{£2 & 5 THEAMOGB L KE WY, B4H
OHEABAR THT LI —ETikied o7, BELAME
HBRBEE X VAT~ bDORFEATE D, FAD
SEYGIELL 200~226 mg, HRLEHIT 12.6~148% T, &
S DO EARZER DSV, TR 7B RN
2 T 5 BN E AL E 2 B, Ltho ikt

T HEGEON ORI 3% T E ot Thb
b, BEEEORKROELI Z LA EELLTX
Vo Al CX 5 R R B B2 iR EATEROBSO LY
DRI D EEOT, HEB, Pk, B, BigNEH,
MMIE, 55\ LR ORI T ~R2s, R
Or & OBFELABEBRIIIZ LA ERD SR T, [
UK TH Th Fh OB &0 REOBEABERC X »
THRIEDH L, HUFHEESTEESTED BV LEH T
Fie b, BEMC—H TV D T, TRE O E#EY 0B
REEDOZETIIESL XL ERRCDTHS 5, Flaid,

KEDGFEE DR E 2 H 2 e OEETIE, FED
FESUOBRRIENTE L, B X » Tk 4~5 G
1 2~3) HOFED LD i, & DRI BE
¥ 0, BMRCKERERNE UL 0 LHEIRS, &
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Table 15. Analysis of variance and estimated variance components for seed
size from different sources within plant in soybean, cv. Koganejiro
A. Analysis of variance
Source df SS MS Expected variance
bt. shoot {S) 5 190.5 38.10 0g2+2.378 0p24-4.298 052422, 355 ag?
bt. node (N) 30 390.1 13.00 0G2+-2.337 0p2+3.864 gn2
bt. pod (P) 27 235.5 8.72 7G2+2.130 op?
wi. pod (G) 79 344.9 4.37 a2
total 141 1161.0
B. Estimated variance components
bt. soot, ag2 bt. node, gy2 bt. pod, 7p2 wi. pod, gg2 total
1.10 1.00 2.05 4,37 8.52
12.9% 11.7% 24.1% 51.3% 100%
Table 16. Inter-plant differences in variance BRG], PPN TN R W EED S s 5 T,
ccl)mpo.nents bof seed Izlze w1fhm R TI B & = YA 20%, SR T
t V.
plant in soybean cv. Koganejiro Harosoy, FE=2Bk, =% 7 Ani§ 30% CLL i ) K ¥ 75
- Variance component | &R L, OB X 50880 EEEs ok
ant X
a bt. — bt. bt tora X<, FERAAR L GO 10% B 75 Comet,
shoot node pod pod
) Harosoy ©#50% % C/3#il 7z, Comet & Harosoy
1 1.10 1.00 2.05 4,37 8.52 W< O AR Nk - N y
bk W Crt, KADORKRDZERMN GNP
2 3.48  0.01 4.26 3.19 10.94 %@T%gﬁ 2F ii@%.i%@i%@jﬂ
T E T, 2% Yz 3o s
3 0.24 240 0.01 7.62 10.27 e foo BFFEOEHEIC IS <
KEEB N IS 9% HKE
4 0.40 1.11 3.8 5.51 10.90 KIS BRROBAPILRL, 117 54 5 18 D,
0, ‘; L [/ ‘;'HI 1 o, i:“‘ s
5 2 62 1.72 1.55 9 97 8.86 18% i1, 28% HHKMID, * LT 43% MFEHNDOE
6 0.09 2.00 1.60 4.08 7.77 FCRINT B cHESh s,
7 1.32 0.00 6.19 3.69 11.10 @ %
Average 1.32 1.18 2.79 4.48 9.77
(%) (13.5) (12.1) (28.6) (45.8) (100) TREREAPI OB & & b E g & o

DX, FEC L > TEELERBER L IEHVH D
BN, aF xR OWTEIRT S &, Rk BENZE
BB IZ 12 NEROERC L - THb 3R, Kk
THREDOF AR E <, BB X OHM oS &
WEBB I ENTES,

£ ORGSO HE Y WA SR LIcDh Table 17
T, PR (A Xk 2) b KR RO B L,
fEtke ko LR L - CRic s, KRR
KEVCHEDDH D, FIRMD D EH O Ok X
VAR EEO ST LR Er o GBS L OHERED
BRI 0.705%, 0.835%%), fE{kDRI KR DOER
BIFLOBECOWTHAS &, Higklis X OHEoM»

HWREHOTKE, S OHEC X Y, KFEOM
RN ORKE R 5 CEBER OB » DRI, KE
Minsi b /&L, #ifd, M, FR0E, &Fhshl
B LBR ERZC EREL T 5T, o
D EFEMLESD source & sink ORIGEIHRH B\
% sink B COBARBEHBEL TV 5, FPRLO»
Tahb &, HSEOREIEEREORM L EELBRY S
N8, EEDSFICI AR ERE AR IZER, ¥
FFETRHENSHE~DOFRLED OEFD LD
AL, RL i FeA: - R Uk T ReEg o
BEAHENIC T oD L2 3 h D, HiEo Y
RIRD DO HERNTHE DENRL DRI DD
ThA 5, FWITEOREE ST THENG, &
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Table 17. Differences among cultivars in components of
seed size within plant in soybeans
Variance component
Cultivar : total
bt. shoot bt. node bt. pod wi. pod

Suzuhime 0.92 (22.3) 0.61 (14.8) 2.12 (27.2) 1.47 (35.7) 4.12
Comet 0.75 ( 5.1) 3.20 (21.9) 6.86 (46.9) 3.82 (26.1) 14.63
Wase-kogane 0.57 ( 4.3) 2.46 (18.5) 3.66 (27.6) 6.59 (49.6) 13.28
Harosoy 0.16 ( 1.5) 3.39 (31.0) 4.90 (44.7) 2.50 (22.8) 10.95
Isuzu 1.34 (11.8) 0.74 { 6.5) 3.31 (29.3) 5.92 (52.3) 11.31
Koganejiro 1.32 (13.5) 1.18 (12.1) 2.79 (28.6) 4.48 (45.8) 9.77
Tokachinagaha 2.26 (21.1) 1.47 (13.7) 3.07 (28.7) 3.90 (36.6) 10.70
Ohoshu 0.25 ( 2.5) 3.31 (33.3) 1.00 (10.1) 5.38 (54.1) 9.94
Kitamusume 1.02 ( 6.0) 3.96 (23.4) 1.23(7.3)  10.72 (63.3) 16.93
Himeyutaka 2.97 (11.6) 0.73 ( 2.8) 7.28 (28.4)  14.65 (57.2) 95.63
Yuzuru 2.85 (20.5) 3.54 (25.3) 3.46 (24.7) 4.16 (29.7) 14.01
Average (%) (10.9) (18.5) 27.6) (43.0) (100)
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Bbttc, HEkEEDITHESPT (Table 19) w X5 &,
PR OL SRR IER S X UK X RO EIER
LR BY KETHETH - lce —7, WHEORALR
FREL o TR RO IRRIARBE SREL () AW Lz & &
%, 0.781% DEMRE S e (Fig. 21), +iehd, KB
ORIAZER (B0 13, BREFERC X REDH, B
I CMERL T HBHIZEE LTV T,

