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Fig. 1.
chromatography.

A Linolejc acid (C18:2)

ALinolenic acid (C18:3)

Fatty acids in soybean seeds of a landrace “Chusei Dadacha” detected by gas
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Table 1. Fatty acid composition in soybean landraces and pure-line selections with early maturity.
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Region Accession Cl6:0 Cl18:0 C18:1 C18:2 C18:3 CG
Tohoku Akita Daizu KHEAXE 11.3 3.4 25.4 51.7 8.2 A
Akitashu (Ishioka) K (am) 10.4 2.7 14.2 55.0 17.8 H
Ao H 11.3 2.9 13.9 57.6 14.4 H
Ao Mame Hachigatsu Mame HFEABT 12.2 2.7 14.3 57.6 13.2 B
Cha Mame (Tohoku) FE () 11.7 3.5 19.8  56.1 8.9 I
Chusei Dadacha ST 12.0 2.8 17.4 54.6 13.2 1
Chusei Datecha oA g 11.4 2.6 17.4 53.8 14.8 1
Col/Aomori/1981/1.124 Col/#H#%/1981/L124 11.1 2.8 24.1  52.0 10.0 C
Col/Aomori/1981/L134 Col/&#:/1981/L134 11.7 3.0 20.5  55.8 9.0 A
Col/Aomori/1981/L145 Col/#F#/1981/L145 12.1 3.2 26.3 50.3 8.1 A
Col/Aomori/1981/1146-2 Col/##:/1981/1L.146-2 10.6 2.9 29.4 485 8.6 B
Date Chamame E HERTE 11.7 3.2 20.5 53.7 10.9 A
Date Chamame L FHERTL 11.4 3.1 20.5 54.0 11.0 A
Edamame L170 HEL170 10.8 1.5 10.8 58.9 18.0 B
Goishi Shirohana By aN= P2 10.2 2.6 13.7 59.8 13.7 A
Higan Mame A= 2= 13.1 2.9 15.7 55.3 13.1 A
Hoshi Mame B 11.0 2.8 13.8 59.7 12.7 F
Ishii Wase AHEBEE 12.2 2.6 16.5 55.7 12.9 F
Iwate Iwaizumi 51 G ERE 12.7 2.9 17.4 55.5 11.5 D
Iwate Iwaizumi 58 AFER58 11.5 2.9 20.8 55.0 9.9 -
Iwate Kamaishi 16 HFEALS 10.8 3.0 24.4  51.7 10.0 B
Iwate Kamaishi 17 aFEHLT 11.0 2.9 25.9 50.7 9.4 -
Iwate Ninohe 23 H5FTH23 11.1 3.5 24.5 51.5 9.4 B
Iwate Ninohe 51 EF 51 11.3 2.9 22.9 53.1 9.8 B
Iwate Ohfunato 45 aFAMEIES 1.1 2.5 23.3  53.1 10.0 —
Iwate Toono 1 EFEHT1 11.6 3.1 16.6 57.9 10.8 B
Iwate Toono 3 EHFHEE 3 11.4 2.8 18.8 55.9 11.1 —
Jouhouji Zairaishu SR 10.7 2.8 14.8 57.7 14.0 C
Jumonji Zairai ek 10.4 3.0 16.3 55.1 15.2 E
Kawanagare (Iwate) NFn (BF) 10.5 2.8 13.7 58.3  14.7 H
Keburi 1 FiR 15 11.0 2.7 15.4 56.1 14.8 H
Ke Mame ESESA 10.3 2.9 18.9 56.6 11.3 E
Kinnari Zairai & TR 10.7 3.0 17.2 55.1 14.0 D
Kizukuri Zairai 7K1 7E Sk 10.5 3.1 16.4 56.3 13.9 F
Komatsu Zairai JINATE S 11.3 3.4 16.8 57.3 11.2 G
Kosaka Zairai (Katsubeso)  /NMRFEFR (48%) 11.0 2.6 19.3 54.0 13.1 K
Miso Mame BRI 11.1 3.4 17.2 54.8 13.5 A
Mumou Hadaka EEHR 11.7 2.8 14.6 56.9 14.0 F
Nanbu MR 11.1 2.6 15.1 57.5 13.7 K
Nangun Takedate [=E ip: 11.9 2.9 15.8 56.9 12.5 K
Nishitsugaru Zairaishu PE RS S 9.5 1.7 12.4 58.9 17.5 K
Nomoto Shirohana (Fujisaka) BA @7t (HK) 11.6 2.8 14.2 569 14.5 D
Ode Zairai NHAER 11.5 3.0 15.4 57.0 13.1 K
Otome Wase L RE 10.9 2.9 22.4 54.1 9.7 F
Shimokawa Eogll] 11.4 2.8 14.6 58.8 12.3 H
Shirayama Dadacha BN 7 F + 11.7 2.1 19.6 53.5 13.0 I
Shounai 1 ERN1%5 11.7 2.5 20.3 54.1 11.3 I
Shounai 2 ER25 10.0 2.1 18.1 56.9 12.9 F
Shounai Wase FEARRE 12.1 2.7 15.0 56.5 13.7 K
Tairadate Zairaishu S fE A Sk AE 11.0 2.9 15.5 57.3 13.2 F
Takiya Mame WA 12.3 2.7 22.2 52.3 10.5 I
Tonoju Dadacha NHNE T 7F x 12.2 2.9 19.1 54.2 11.6 F
Wase Dadacha By yrs 10.8 2.6 23.1 51.4 12.1 1
Wase Datecha B gk 12.1 3.5 18.8 55.9 9.8 D
Wase Shirayama Dadacha  f4£EAILST S T+ 11.9 2.5 22.2  52.6 10.7 I
Wase Keburi BAEik 12.5 3.2 16.2 56.8 11.2 A
Zunda Mame FTAEESH 10.5 3.4 16.7 54.7 14.7 F
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Table 1. Continued

