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Table 1. Seed components and 100 seeds weight(g) of cultivated soybeans with early maturity.

Cultivars Region Seed Seed components (%)
weight  Protein 0Oil Residuals

Experiment A

Bekkai Zairai BHEAE R 1 28.2 37.3 21.3 41.4
Ezonishiki Gokuwase R SR SRR LA 1 25.2 38.4 20.3 41.3
Gokuwase Chishima AT B 1 20.1 45.4 15.3 39.3
Gokuwase Kamishunbetsu g EE 1 28.5 38.3 20.8 40.9
Horokanai Zairai LIRS 1 25.9 38.0 20.6 41.4
Karafuto 1 X115 1 27.6 37.2 20.4 42.3
Karafuto (Toyohara) HER (BH) 1 26.3 39.1 20.1 40.8
Kosodefuri sNHhR 1 20.0 43.6 16.8 39.6
Kurosaya B3R 1 23.9 39.8 17.0 43.3
Miharudaizu =FKE 1 28.9 35.9 21.7 42 .4
Okuhara 1 BF 15 1 27.4 37.3 20.9 41.7
Oosodefurt 47 - KAiR47 1 33.1 37.6 20.4 42.0
Qosodefuri 50 KAR50 1 32.1 39.4 19.2 41.4
Otofuke Qosode TR 1 41.3 37.0 19.9 43.1
Sakamoto Wase A ELAE 1 20.7 44.3 16.2 39.6
Tokachi Ooba R RIE 1 37.5 38.6 18.7 42.7
Urayama Wase A 1 25.8 38.1 20.8 41.1
Wase Kosode BB 1 19.9 45.0 16.2 38.8
Yoshioka Churyu 5 ] s 1 22.5 43.7 16.8 39.5
Cha Mame (Touhoku) FE (L) 2 28.0 40.3 19.3 40 .4
Gokuwase Edamame WP AN 2 21.9 45.0 16.0 38.9
Hanjiro R 3= 2 17.2 42.2 16.6 41.2
Karihatakiya 28 AP E4285 2 15.4 42 .4 16.0 41.5
Kohachigatsu 14 NARAL14E 2 16.7 40.7 17.9 41.4
Oodate 1 Xt 15 2 18.5 40.2 16.3 43.5
Oou 13 B35 2 23.6 37.8 18.0 44 .2
Otome Wase Fay oo 2 32.7 38.9 19.6 41.5
Sakata Wase BEHSA 2 13.5 38.8 18.3 42.9
Chinko Fa 3 14.8 42.0 16.8 41.3
Karihatakiya A4 3 15.8 43.2 16.2 40.6
Wase Oiran Bagr15 3 30.2 41.0 17.1 41.9
Yore ER 3 13.3 41.7 15.9 42.3
Cha Mame (Kantou) BT (BIH) 4 18.6 40.6 15.4 44.0
Hachigatsu Mame AR 4 20.1 39.9 17.3 42.8
Kakihadaka X NT A 4 19.2 39.3 17.8 42.9
Chakaori BE 5 28.3 36.4 19.6 44 .0
Gokuwase Hayabusa Edamame WA NI EE 5 20.2 43.3 16.8 40.0
Natsu Daizu 1 BKE 1% 5 20.9 38.1 18.6 43.3
Fuufu Daizu FS NG 6 20.0 41.1 15.8 43.1
Kairyou Shirome WREHE 6 16.2 41.9 16.2 41.9
Kimusume AR 6 15.6 41.0 16.4 42.6
Kisaya A 6 13.0 43.4 15.2 41 .4
Matsuura A 6 17.0 42.6 15.4 42.0
Wase 1 1584 6 16.1 45.8 1 16.0 38.2
Wase 3 3 FHAE 6 20.6 44.1 15.8 40.1
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Table 1. Continued
Cultivars Region Seed Seed components (%)