Fig. 22 wabh b X 5, RIKOFEH{E & EifEE
& D3 PER & b IZEERATRIEDBEFE ZDb R

Table 18. Seed size variation in soybean cultivars
1979 1980
Cul.tivar Mean seed C.V. of seed Mean seed C.V. of seed

(line) size size size size

(mg) (%) (mg) (%)

Toiku No. 180 439 12.8 480 13.9
Yuzuru 392 10.2 398 12.2
Himeyutaka 346 14.1 383 13.2
Chusei-hikarikuro 340 14.6 330 15.9
Oyachi No. 2 339 12.9 348 14.7
Wase-midori 335 16.2 349 17.0
Toyosuzu 292 12.3 329 13.7
Kitamusume 287 13.9 315 14.9
Okuhara No. 1 284 15.6 304 18.8
QOshimashirome 268 10.9 269 13.6
Ohoshu 263 10.8 — —
Hon-iku No. 65 261 13.5 321 12.9
To-iku No. 114 260 14.3 265 15.0
Rankoshi No. 1 253 13.9 — —
Kitamishiro 249 15.5 273 14.6
Tokachinagaha 237 15.2 245 13.6
Koganejiro 213 17.8 238 17.1
Shika No. 4 211 16.1 244 17.9
Isuzu 210 15.8 231 18.9
Nagahajiro 200 12.6 214 13.2
Hokkaihadaka 187 15.6 213 17.4
Horosoy 184 16.4 — —_—
Gokuwase-chishima 178 18.0 191 19.9
Wase-kogane 178 17.9 215 21.6
Ishikarishiro No. 1 168 17.1 178 17.3
Comet 165 20.7 206 19.7
Tenpokushirome 150 19.8 203 17.6
Suzuhime 137 17.6 126 17.1
Chashoryu 96 26.1 — —
Wase-kurosengoku 96 24.6 — —

Values are based on 20 plants (1,300~4,100 seeds) in each cultivar.
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Table 19. Analysis of variance for seed size

variation (C.V.) in soybeans

Source df MS
Year (Y) 1 16.00*
Error a 1 0.09
Cultivar (C) 24 23.88%*
YXC 24 2.58*
Error b 48 1.32
*, **  Significant at the 5% and 1% level, re-
spectively.
¥
L)
20 . ///.
o® 4
7
B . //
8 e o .
g . ya ”»
- . -
o~ 7z
: 15 | . .o//.
‘é . e /,’ . 1m0, 7814
- LA
T . ’ *
k] s’
7
d
//
wE oy
1 i 1
10 15 20
Seed size C.V. in 1979, o
Fig. 21. Correlation between years for seed
size variation (C.V.%) in twenty-five
soybean cultivars.
007

Standard deviation of seed size, g

e

o

&
T

e

o

o
T

e

=

=
T

o

o

<
T

1920 (¢} r=0.8a0%*°

i L -+ I 1

0.1 0.2 0.3 0.4 0.5
liean seed size, g
Fig. 22. Relationship between mean and
standard deviation for seed size
in soybean cultivars.

7o (1979 45T -=0.852"4*, 1980 4E ¢ 0.840%+¥), —JF,
Tig. 22 OBEBOM E 2753 X 5 AR REn R b
BENEL, EHRK L AR ADHBEES b
(197945-C = —0.755%%* 1980 4EC —0.573*%), Li=nt
2T, SRR DT 5 RO KB R 2 T3 &
&, PR E UCEIHERZE (i) VB &, BRGKE
R AGSC T B,
ORISR Y, —RR IR & LCMRLREE Tk
L RRBRE T/ BT EDdoin o eny, iV TEERL
KEUNOBE L ED X 5 kEAFR I B D0% 19794F0
FRECDWTHRF L7 (Table 20), HARBICTA B &, f
KIER A EIREOMEBLY R U ESIE, P, m
ol L O 1 @M2T, ARADHEEERLIcor
T (THRINE) L OREL RE/MERER) Thot,
Lo L7aiis, RaE it Ua b oBED% < 13¥Y
$ik & BB R L, 70T, PRk OH
TR RARB CRIRA R L DB 25 &, Rl 3
B 1EMIEE B BERTH -, P, B
ORI S IAE T o, B E OBIRY T &
Fig. 23(A) D X5 Ths, Fi, 1EARNELLVGR
MRRRZER VD S W AR b hichs (REET =
—0.423%), [ UBRE ORI T E~ 1 AR
L LD RARDOERER D PN IRHRicifE o+
veva g, WER, FHCR) BRBHBELDT, Th
b < LB ORI A B MBI o0 5 o (r=~0.146),
BHTERARS L Rk s b, BB & RAEBI D W ho
WTRTL, GEASBRL VS ERR L, THBED
BARAE R Lico s Fig. 23(B) Th s, 30 D H B
9 GEAEIRE (LERI A S ) Th DA (Table 1),
FIETHIMALL S, Thb &R HEBEEN
e X bR EnS, LarL, BATEIREOR
VB & A IRE R T, RIREE R CRIE
CHMUTED, HSEOHCLMMERORAARCH
BEIDRDL NI o1, TR, BIBF SO 2,
FERHRD X 5w IRE - Ko = v YR T A5 b
NS CNABERETRTWER D ETHHELTHD
(Table 18), ¥ B L} ALER L DOBFREY 5w HTHE
3BT, isogenic line # VW THEBRL iRy
Table 21 Wik Ui, FBETRE, 2L EXHHT
BhhTos X o, FEHECIRERR Do dty), 4
BREY (Dty Dty) % X OFIRE (dty Dig, diy des) THBY,
KIRZE Rt Harosoy, Clark & % ic 18~26% O fifi% 7%
Lteds, S8y & 5 &, Harosoy Ttz TR
5% CHBENLZS T, T HREERI ORI R
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Table 20. Correlation between seed size variation (C.V.) and various
traits in soybean cultivars (n=30)
Correlation coefficient
Traits Range . ;
single parpial
Mean seed size 69-430 mg —0.755%** (fixed)
No. of seed per plant 65-256 0.777%%* 0.391*
Seed weight per plant 15.2-33.5¢g —0.541%* —0:219
No. of pod per plant 35.2-146.2 0.848*** 0.653***
No. of seed per pod 1.60-2.66 0.043 —0.423*
No. of node per plant 25.6-77.9 0.520%* 0.171
No. of pod per node 0.87-2.17 0.652%** 0.437*
Top weight per plant 28.4-67.2 —0.186 —0.110
Seed per top in weight 0.38-0.60 —0.478** —0.311
Flowering period 10-40 days —0.050 —0.356
Growing period 107-159 days 0.002 0.001
(—0.693***) (—0.599**%)1)
Seed shape
Thickness/width 0.73-0.92 —0.439* —0.715%**
Width/length 0.89-1.02 —0.327 —0.397+
Degree of sphare? 82-95% —0.454* —0. 687k