Region Accession Cl6:0 Ci18:0 C18:1 C18:2 C18:3 CG
Hokuriku Kuro Sakigake BHX xpld 10.9 3.3 24.7 51.9 9.2 H
Nezumi Saya B3 10.9 3.6 16.2 55.3 14.0 H
Shimo Shirazu FEAH 12.3 3.7 19.8 56.0 8.2 J
Sumoto Zairai BAAESf 12.8 3.0 18.8 55.1 10.4 C
Wase Tainome BaEaonB 13.7 4.1 20.2 50.7 11.2 D
Kanto Aka Daizu IRARE 10.4 2.3 12.1 59.8 15.5 F
Akatsuka TR 12.9 2.8 13.2 56.5 14.6 E
Araku Mame (K) 7778 (K) 12.4 3.1 15.4 56.7 12.5 H
Ban Echigo RS 11.8 2.7 12.6 57.8 15.2 I
Bansei Daizu % S v 11.4 2.7 17.8 54.7 13.4 D
Bitoku Daizu EEAT 12.4 3.6 16.1 56.5 11.4 J
Cha Mame (Kanto) K (BR) 10.9 2.4 18.8  53.5 14.4 C
Chiba Zairai 58-3-1 FHE7ER58-3-1 12.9 4.6 21.5 52.0 8.9 J
Ginnan i 11.0 2.9 14.1 57.2 14.8 D
Gokuwase Natsu Daizu N - N 11.8 3.5 20.5 54.6 9.6 C
Izumidasan SEE 11.9 3.0 14 .4 55.8 15.0 F
Jizou Hhjeg 11.8 3.4 17.3 57.6 10.0 H
Kairyou Kimusume R 13.5 3.1 13.8  57.0 12.6 G
Karashirazu A 12.6 3.1 18.8 53.9 11.7 C
Katsurakouden AEH 12.6 3.0 17.2 53.8 13.5 H
Kawata Shiro HH 12.4 3.3 15.9 54.5 13.9 E
Ke Hadaka ER 12.7 3.6 17.6 53.0 13.2 I
Komame /NEL 11.7 3.5 15.1 56.6 13.2 F
Matsuura Zairai AL R 12.6 3.0 20.1 52.1 12.1 I
Mikawashima =mE 12.5 3.2 18.4 55.0 10.8 A
Miyashiro Jun 1 A1 5 10.1 2.7 13.8 56.8 16.5 H
Ninomiya -g 10.3 3.3 18.9 54.1 13.4 H
Nishiarai P H: 12.3 3.1 19.2 54.1 11.3 A
Odagiri Zairai JNHYAE 3R 12.4 4.2 23.2 51.3 8.8 E
Ogasawara Zairai INEEIRAE SR 12.8 3.1 18.6 52.4 13.0 D
Oraku Mame Bo(E 11.6 3.3 17.9 52.8 14.3 I
Takasago fr=2 12.3 3.2 20.9 53.6 10.1 A
Takiya (Waseshu) WY (BAbfE) 10.6 3.3 15.5 55.1 15.4 H
Tochigi 3 Wik 35 12.7 3.1 15.5 55.1 13.6 C
Tsuru Daizu DHKRE 12.2 2.7 18.2 55.8 11.0 H
Wase Daizu 4 REAT 45 12.2 3.0 15.0 55.6 14.2 G
Wase Daizu 7 BEXTTHE 11.8 3.8 20.9 54.1 9.3 C
Wase Daizu 11 BERFIS 12.4 4.2 17.1 56.6 9.7 J
Wase Daizu 12 R NITAVAS 11.9 3.6 20.3 54.6 9.6 J
Wase Daizu BELE 13.1 4.4 19.4 53.6 9.4 J
Wase Oosaya FA kR 12.7 3.0 19.5  53.0  11.7 C
Yore I 11.3 2.8 17.1 54.9 13.9 B
Tokai  Chamame Shoryu PN i 13.5 4.0 15.9 54.2  12.4 I
Gifu Wase Senshutsu e B B 538 14 12.9 4.4 19.4 53.8 9.5 D
Kokasa Zairai NETER 13.9 3.8 19.3 51.8 11.3 C
Koshika Daizu WE AT 12.2 3.2 20.0 53.4 11.2 I
Shirakawa Chamame BHINZEE 12.4 3.4 14.3 58.8 11.0 E
Takaoka Zairai R iZe R 12.8 3.2 14.6  55.2 14.2 H
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Table 1. Continued