weight  Protein 0il Residuals

E};xperimen_t B
Ohyachi 2 K 2 %5 1 28.1 37.5 19.4 43.2
Akita Daizu KHEKTE 2 31.9 37.3 19.7 42.9
Akitashu (Ishioka) R (CAR) 2 25.7 39.5 14.7 45.8
Ao H 2 13.0 41.3 16.3 42 .4
Ao Mame Hachigatsu Mame HFHEAAR 2 42.2 39.1 17.3 43.6
Cha Mame (Touhoku) FE (I 2 27.7 38.5 19.6 41.9
Chusei Dadacha A HESZ TS A 2 36.1 37.8 17.1 45.0
Chusei Dadacha B 475 F B 2 26.3 38.6 15.3 46.1
Chusei Datecha A ghER 2 28.6 37.0 16.0 47.0
Col/Aomori/1981/L124 Col H#R1981L124 2 28.2 35.9 20.9 43.2
Col/Aomori/1981/1.134 Col #H#%1981L134 2 26.9 35.2 21.3 43.5
Col/Aomori/1981/L145 Col HF#1981L145 2 22.7 38.6 20.7 40.7
Col/Aomori/1981/1.146—2 Col H#1981L146—2 2 31.6 35.8 20.9 43.3
Date Chamame E HEXE E 2 31.6 40.8 17.2 41.9
Date Chamame L HELRT L 2 28.8 40.7 16.7 42.6
Edamame L170 3 L170 2 34.0 39.9 15.7 44 .4
Goishi Shirobana AT 2 34.6 39.3 16.6 44.0
Higan Mame {3352 2 25.1 41.4 15.8 42.8
Hoshi Mame 23 2 31.8 41.6 16.1 42.3
Ishii Wase AHEE 2 26.9 38.9 16.8 4.3
Iwate Iwaizumi 51 HFEMS1 2 32.1 36.1 20.5 43.4
Iwate Iwauzumi 58 P R58 2 30.6 39.9 17.6 42.4
Iwate Kamaishi 17 HEEOLT 2 28.6 34.1 21.0 44.9
Iwate Kamaishi 16 HFEAL6 2 27.8 33.2 21.0 45.7
Iwate Ninohe 23 HFEIF23 2 31.9 35.7 21.2 43.1
Iwate Ninohe 51 HFF51 2 30.5 35.5 21.5 43.1
Iwate Ohfunato 45 = FKRRIE4S 2 28.7 35.9 21.3 42.8
Iwate Touno 1 = FEE 1 2 27.9 33.2 21.6 45.2
Iwate Touno 3 TR 3 2 32.5 38.3 19.3 42.4
Jouhouji Zairaishu Bk R 2 38.5 39.5 16.7 43.7
Jumonji Zairaishu 3 A R 2 34.7 40.3 16.3 43.4
Kawanagare (Iwate) N (&) 2 22.4 37.8 16.1 46.1
Ke Mame £5 2 30.2 38.2 17.2 44.6
Keburi 1 ER 15 2 23.2 38.0 16.7 45.3
Kinnari Zairai SRR 2 26.5 39.0 16.6 44 .4
Kizukuri Zairai RiE AN 2 34.6 37.5 16.7 45.8
Komatsu Zairai ANRTE SR 2 26.8 38.4 17.5 44.1
Kosaka Zairai(Katsubeso) ANRAESR (48 18) 2 19.3 37.1 17.4 45.4
Miso Mame R 5 2 20.7 39.1 16.9 44.0
Mumou Hadaka FEEE 2 24.1 41.0 16.0 43.0
Nanbu (450 2 23.2 37.2 18.0 44.8
Nangun Takedate FAERAT £ 2 16.9 38.9 17.3 43.8
Nishitsugaru Zairaishu P AT SR 2 13.6 40.4 15.9 43.8
Nomoto Shirobana{(Fujisaka) BAATE (HER) 2 14.4 40.9 15.8 43.4
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Table 1. Continued
Cultivars Region Seed Seed components (%)
weight  Protein 0il Residuals

Ode Zairai /AR 2 16.9 42.0 15.4 42.6
Otome Wase L RE 2 33.1 39.6 18.5 41.9
Shimokawa N 2 12.5 40.7 17.1 42.2
Shirayama Dadacha HIlZ 75+ 2 25.2 37.8 16.6 45.6
Shounai Wase ENEE 2 13.6 40.1 16.2 43.7
Shounai 1 EWN15 2 28.8 38.0 16.4 45.5
Tairadate Zairaishu P AL RAE 2 30.7 40.3 16.9 42.8
Takiya Mame BAE 2 29.5 36.8 18.3 44.9
Tonoju Dadacha NHB ST+ + 2 27.1 38.9 17.2 44.0
Wase Dadacha Ba: 55+ 2 26.7 37.0 16.1 46.9
Wase Datecha B FhER 2 26.0 38.0 19.2 42.8
Wase Keburi BAEER 2 28.6 38.4 18.9 42.7
Wase Shirayama Dadacha BAEHLS ST+ 2 26.3 38.1 16.0 45.9
Zunda Mame FTARE 2 39.5 39.6 15.8 44.7
Kugatsu Mame AR 3 26.1 42.5 15.4 42.0
Kurosakigake 2 3 28.5 40.5 18.1 41.4
Nezumi Saya B3 3 18.7 39.4 15.5 45.1
Shimo Shirazu A 3 14.7 33.4 22.1 44.5
Sumoto Zairai HARLER 3 25.2 41.4 17.0 41.6
Wase Tainome HAgad 3 23.3 41.7 15.6 42.7
Yore ER% 3 13.2 41.3 15.5 43.2
Aka Daizu KR 4 11.0 39.4 15.5 45.1
Akatsuka TR 4 20.7 41.3 16.1 42.7
Arakumame (K) 7778 (K) 4 19.2 40.2 17.4 42.5
Ban Echigo iR 1% 4 14 .4 38.8 16.8 44 .4
Bansei Daizu B KR 4 19.7 40.8 16.8 42 .4
Bitoku Daizu EEKD 4 19.3 39.2 18.1 42.7
Chiba Zairai (51—3—1) TR (51-3-1) 4 17.0 39.3 18.1 42.6
Cha Mame (Kantou) #5 (B®R) 4 17.8 39.8 15.0 45.2
Ginnan A 4 13.0 41.1 15.4 43.5
Gokuwase Natsu Daizu WEEE KR 4 18.0 43.4 15.8 40.8
Izumidasan SRHIBE 4 20.3 40.1 15.7 44.1
Jizou i 4 13.7 38.2 18.8 43.1
Kairyo Kimusume WRAR 4 13.8 39.3 17.4 43.3
Karashirazu A 4 24.1 42.5 16.0 41.5
Katsurakouden A4 H 4 16.1 40.3 15.7 43.9
Kawatashiro W E 4 21.6 41.7 16.2 42.1
Ke Hadaka E] 4 12.1 41.3 15.8 42.9
Komame NE 4 14.1 39.4 17.1 43.5
Matsuura Zairai P 7E K 4 16.2 42.0 15.9 42.2
Mikawashima =g 4 23.5 40.2 17.1 42.7
Miyashiro Jun 1 A 1 5 4 21.1 38.4 16.1 45.5
Ninomiya o 4 21.1 38.2 16.2 45.6
Nishiarai PEEI 4 24.7 40.6 16.7 42.7
Odagiri Zairai /NI R 4 17.6 41.5 17.2 41.3
Ogasawara Zairai NG TR AR R 4 24.2 41.0 16.1 43.0
Oraku Mame B5HK(E 4 13.4 41.4 15.3 43.3
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Table 1. Continued .
Cultivars Region Seed Seed components (%)
weight  Protein 0il Residuals