1) Excluding 2 cultivars with high photosensitivity.

2) Calculated from deviation of seed length, width, and thickness (i.e.

diameters, %).
,

30 r

100-C.V. of three

Significant at the 5%, 1%, and 0.1% level, respectively.
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Relationship between seed size variation {C.V.%) and number of pods,

flowering period, and growing period in soybean cultivars.

MER & b X Db TR ED oD T, HREE
R & CrEniteh - fe, Clark CIER L DL HIERD
K x <, BETHMIC—TOMARLZL NI 1, i
FOEEHIR SRR, BT ELCAD LR
A ERIBAN e o e LD L, Fig. 23(C) R & 5,
Wik CRIAZEEROR LA E V2 B (FARTHERDN
B 2B &, AOBEBLHERERS bR, BAL
AR R N < BIEIA E TRV Tl E B
T\ D, — R EFEIOE TR RE RN

(APIRT- 3 N

R IHAEDRIN & RRER & OBFRE T, il
T LARE /RS X o, R oON R (Fig. 2)
DWTRRER B & DL R L2 h, HHET
FhZFh —0.715%% —0,397* 23185 huie (Table 20),
KRS LisoE v ffig ERAZRI S WEA N B
Ho Eio, RiK, FIE REOIENRELVE R
HEFEZ, SBROBRGBRAIFECREE (100-C.V.%,
100% TH) B Limb oA, BROA Y=<V r LM
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%%, BANOBRETENBLIY Cholehd, Thbo
{iE & PR DI RAREL & ORI BRI T - = —0.454%,
HBE T r= —0.687%** DREIEM A S hte, FIAERCIT
R ERCRESL DI ORI D B E V2 B,
2. INE[CDWT

1980 £E o k% U A/Ni 18 D SEIgRIR LRk R R

% Table 22 W Utc, £ 8 ARSI 120
SRR I o e h, BRI T, ki
EAEDFETTEL W R KR Th oo, PRI R
16.1% 7t 25.3% HIR L, M AL RS bR
(1% KH#8), Lo Uledih, %< OO AL Rz k &
% 20~220; DRCFEECH Y, PRk E DML A

Table 21. Seed size variation in soybean isogenic lines for stem termination
Genotype (Phenotype)V
Cultivar Year Traits Dtydt;, Dy Dty dy Dtz dt de,
(Ind.) (S.D.) (Det.) (Det.)
Harosoy 1981 Mean seed size, mg 225 207 218 209
Seed size C.V., % 18.6 17.7 23.2 24,3
1985 Mean seed size, mg 168 190 210 186
Seed size C.V., % 26.4 21.5 25.6 24.4
Plant height, cm 97 90 31 52
No. of node on the 17.5 16.6 6.6 9.5
Clark 1981 Mean seed size, mg 173 173 187 184
Seed size C.V., % 22.4 23.5 18.4 26.0
1985 Mean seed size, mg 173 163 166 184
Seed size C.V., % 24.7 21.3 26.1 22.8
Plant height, cm 91 88 47 67
No. of node on the 18.4 17.7 11.6 12.4
L bt. year (Y) bt. isogenic lines (I) Yx I
Significance
of seed size Harosoy NS * NS
Clark NS NS wk

1) Ind.=Indeterminate, S.D.=Semi-determinate, Det.=Determinate. Materials were obtained
from Dr. R. L. BERNARD?.
*, **%  Significant at the 5% and 1% level, respectively. NS=Not significant.

Table 22. Seed size variation in azuki bean cultivars

Mean Seed Mean Seed

Cultivar (line) :ie:ed éli;? Cultivar (line) :fzzd EIZ{}
(mg) (%) (mg) (%)

Buchishoryu-kei No. 1 81 20.4 Hokkai-shiro-shozu 157 21.8
Chagara-wase 125 22.4 Kotobuki-shozu 166 21.8
Kensaki 128 22.9 Wase-tairyu No. 1 182 22.2
Sakae-shozu 130 25.1 Akane-dainagon 184 19.9
Takara-shozu 131 21.1 Kogane-dainagon 190 22.7
Hikari-shozu 133 25.3 Akatsuki-dainagon 200 20.2
Hayate-shozu 133 17.7 Wase-dainagon 203 23.2
Tsuru-shozu 147 19.2 Iwate-dainagon 204 21.0
Maruba No. 1 157 21.4 To-iku No. 106 251 16.1

Differences between cultivars for seed size C.V. are significant at the 1% level.
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Table 23.