Region Accession Cl6:0 C18:0 C18:1 C18:2 Cl8:3 CG
Chugoku Goubara Daizu TIHiE L KRE 11.4 4.2 18.4 55.4 10.5 E
Ki Daizu {Hayashi Ayako) #®AE (MhHLF) 11.2 3.2 18.3 53.6 13.7 E

Wase Asahi RAWH 9.5 2.8 12.4 606  14.8 B

Shikoku Col/Ehime/1981/Utsunomiya Col/%i%/1981/54#FE 12.0 3.7 20.2  55.9 8.2 H

Kyushu Kisaya g 13.3 2.9 12.4 54.8 16.6 I

Figures in Table represent ratios (%) of each component to five major fatty acids.
CG ; Cultivar Group was classfied on the basis of isozyme genotypes .

Table 2. Descriptive statistics for five fatty acids (%)
in 110 soybean landraces and pure-line selections.

Average Minimum Maximum C. V.
(%) (%) (%) (%)
Palmitic Acid (C16 : 0) 11.7 9.5 13.9 7.9
Stearic Acid (C18 : 0) 3.1 1.5 4.6 16.7
Oleic Acid (C18 : 1) 17.9 10.8 29.4 19.5
Linoleic Acid (C18 : 2) 55.1 48.5 60.6 4.1
Linolenic Acid (C18 : 3) 12.2 8.1 18.0 18.5
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Fig. 2. Scatter diagrams of soybean landraces and pure-line selections with early maturity for fatty
acids in seeds.
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Table 3. Fatty acid composition in two cultivar groups, Type I and Type II, with

extremely-early maturity.