Takasago =i 4 24.4 42.5 16.1 41.4
Takiya (waseshu) W (R 4 18.0 39.3 15.5 45.2
Tochigi 3 WK 35 4 21.6 43.9 14.8 41.3
Tsuru Daizu D5HKE 4 33.8 39.3 16.0 44.6
Wase Daizu =N N 4 14.3 38.1 18.5 43.5
Wase Daizu 11 BAKE1 4 14.7 37.4 19.0 43.7
Wase Daizu 12 B k12 4 17.3 38.8 18.2 43.0
Wase Daizu 4 Bakg 4 4 15.8 41.2 16.6 42.2
Wase Daizu 7 BAgKg7 4 18.1 43.3 16.0 40.7
Wase QOosaya Bl % 4 27.2 41.9 16.3 41.9
Chamame Shouryu =R 5 13.3 41.4 16.4 42.2
Gifu Wase Senshutsu I o 1 8 5 22.1 38.9 18.1 43.0
Goubara Daizu Rl N 5428 NI+ A 5 20.8 39.1 17.2 43.7
Ki Daizu(Hayashi Ayako) HARE (hdH*+) 5 21.9 37.5 16.8 45.7
Kokasa Zairai IINERESR 5 26.2 42.6 16.1 41.3
Koshika Daizu HBEAR 5 19.5 41.1 16.4 42.6
Shirakawa Chamame BINZEE 5 25.2 39.3 17.2 43.5
Takaoka Zairai JE Fi A oK 5 14.3 40.6 16.7 42.6
Wase Asahi HA#H 5 17.4 37.8 17.1 45.1
Col/Ehime/1981/Utsunomiya ColZE1R1981F#R = 6 16.3 36.4 20.8 42.8
Kisaya €3 6 12.8 42.6 15.0 42.3

Region ; 1 Hokkaido, 2 . Touhoku, 3 Hokuriku, 4 . Kantou, 5 : Toukai, Kinki and Chugoku, 6 : Shikoku and Kyushu.
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Fig.l. Frequency distribution of cultivated soybeans with ealy maturity for 100 seeds weight

and protein and oil contents(95) of seeds.
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Correlation coefficients among 100 seeds weight, and protein and oil contents of seeds.

Character combination

Experiment A Experiment B

No.of strains examined

100 seeds weightn — Protein content
— Oil content
— Residuals
Protein content  — Oil content
— Residuals
Oil content — Residuals

44 113
—0.611** —0.287 **
0.714 ** 0.237*
0.183 0.142
—0.861** —0.768 **
—0.718** —0.592 **
0.264 —0.060

* and ** ; Significant at the 5 and 1 % levels, respectively .
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Fig 2. Scatter diagram of soybean cultivars with early matu-
rity for protein and oil contents of seeds. Two cultivar
groups with extremely early maturity in Exp.A are
shown as black circles (high oil content) and squares
(high protein content). Cultivars with high oil content
in Exp.B (black circles) were collected in Aomori and
Iwate Prefectures.
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Summary

Protein and oil contents of seeds were survayed for 152 Japanese soybean cultivars with early
maturity using near-infrared reflectance spectroscopy.

Both components exhibited a marked variation among the cultivars examined. The coefficients of
variation were 5.6 % and 6.7 % for protein content and 10.3 9§ and 11.0 % for oil content, these values
being smaller than those of one hundred seeds weight. Protein content correlated negatively to both
contents of oil and the residuals, whereas the latter two associated independently.

Cultivars with extremely-early maturity could be classified into two groups by seed components, the
one with high oil and low protein contents and the other with high protein and low oil contents. Both
groups had different isozyme genotypes, and appeared to be of different origins.