Correlation between seed size variation (C.V.) and

various traits in azuki bean cultivars

(n=18)

Correlation coefficient

Traits Range . R
single partial
Mean seed size 81-251 mg —0.335 (fixed)
No. of seeds per plant 127-366 0.092 —0.448
Seed weight per plant 25.0-34.7¢g —0.360 —0.377
No. of pods per plant 27.1-50.3 0.106 —0.214
No. of seeds per pod 4.1-7.4 0.086 —0.282
No. of nodes per plant 22.8-34.8 0.509* —0.575%
No. of pod per node 0.89-1.89 —0.231 —0.621*%*
Branch per plant in ok Kok
seed weight 0.34-0.68 0.592% 0.671
Growing period 119-144 days 0.050 0.213
Seed shape
Thickness/width 0.91-0.98 —0.232 —0.070
Width/length 0.68-0.77 —0.113 —0.233
Degree of spharel) 75-83% —0.214 —0.248
1) See Table 20.
* k% Significant at the 5% and 1% level, respectively.
Table 24. Seed size variation in five modern 29(
azuki bean cultivars for two years
Mean seed.size Seed size C.V. i
Cultivar (mg) (%) .
1983 1984 1983 1984
Hayate-shozu 126 94 23.9  22.8 p BT
Takara-shozu 119 91 24.9 27.5 S i R
o L K
Erimo-shozu 151 11 2.8 25.0 5" i
Kotobuki-shozu 155 131 23.4 24.7 3 ; s,
Akane-dainagon 198 175 20.9 22.0 H A :
Significance bt. y(eyavl)rs bt. cul(té\;ars YXC wr 1
of seed size
C.V. * ok NS
* ¥t Gignificant at the 5% and 1% level, . N [ ) . )
respectively. NS=not significant. "= 100 120 140 150 180 200
Mean seed size, mg
kS S CIh o (r=—0.335), . . . .
ClbBHHE IR > f2 O ) Fig. 24. Relationship between mean seed size

K & RBcRAZE R & EOHEE & D% 25

and seed size variation (C.V.%) in five

& (Table 23), Fifl, Fh, 1FPRER XURNE L
FRCHHThh -7, B & IEOHFRRBEHRIE
Bhntc, X ILHELEL T 12~14 TR/
WP RS, HOEITEE LTHOEEROXETH
Bo Tinh bR O & iRz SRAREREKRE
I 2 BB EVZ B (AR & OB 0.642%%),
SHRHETET LR LT, HEMELOHCbDEE
FABR K E, ol (r=0.671%%), Fi, HEEHHED

modern azuki bean cultivars for three
years. @ (1980, a 1983, = 1984: H;
Hayate-shozu, T; Takara-shozu, E;
Erimo-shozu, K; Kotobuki-shozu, and
A; Akane-dainagon.)

i TR LB D I B D oo, 1Y
DHHLERIRAR L ORI AERADHBE A X
iz,

AR U TR0 R BILORE & 5k &
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Table 25. Seed size variation in kidney bean cultivars
Mean Seed Mean Seed
Cultivar 5::2 éli}a’ Cultivar SS?:S (SJ%?
(mng) (%) o me ()
Sanilac pea bean 169 14.8 Taisho-shiro-kintoki 582 13.9
Rico 23 178 20.8 Fukuryu-chunaga 586 14.7
Hime-tebo 226 15.3 Faisho-kintoki 607 16.3
Biruma 237 12.1 Tokachi-shiro-kintoki 608 12.9
Taisho-otebo 246 12.2 Tsunetomi-nagauzura 616 19.1
Gin-tebo 318 15.7 Kairyo-toramame 628 13.9
Muroran-ingen 319 18.3 Kairyo-wase-ofuku 631 12.6
Maekawa-kintoki 422 15.3 Showa-kintoki 695 16.3
Tenashi-chunagauzura 457 26.8 Fuku-shiro-kintoki 701 16.7
Benishibori 524 16.3 Manshu-saitou 704 17.7
Kintoki 554 14.5 Hokkai-kintoki 727 15.9

Differences between cultivars for seed size C.V. are significant at the 1% level.

Table 26. Seed size variation in four plant
types of kidney beans

No. of Seed size
Plant type cultivars C.V. (%)
Dwarf 1 17.2
Bush 2 15.1
Short viny 6 14.7
Viny 3 14.7

Differences are not significant.

BEZLNAR, WTER ORISR L3RRV L5 T
Bole, Tibh, HRABETHLILLE®ERLLD
BESEAME LE NG THHH, BRERIZALTH
22.7, 19.2% THL I3 & A EXEb B fedn o e (Table 22),
Fr, AFIRERALREOHEBS Xy TEDL o
(Table 23),. .

B>V TE KT E R L CRNTREN, B
W, BEE L DCNELERLOBBRIBEALEDLR
ootz

Table 24 1z, 19834F & 1984 4Eic 3513 % 5y o F
BRR, AR L OTERRNELR U, 1983 4F13%
BUETAT - B b 1980 4E i B LTk b, 1984
Eix 8 AF ORI - Fior X v INERRIED 1/2 B
CHIE »toe Fho, SEHPEIR D 1984 455 1983 4R b
W 20% Do te, —0, 1984 FORAAERE,
V7Y a v ARBRARET, WL 0 1.3~26% (I
RTFEHH 8%) |, FRMFEEr 2L, #

KX EOLH IR Tled ot EROBEA X
BICRET T2 70, 19804F (= U v 3 v X% 4%
&) A Rnie 3EMIc oV, BRI L ERIK & D
BARAR L e Fig. 24 THBH, 5 HEDII TV
TV a v AL T LY LA, fofEs LT
SERIR DN Z U ERRAERAK & CBIRS, [ U
OWTh RS, Tihibbh, FAANS GIERA
BEPKEVELAEIR LS,

3. EREONWT

1980 4¢3 BHTEMI DA IS B FR U 72038 Bt i iy
RAFC, BUEY 10 a 55 C 235~402 kg, B 328 kg T
Hoto, Table 25 &, 22 WFEOTIgRI A & RAgs s
R Ut BRAR O MEMZHE T (1% KiE), 121%
(E=) b b 268% (FEHPEH) £ THL A, KF
(Table 18) &3S CAIBHICH - 12, —F, SEOFY
TN FONANE GNITR R AL N2Y NW N & NS A I F &= i
{15 &0 F CHCHIFI T - TV 328, BIAYER L 5F
WRIK E ORIz & A ERBIn R (1= —0.018), X
BT EBRONSVKIE RS hEL R L, £7,
WD BRI BN KA & ZFcDH Table 26 Th5
DY, BMERREIME L Db TR E WL DD E SRR
dohinh ol

FHAR U, BEOBBHIALZR L OHND,
Table 27 iRt X 51, BEAEHE Clidrot, 12
2L, SRR &3 5% THEBRMEBEN R LR, ok
P B CCLRABETH -7 (HHEBT r=0452%, Zh
L, SEURFEOFCEESECR AR ERE



M TEOR KERET S (EWEM 419

Table 27.