Accession Cl6:0 Ci18:0 Ci8:1 Ci18:2 (C18:3
Type 1
Urayama Wase LA 12.3 2.6 24.7 52.3 8.0
Horokanai Zairai DR PRAE 3K 11.9 2.1 23.0 53.9 9.1
Kamishunbetsu Zairai EREFR 11.8 2.7 29.1 49.2 7.2
Bekkai Zairai Bk 11.7 2.7  28.5  49.9 7.2
Miharu Daizu =FKE 11.9 2.2 21.1 56.0 8.8
Okuhara 1 BE15 11.6 2.6 29.6 49.1 7.1
Karafuto 1 HERK1% 12.3 2.5 22.7 53.5 8.9
Karafuto (Toyohora) R (AR 12.0 2.7 31.5 46.9 6.9
Average 11.9 2.5 26.3 51.4 7.9
Type 11
Sakamoto Wase WARRAE 13.2 3.0 21.2 53.6 8.9
Gokuwase Chishima WL TE 13.9 3.2 20.4 52.5 10.1
Kofurisode B 13.7 3.3 14.6 57.7 10.6
Wase Kosode =R 14.2 3.3 17.3 55.8 9.5
Yoshioka Churyu 75 Ff kL 13.4 3.0 14.2 59.2 10.1
Wase 3 3 FRA 13.5 2.6 17.7 55.6 10.6
Gokuwase Edamame AR 13.3 2.9 18.8 53.7 11.3
Gokuwase Hayabusa Edamame A3 LEHKE 13.5 2.9 15.0 57.9 10.7
Average 13.6 3.0 17.4 55.8 10.2
Significance between groups * % * & * ¥ * * * %

Figures in Table represent ratios (%) of each component to five major fatty acids.
Analysis of variance was made after the data was transformed to arcsine.

% % ; significant at the 194 level.
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Table 4. Variation among regions for fatty acid composition.

Region Number of C16 : 0 C18: 0 C18:1 Cl8:2 Cl18:3
Accessions
Tohoku 57 11.3 2.8 18.3 55.2 12.3
Hokuriku 5 12.1 3.5 19.9 53.8 10.6
Kanto 37 12.1 3.3 17.3 55.0 12.4
Others 11 12.3 3.5 16.8 55.2 12.1
Singificance among regions  * % * %k N. S. N. S. N. S.
Figures in Table represent ratios (%) of each component to five major fatty acids.
“Others” include Tokai, Kinki, Chugoku, Shikoku and Kyushu.
Analysis of variance was made after the data was transformed to arcsine.
% % ; significant at the 1% level.
N. S. ; not significant.
Table 5. Variation among cultivar groups for fatty acid composition.
Cultivar Number of Cl6:0 Cl18:0 C18:1 Cl8:2 Cl8:3
Group Accessions
A 12 11.9 3.1 19.5 54.6 10.9
B 9 11.0 2.8 19.2 55.0 12.1
C 10 12.1 3.1 19.1 54.1 11.6
D 9 12.1 3.3 17.5 54.7 12.4
E 8 11.7 3.4 17.3 55.2 12.4
F 12 11.2 2.9 16.2 56.5 13.3
G 3 12.3 3.2 15.2 56.6 12.7
H 16 11.3 3.1 16.5 55.9 13.2
I 15 12.1 2.9 18.6 53.8 12.6
J 6 12.6 4.0 19.0 54.9 9.5
K 6 11.2 2.6 15.5 56.8 13.9
Singificance among groups % % * %k * * * %

Figures in Table represent ratios (%) of each component to five major fatty acids.
Cultivar Group was classfied on the basis of isozyme genotypes ¥.

Analysis of variance was made after the data was transformed to arcsine.

*, % % ; significant at the 59 and 1% levels, respectively.
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Phylogenetic Differentiation in Japanese Soybean Landraces
with Early Maturity on the Basis of Fatty Acid Composition of
Oil in Seeds.
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Summary .

Fatty acid composition of oil in soybean seeds was surveyed for 126 landraces and pure-line
selections with early maturity introduced from various regions of Japan.

Five fatty acids, palmitic acid (C16 : 0), stearic acid (C18 : 0), oleic acid (C18 : 1), linoleic acid (C18
: 2) and linolenic acid (C18 : 3), were mainly detected using gas chromatography. Of these, oleic acid
was the most variable among the accessions tested. A highly significant nagative correlation was
observed for ratios of oleic acid vs. linoleic acid and linolenic acid, and a significant positive correlation
for ratios of linoleic acid vs. linolenic acid and palmitic acid vs. stearic acid.

Two cultivar groups with extremely-early maturity, Type I and Type II, possessed different fatty
acid compositions to each other. Type I landraces, native to eastern Hokkaido and northern Tohoku,
exhibited a high percentage of oleic acid. Fatty acid composition also differed significantly among
regions and cultivar groups classfied on the basis of isozyme genotypes.

Analysis of fatty acid composition in seeds is useful not only for the evaluation of landraces as
breeding materials but also for their phylogenetic study.



