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Seiji Nakayama': Changes in the seed traits of Glycine max
and the domestication process in the Jomon period
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Abstract In this paper, after reviewing previous studies on the morphological and trait changes of Glycine max
seeds during the Jomon period, I analyzed the temporal changes in seed size and epidermal structure from the
Early to Middle Jomon periods, using materials found at the Sekiguchi site, Yamanashi Prefecture, as a case study.
The results showed that, during the seed enlargement phase in the first half of the Middle Jomon period, almost
no changes in the epidermal structure known as bloom occurred. This observation suggests that the timing of
changes in the luster phenotype and epidermal structure was delayed compared to that of seed enlargement, a
component of the domestication syndrome. Results of previous studies and this analysis indicated that, in the
central highlands of the Japanese archipelago, soybean seeds began to enlarge about 5500-5100 years ago, that
their epidermal structure changed since about 5100-4900 years ago, and that their morphology diversified since
about 4900-4400 years ago. Temporal difference in the changes of multiple traits of soybeans, i.e., seed size, seed
morphology, and epidermal structure, seems to show a process of domestication of soybean (Glycine max) in the
Jomon period.

Keywords: domestication process in the Jomon period, enlargement of seeds size, morphological differentiation,
seed epidermal structure, temporal difference in multiple trait changes
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Fig. 1 Epidermal structure of the
modern soybean seeds.
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Fig. 2 Epidermal tissue of Glycine
max seeds from the Oujiyama site
in the incipient Jomon period.
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Fig. 3 Changes in the seed length and the epidermal structure
of Glycine max seeds from the Sekiguchi site.
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Fig. 4 Comparison of epidermal tissue of Glycine max seeds
detected from the Sekiguchi site.
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Table 1 Seed impressions of Glycine max seeds from the Sekiguchi site

kS FEE (mm) IE (mm) JEZ (mm) ~Y  RBE (mm) W (mm)  RKEHE IR g
SG- 1077 47 32 2.6) A CHi e [T~ 11
SG- 1080 1 49 3.7 2.8 0 23 0.8 b X ik 1~ 11
SG- 1080 # 6.2 3.9 26 A b ik 1T~
SG- 1080 % 44 (3.3) 28 x a ¥i ik T~ 11
SG- 1080/ 43 (3.2) 27 x b X N ik 1~ 11
SG- 1080 % (6.3) 46 3.1 A b RO ik 11~ 11
SG- 1080 4 6.9 44 (3.0) A b i ik 1~ 11
SG- 1080 b (3.8) (2.6) (1.7) A (1.3) 0.8 b ik 11~ 11
SG- 1080 % 4.0) (3.4) 27 x a ¥ ik T~
SG- 0820 6.1 3.0 — x b i i 1T~ 11
SG- 0730 36 25 22 O 12 0.5 b oA
SG- 1102 (4.1) 3.6 2.5) x b % ok
SG- 1247 53 41 3.2 A (2.3) <1.0> d Ak
SG- 1787 8.8 52 3.2 0 3.7 11 b2 Ak
SG- 2634 (4.5) 41 2.3) A a¥i Ak
SG- 2635 40 2.9 22> 0 17 0.7 a ¥ ok
SG- 0003 7.2 4.0 <2.8> A 2.6 1.0 b TRV - JURDHT ()
SG- 1198 43 2.6 <2.2> A (1.5) 0.6 b ¥ - ik
SG- 0923 5.6 3.6 (2.4) A a  POURUHTRER ik
SG- 2441 5.1 (2.9) 2.8) o 27 1.0 cHi ik
$G-2450 11 49 33 2.8 A 24 (0.8) a ¥ ik
SG- 2846 4.7 34 (2.8) A b ¥ ik
$G- 0327 3.7 2.7 (1.8) x b % £
SG- 1445 6.4 3.9 (1.9) A d % A
SG- 2583 5.4 3.7 (2.6) A cHi A
SG- 2689 42 3.1 (2.3) A b X R
SG-3079 1 (5.6) - 2.0) A 22 1.0 dF ik a (i)
SG- 0248 (4.9) 2.5) 33 A (2.4) 11 b X i
SG- 0284  ab 3.7 23 2.0 o (1.2) 0.7 b X i
SG- 0654 7.0 41 26> o 3.0 1.0 a ¥ i
SG- 0660 42 33 -~ x a ¥ i
SG- 0768 1 6.5 3.7 (1.8) A d ¥ i
SG- 0889 5.8 3.7 29 A a ¥ i
SG- 0890 3.7 26 (1.9) A a ¥ N i
SG-1094 1 3.5 26 22> 0 13 0.4 b POCRHUATRR F
SG- 1739 (3.7) 3.9 33 A d ¥ s
$G- 2000 5.5 40 (1.7) A cHi i
$SG- 2199 (4.0) 3.0 24 0 17 0.6 cHi s
$G- 2705 3.9 (2.6) 22> 0 1.6 0.8 b X i
SG-3082 I 6.0 45 (3.5) A 2.7) 1.0 a ¥i s
SG- 1092 7.0 43 (2.9) A cHi

SG- 2807 7.3 42 (3.0) A cHi

SG- 0565 9.8 5.9 (3.3) A 2.4) 12 b N
$G- 0567 1 7.0 438 (2.8) 0 23 0.8 b it
$G- 1770 49 3.0 <2.6> A a ¥i ity
G- 1772 49 3.5 - x a ¥i it
SG- 1773 (5.5) 3.0 25 0 1.9 0.7 d % ity
SG- 1774 1 5.1 33 <2.6> A 2.0 <0.8> a ¥ it
SG-1774 11 (4.1) 32 - x a ¥i it
SG- 0953 11.1 6.4 3.8 A b X

$G- 0957 6.4 2.5) 40 x b

$G- 0959 (9.6) 53 41 A b -

SG- 1443 11 (7.0) 4.0) - O 3,9 <12 agi  PLKRHURE

SG- 1885 9.4 (4.8) - A a ¥

$G- 0560 6.8 438 34 A a ¥

SG- 0576 9.4 (3.7) 3.6 x b

SG- 1420 VI (7.4) (4.4) (2.9) A d %

SG- 1589 ab 118 6.1 <3.8> 0 42 17 a ¥

SG- 1590 1 7.5 43 2.4 A 3.1 (1.2) cHi

$G- 1597 (6.4) (4.0) 34> A (2.6) 0.8 b %

SG- 2122 8.5 43 2.8 0 24 0.6 cHi

SG- 3065 1 8.8 4.9 32 A (2.8) 13 b X

() NOFHIERBAR, < > NEETTE.

Ot ~YPABICHERTE 2 b0, A —~HHEETEZ LD, x  HERTERVLHO,
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