Correlation between seed size variation (C.V.) and
various traits in kidney bean cultivars

(n=22)

Correlation coefficient

Traits Range . .
single partial
Mean seed size 169-727 mg —0.018 (ixed)
No. of seeds per plant 27-165 —0.003 —0.052
Seed weight per plant 21.2-36.2¢ —0.128 —0.130
No. of pods per plant 5.4-35.9 —0.0%4 —0.219
No. of seeds per pod 2.6-6.3 0.149 0.187
No. of nodes per plant 12.3-29.4 —0.125 —0.142
No. of pods per node 0.20-1.52 0.004 —0.008
g;i?ikeﬁﬁftpla“t in 0.16-0.83 0.427% 0.435%
Growing period 96-129 days —0.119 —0.126
Seed shape
Thickness/width 0.50-0.89 —0.159 —0.165
Width/length 0.49-0.81 —0.443% —0.474%
Degree of sphareD 41-80% —0.411 —0.438*

1) See Table 20.
*  Significant at the 5% level.
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<, FRHER & IR HE R ORI B A BRI
BLhieh o e, MBI 5 isogenic line DFED
[FEECTH - 1z

3) RWARZEFIEEERC X it sy, R0
MBS IERE T <, re=0.781% REE fufe,

2. INELRoWT

1) RrARZHI2 16.1~25.3% CTAE o W ERE D
Hhic, LaL, SERER & OB A TId 5035 H
Tla < (r=—0.335), FRFREDRIAL BA /N &V Bk
[ & 7o s o 1o

2) RE O, Lih o TR DS BIREE D
PV R R R R 2 IR B o e, BALDORE
REEWE, R OE GRS R Sz kA EBIR
e ots,

3) RREBTFKIE L - T Y, | U TR
BRI T CHITRR R 2K E I A St
3. FEHwoWwT

1) RRZEEGE 121~268% CHMERIER B E TH
Sty ERRKETFEEAEMBEN e ok (=
—0.018),

2) BB S BARFE BRI R
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T A SRR AT, KBTI, HEBKIhT
WCAHRTEMEY ORGSR L, AT LT T
R & B R oW T, N TIIRERE & O
BRI OV TR R L o MRy BT T 5,
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BR/m?) 2R AR I IR EIE T 65 |
% 10a 247 b 90 kg OEE TR S L, BRK
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MWEETTIE > 7,
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WA, — T E bR D X 5, FEREBRC
i EminL, FofioREHI BRI S L,
Fro, BEHELX 0% 2 REGBRIRX G, B, PETAH
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ok, 1RAREE, AR EBREX ThThrek
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HAFECHB LERC, WAEE O ML E10FE
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{8 2 D R D FIGIC D TIRAEM T 503, ILRITSES L
Tha ARXNEL, SROREHEL 2 A X 3KRILEKD
315kg/10a T - fce

SESPRIR 3 X ORIRAE R I X g U o % v
B Fig. 26 iR Lic, BHRACDWTHRD &, %
LAt X Y Bin o s, W E OH RN

Table 28. Some traits of soybeans under various planting methods
Planting method
Sowing date 5/23 5/23 5/23 5/23 5/23 6/1
Hill spacing, ¢m?D 15 15 15 7.5 30 15
Plants per hill 1 2 3 1 1 1
Traits Simbol? S 2 3 N W L
Main stem height, cm 61.8 74.1 77.2 72.2 54.6 67.9
No. of branchs per plant 4.4 2.2 1.1 2.0 6.1 4.0
No. of nodes per plant 37.8 23.3 16.1 23.1 52.0 36.5
No. of pods per plant 52.3 28.7 18.3 27.8 91.6 50.5
No. of seeds per pod 1.87 1.78 1.82 1.82 1.98 1.92
Seed weight per plant, g 25.1 12.6 8.5 12.5 47.6 22.9
Seed weight per m?, g 279 280 283 278 264 254

Means of five cultivars.
1) Row width=60cm.

2) Simbols of treatment are used in Fig. 26.

Izhikagi-] Tokachi- Kitamusume  Toyosuzu Yuzuru
[ shiro No. nagaha @
0.5 a3 a ﬂ 10 .Grf
/g S
0 .
~ o [
o 0.4 s
" -4 15 %)
& I
> &
vl 0.3 = Y=
g C o
(%2 .
2

E 20 i

0.2 |

0.1

planting method
Fig. 26. Effects of planting method on mean seed size and seed size

variation (C.V.%) in soybean cultivars. Values not followed
by the same letter differ significantly at the 5% level within
cultivars. For simbols of treatment see Table 28.



B FEHORCKERIC T B (TR 423

KED T, THFERE-CARDIGET & IR L 5 i %
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e oo, BERICKE LT, IBREIR oKL M X bR X
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CEBEHER SRR b R N S D o T, WA Ry
KELSTBEMI, F2LALTR2AKK, FP2AXT
2ARRINU 3K, 2w XATHRER (2851 FEr
KIOIHEEKR) Lo, Wick vy Bixot, £
HEX DR KER L OI#c BT, AR 1 BEBEX
TR T NTCOUB TR RERIVNE L, FXAAAL
TRTOMB T K E L I b, b2 A X TAFRMZER
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SEEPRIR ERCREER L oXEE R, R T,
Fig. 25 =3 26 M5 X 5, KprifEie EAR IV
ZERBLATH LY, MENOAEM T, KRk
LEMENRHT LI BROBATH DT o7,
FTHbBLENFHLIE, FRLAAARIC=Y VA0 35
MO MBI AL 0.73 BE D ADEE R LA 10% T
), FBEEEL P AR OB UT R EAER D
HAbhiehote, B, KALTR L TENEOHBIL,
A TIEdH - et WEOMUHRZEI NIV L H T,
FTRCOFECHE Tled o1,

2. INELCHITIHMEBROBFRQRE

Table 29 wlRMI% 2 2 7ol o ILRERS (BER 90%) ©

Table 29. Some traits of azuki beans under
three levels of hill spacing

Hill spacing, cm?

Traits

10 20 30
Main stem height, cm 40.7 38.5 37.1
No. of branches per plant 2.0 2.9 3.1
No. of nodes per plant 15.2  23.1 27.4
No. of pods per plant 10.7 19.6 27.9
No. of seeds per pod 5.48 5.34 5.60
Seed weight per plant, g 8.0 14.6 21.8
Seed weight per m?, g 267 243 242

Means of five cultivars at 90% mature-pod stage.
1) Two plants per hill with a 60 cm-row width.

LI EC o€, b MEOFEHHEAY R L, EERS
L O D OTE ORI 5 — R e G RE &
Bl CHRIC B - e, 227U, KERIETEER OB
RIZERNPNEL, LACEBTRRFEL VNS o7,
T, EEER (19824F) ABATE 16 ¥ CERCFEE
L, ABHEFROMEIPECIS Tl LT
L%, TEIREEL Hh L5 EE T, 2RKFYT
# 250kg/10a TH o Tc, B & IR DB R4 RN
EbHE, ~"YTU3vX, zVEvavR, FINGOSI
FRECTR LB (10 cm) CRANEBAE L, THE
FA =V, FNEIREE (30 cm) TH o7,
NVT Y g 7 AR SRR O BRI N E 2 o fe,
Fio, BIET0Y CoOMEZ, 0% TR H
IR E ST (Y F v a7 XREL),

SEERIR & RIR AR ST D % Table 30
IR LT, SEEPRIARDR Evfeffir, IR 70% Tin 4
TREASBERE, 902 Tk 3 MREMERERNTA b, ML
NEEBRCTR SR E I ote, LA L, ke erph
KOEBERINELK, THATOMRLEELRD
bl ot, EORBELHRMAAALL TS &, B¥EER
0% ORI 0B DEAE LD IF B TH o7
M, FDERILT 1~6mg it Eleh o7z,

FRIERIIBER TR EL, LBk 0% CHE
Tdh 7o, Fo, BB T0% ClXBRE TR ZE EA)
<, 90% TURBEREEE /NS ME I R D It by, BRRT
ERFEROZHIERIFE Tloh i, FHRIK LEK
FEREGAOBRIEH Y, ~VF g v ALFE/NTTIL
Rt (r=—0561 & —0.540), = J & 5 ¥ X, F/T,
THAREA F =L r=—0.743~—0.959%* & R - o
Enb, PAbE S b TR, Lt - KOG
kT, BivEEL TR L2 X5,

3. EIILHITEBEY, HHEIUBIEBORE

K, NEEFRT, EETHE D RRED &L
Bt 35 KGR T LS ) UCikfeh - 7o s, IR
OELE BT 5 —3H7cBi5% Table 31 oo\ T
Ih &, FEREIHEE I UHKIAR L LS TR C
WL, B2 bR & B SR & o SRR
DENKTH 1, WEHEDZO X 5 RIS, 925
F (19814F) DKRRIZ LB LT ADBKREL, 5~6 A L4
DK & 5 B FTHOEME & h BIBK & EERX, Hic
FURK DI EED > DR L, BER TIL o
WEN NI ot BB LTS, &1, 7 A
LIRE DR & 4R X D KD » Tofe DA JAA B R8T,
B X 558 omm #ihR) 2wWhEroic, &R,
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Table 30. Effects of hill spacing and % mature-pod on mean seed
size and seed size variation in azuki beans

A. Mean seed size (mg)

% of mature-pod Hill Cultivar (C)

spacing, - -
at harvest cm Hayate- Takara- Erimo- Kotobuki- Akane-
(P) (S) shozu shozu shozu shozu dainagon
70 10 117 125 143 155 175
20 120 118 144 146 187
30 120 115 146 160 191
90 10 117 114 138 143 173
20 118 120 143 150 186
30 119 110 141 152 179
L C S CxS P PxC P xS PXxCxS
Significance - NS NS - NS * NS
B. Seed size variation (C.V.%)
% of mature-pod spgiiilnlg Cultivar (C)
at harvest cm Hayate- Takara- Erimo- Kotobuki- Akane-
(P) (S) shozu shozu shozu shozu dainagon
70 10 20.0 17.9 16.5 17.2 21.6
20 17.9 18.1 16.8 19.1 16.9
3 18.0 17.5 16.4 17.0 15.8
90 10 18.9 19.9 18.9 19.5 19.5
20 17.0 17.5 16.7 18.8 17.6
30 18.1 18.9 17.4 17.8 16.1
Signifi C S CxS P PxC PxS PXCxS
tgnilicance NS ok NS NS NS NS NS
* %% Gignificant at the 5% and 1% level, respectively. NS=not significant.
Table 31. Some traits of kidney beans under various planting methods
Planting method
Sowing date 515 5/15 5/28 5/28 5/28 5/28 6/10  6/10
Hill spacing, cm?) 15 30 15 30 15 30 15 30
Traits Plants per hill 1 1 1 1 2 2 1 1
Main stem height, cm 74.6 75.0 80.7 79.8 27.5 76.1 89.1 83.2
No. of branches per plant 3.9 5.3 4.2 5.3 3.0 3.9 4.9 6.4
No. of nodes per plant 24.8 36.4 27.6 38.8 19.7 29.6 30.3 45.6
No. of pods per plant 14.6 23.3 16.0 21.9 9.5 15.1 14.2 24.9
No. of seeds per pod 3.41 3.31 3.10 3.29 3.08 3.06 3.17 3.30
Seed weight per plant, g 20.4 34.1 21.6 33.9 13.0 20.0 20.7 35.4
Seed weight per m2, g 227 190 240 188 272 222 230 197

Means of four cultivars.
1) With a 60 cm-row width.
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Table 32. Effects of planting method on mean seed size and
seed size variation in kidney beans
A. Mean seed size. (mg)
Cultivar (C) Significance
Planting method - .
T Taisho- 1;)}1;;\;)}_11- Fukuryu- Hime- T TxC
kintoki kintoki chunaga tebo
Sowing date  5/15 499 476 544 260 ¥ *
5/28 502 519 553 284
6/10 557 520 574 258
Hill spacing 15cm 506 498 551 266 NS NS
30cm 532 517 562 268
Plants per hill 1 502 519 553 284 NS NS
2 493 525 575 274
B. Seed size variation. (CV.%)
Cultivar (C) Significance
Planting method . .
) Taisho- lo}lf.a%]_n- Fukuryu- Hime- T TxC
kintoki sros chunaga tebo
kintoki
Sowing date 5/15 20.9 18.1 14.2 15.7 *k *
5/28 19.7 16.3 14.1 14.6
6/10 15.0 14.0 12.8 17.7
Hill spacing 15cm 18.6 16.6 14.1 15.9 NS NS
30 cm 18.5 15.6 13.3 16.0
Plants per hill 1 19.7 16.3 14.1 14.6 NS NS
2 21.5 16.3 13.0 14.4

* %% Significant at the 5% and 1% level, respectively.

UCEr 4 S L, EHEIREEE A OB VW IRH
15cm 2K 37 KAV & 7o » 7o (KIE4:HF 191 kg, #HF
T 330 kg, +HFE4K: 324 kg, RAHR 243 kg/10 a),
SEdgkkiE, Table 32 iR+ X 5, BEHO®RW
X hEREEARAL R, KB T3 15cm kv )
30 cm TRk E¥FWCHFALD - FE T, Bk
KL ABEIIDLNIEh ok, FIBEORAINX
SRR TR ¥\ A OWTIL, il LSRR X a4
B oxE & &b, BRI CBTER (EdEE 0100
#H%D 7 H 19~24 ) ¥ 19°C KR Th - 7o, B
1k« BFDHIR S TRAPHIEMC K E otz &
NEZSLRB, L, BFCRERKORRAR LK
C, BRI O BIEHOERIIBER L Tl X 5 Th - 12,
FATRLBEHC LBEDIZPHETH - 1228
PRIR LM oBRIEH b, WIBE I hE L RBR Tk
o tee FHFRIADK Z W ERRTRIVNZ L E W HEE
tax, Fig. 27 it L5, B EMIARNE A&

24

o
»

20

Seed size C.V.,

Fig.

© Hime-tebo 1r=-0,788%

® Taisho-kintoki r=-0,816*

NS =not significant.

4 Tokachi-shiro-kintoki r=-0.763*

& Fukuryu-chunaga r=-0,925%**

< A
S a
- a 4 .
[ole) .
<5 Lo
4
- a
AT
1 " 1 1 | 1 I
0.2 0.3 0.5 0.6
Mean seed size, g
27. Relationship between mean seed size

and seed size variation (C.V.%) under
various planting methods in kidney bean

cultivars.
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SEC @R 15em), 6 A 6 A (15cm, LA T) D6
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of seed sizes.

This fact has been watched with

keen interest for a long time and there are a great

many reports on the significance of seed size to

subsequent growth and yield. Seed size variation,



432 B A RERDGRE H10B H4T

that is to say uniformity of seed size, is an impor-
tant factor in evaluating (but only observing with
naked eye) seed quality of grain legumes in Japan.
However, little data are available on the extent
and the source of seed size variation based on
actual measurement. A reason for this situation
seems to be mainly due to the time-consuming
labor necessary for measuring the size of large
quantities of seeds.

In this study, first, the methodology for seed
size in three grain legumes (soybean, azuki bean,
and kidney bean) was investigated and a quick and
accurate method (an automatic weighing system)
was established.

Using many different cultivars, the characteris-
tics of distribution and the source of variation of
seed size were analyzed. Moreover, to provide
information for the uniformity of seed size in grain
legumes, the effects of cultivar and planting method
on seed size variation were examined. The prin-
cipal results obtained in this study were summa-
rized as follows:

I« The Measurement of Seed Size.

Using a total of 70 cultivars (lines) which mainly
differed in plant type, maturity, and seed size,
variations of seed length, width and thickness were
estimated and the relation to seed weight within
cultivars were investigated. On the basis of these
results, it was checked whether a slotted sieve
method, with its easy handling, was useful or not
for seed size estimation, then an automatic sequen-
tial single-seed weighing system was designed and
presented.

1. Among seed dimensions, a clear relationship
of length>width>thickness was found in almost
all cultivars. This shows that seed size variation
using a slotted sieve method is based on the meas-
urement of seed width in soybean, azuki bean, and
kidney bean.

2. Ratios of one seed dimension to another such
as length/width were remarkably different between
crops and cultivars, Within cultivars these ratios
were stable in soybean (below 3% in C.V.) than in
azuki bean and kidney bean (4 to 6% in common,
10% for length/thickness in some cases).

3. Of the three seed dimensions width was cor-
related most closely with seed weight in soybean
cultivars, whereas thickness had relatively high
correlations in azuki beans. In kidney beans, there

was not found a constant relationship between
one seed dimension and seed weight, and correla-
tion coefficients were lower than those in soybeans
and azuki beans.

4. From these observations, it was concluded
that a slotted sieve method was inappropriate for
estimation of seed size variation across three grain
legumes and there might be no common method
except measurement of single-seed weight. It was
then attempted to design and assemble an auto-
matic single-seed weighing system.

5. A new system, which consists of three major
parts, as follows; seed picker regulated by nega-
tive vacuum pressure, digital electronic balance
and a computer, can sequentially weigh approxi-
mately 1,500 to 1,800 individual bean seed per hour
with 0.01 g readability.

1I.  Characteristics of Seed Size Distribution.

Further work was performed in order to provide
more accurate information concerning the seed size
distribution in cultivars and to investigate the
appropriate sample size for estimation of seed size
variation,

1. After observing individual plants (in each
100 plants of 4 soybean cultivars), many cases did
not fit the normal distribution in the chi-square
tests, but rather their distribution was character-
istic of a negative skewness.

2. The distribution shape of plant communities
closely resembled the normal distribution but a
negative skewness still remained. Such a charac-
teristic of the seed size distribution was observed
not only in soybeans but also in azuki beans and
kidney beans.

3. At least two-thirds of seed size variation for
cultivars were estimated to be attributed to intra-
plant variation.

4. In the estimation of seed size variation at
least all seeds from 10 plants (plant base) or 300
seeds (seed base) should be measured.

III. Source of Seed Size Variation within Plant.

A. Flowering Date.

The significance of the intra-plant flowering date
in the development of pods and seeds was investi-
gated under field conditions with nine soybean
cultivars differing in growth habit, maturity, and
mean seed size. Flowers were distinguished every
five days by painting the calyxes a different color.

1. In semi-indeterminate and indeterminate cul-
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tivars the peak of flowering was in the middle of
the flowering period while in determinate types
most flowering occurred in the first ten days. It
tended to be the earlier the flowering date the
lower the abscission level, although the podding
efficiency of the earliest flowering group of the
indeterminate types was somewhat low.

2. The nodal distribution of pods on the main
stem were different between types of growth habit
In the

determinate types most pods in the upper and

and also among determinate cultivars.

middle portions of the main stem showed a tend-
ency to appear in the first 5 days of flowering and
in the middle 10 days in the other types.

3. Pod length and pod width attained their
maximum values within 20 to 30 days after flow-
ering regardless of cultivars or flowering groups.
Although thickness of pod, and length, width and
thickness of seed increased until near maturity,
differences in sizes of seed among flowering groups
became very small during the dehydration process.

4. At maturity the dry weights of pods and
seeds that originated from the later period of flow-
ering were less than those from the earlier period.
In indeterminate iypes, the earliest-flowered pods
and seeds were also low in dry weight. In deter-
minate types seeds from the later flowering group
had a low rate of dry matter accumulation (RDA)
or a short effective filling period (EFP), whereas in
indeterminate types the earlier-flowering seeds had
a low RDA while seeds from the later flowering
period had a short EFP.

5. Flowering date was shown to be a major
source of seed size variation within plants, however,
C.V. of about 20% in seed size was still found in
each flowering group in each cultivar.

B. Seed Position.

Differences of seed size between shoots, between
nodes, between pods, and within pods were inves-
tigated for 11 soybean cultivars and contribution
of these four sources to seed size variation within
plants was analysed.

1. Little differences were found in seed size
between shoots except in poor-developing branches.
Seed size was an average of 4% smaller in branches
than in the main stem.

2. Larger seeds were located on the middle
nodes of shoots. Smaller seeds tended to be lo-

cated on the upper nodes in indeterminate cultivars

while on the lower nodes in determinate ones.

3. Primary racemes had larger seeds than sec-
ondary and terminal racemes. Among pods with
a different number of seed, the mean seed size of
a 4-seed pod was the smallest followed by that of
3-seed pod and 2-seed pod. Seed size of a 1l-seed
pod was not always the smallest among the cul-
tivars.

4. Clear relationships of size for seeds from a
pod were found, as follows; base <top<central two
for a 4-seed pod, base<top<center for a 3-seed
pod, and base<top for a 2-seed pod (base seeds
were defined as located near the peduncle). The
size of base seeds in 4- or 3- seed pods were 15
to 30% maller when compared with the largest
seeds.

5. From the analysis of variance, seed size varia-
tion within plants accounted, on an average in
cultivars, for 11, 18, 28 and 43% of variation be-
tween shoots, between nodes, between pods, and
within pods, respectively. Contribution of variance
between pods to total was about 50% in indeter-
minate cultivars (except Ohoshu), which is larger
than in determinate cultivars.

IV. Differences among Cultivars for Seed Size
Variation.

The extent of seed size variation (expressed as
C.V.; coefficient of variation) and its relation to
various traits were examined in 30 cultivars (lines)
for soybeans, 18 for azuki beans, and 22 for kidney
beans, which differed mainly in plant type, matu-
rity, and mean seed size.

A. Soybeans.

1. Seed size C.V.s ranged from 10.2 to 26.1%
with significant differences among cultivars. There
was a significant negative correlation between C.V.
and mean seed size. Where mean seed size was
similar, C.V. was correlated positively to the num-
ber of pods (seeds) per plant and negatively to the
growing period. For seed shape a cultivar having
more spherical seeds tended to show low seed
size C.V.

2. No correlation was found between the flow-
ering period and seed size C.V. among cultivars,
suggesting independence of stem termination habit
from uniformity of seed size. Similar results were
obtained from the experiment of isogenic lines
for stem termination.

3. Although the differences of seed size C.V.
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between years and year by cultibar interaction
were significant (P=0.05), the rank correlation for
cultivars was relatively high (r;=0.781%+*).

B. Azuki beans.

1. Differences of seed size C.V. among cultivars
were significant, and ranged from 16.1 to 25.3%.
Seed size C.V. showed a non-significant, although
negative, correlation with mean seed size among
cultivars (= —0.335).

2. Number of nodes, pods and seeds on branches
per plant were positively correlated with seed size
C.V. No correlation was found with the other
traits examined such as plant height, growing
period, number of pods per plant and so on.

3. Seed size C.V. varied from year to year, but
tended to be high when mean seed size was small.

C. Kidney beans.

1. There was no correlation between C.V. and

mean seed size among cultivars (r=—0.018), al-
hougth C.V.s ranged from 12.1 to 26.8% with sig-
nificant differences. .
- 2. Seed size C.V. was positively correlated with
the number of seeds on branches per plant, and
showed non-significant differences among plant
A cul-
tivar with flatter seeds showed a tendency of
having a high seed size C.V.

V. Effects of Planting Methods on Seed Size
Variation.

types (dwarf, bush, semi-viny, and viny).

Five soybeans, five azuki beans, and four kidney
bean cultivars were used to examine the effects of
planting date, number of plants per hill, and hill
spacing on seed size C.V.

1. Soybeans. The experiment consisted of six
treatments: 7.5, 15, and 30cm hill spacings with
one plant per hill; 2 and 3 plants per hill with
15 cm hill spacing (the planting date was May 23
in these treatments); and late planting on 6 June
with 15cm hill spacing and one plant per hill.
Row width of 60 cm was common to all treatments.

Mean seed size tended generally to be large for
a wide hill spacing and to be small for late plant-

ing. There was little effect from the number of
plants per hill on mean seed size. The lowest
seed size C.V.s were obtained under the wide hill
spacing excepl cv. Kitamusume, but the conditions
that maximized C.V. were varied among the cul-
tivars. Within cultivars across treatments, seed
size C.V.increased with decreasing mean seed size in
cvs Ishikarishiro No. 1, Kitamusume, and Yuzuru,
but such a correspondence was not found in cvs
Tokachinagaha and Toyosuzu.

2. Azuki beans. Plants were sown at 10, 20, 30
cm hill spacings with 60cm row width and two
plant per hill. Harvest was done at 70% and 90%
mature-pod stages.

For mean seed size, a 30 cm hill spacing resulted
in large size at the 70% stage in 4 cultivars,
whereas a 20 cm hill spacing resulted likewise at
the 90% stage in 3 cultivars, although the differ-
ences were not significant between hill spacings.
Seed size C.V. was significantly high for a 10cm
hill spacing, but was not significant in the differ-
ence between 70% and 90% mature-pod stages.
With decreasing mean seed size, C.V. tended to
increase, especially in medium- and large-seeded
cultivars (Eimo-shozu, Kotobuki-shozu, and Akane-
dainagon).

3. Kidney beans. A total of eight treatments
were made: three planting dates (15 May, 28 May,
and 10 June) with two hill spacings (15 and 30 cm)
at one plant per hill, plus 15 and 30 cm hill spac-
ings at two plant per hill on 15 May. Row width
was 60cm in all treatments.

Planting date had significant effects on both
mean and C.V. of seed size: low C.V. with large
mean seed size was obtained from late planting.
There was no significant differences between hill
spacings and number of plants per hill, but mean
seed size was slightly larger in 30cm than in 15
cm hill spacing. In all cultivars, seed size C.V.
was significantly and negatively associated with
mean seed size among the treatments.



