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Hiroki Obata': Assessment of foxtail millet impression assemblages
based on threshing and winnowing experiments and grain morphology
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Abstract Impressions of slender grains similar to those of wild Setaria species are often concomitant with foxtail
millet impressions on pottery from the Neolithic to Bronze Age sites in Japan, Korea, and China. They have been
identified as grains of weed species in millet fields that were mixed with harvested crop grains. However, results
of threshing experiments showed that the slender floret of the wild Setaria type was a variation with unripe cary-
opses in cultivated foxtail millet grains and was included in the threshed and winnowed products of the experi-
ments. Based on the morphological comparison with modern wild millets, most impressions of the slender type
grains were identified as the cultivated foxtail millet. The characteristics and occurrence of grains in threshed and
winnowed products including caryopses indicate that impression assemblages of foxtail millet grains originated
from threshed products.

Keywords: Setaria italica, impression of foxtail millet, immature grains, stages of crop processing, threshing ex-
periment
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Fig. 1 Morphological terms of the spikelet and grain of Setaria italica used in this paper.
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Table 1 Types and proportion of Setaria italica grains in two

threshed samples

2 BTV B RBEGE - BOEREREOFEFEDIRE -

77 A 77 B
BRLDIRRE (FRiC X 2 M) (47%8)
g #e (%) g #e (%)

ENG 214 10.8 443 7.7
il ARANS RS 1 0 0 1058 18.5
N 539 27.3 2218 38.8
AN AR - 2 0.0
AR 1213 61.4 1801 31.5
PR IR REE S - 195 34
AR 10 0.5 2 0.0
Jhiks R FEE 1762 89.2 5276 92.3
“it 1976 100 5719 100

TRIC X D INEFEETIE, AN AFRR & WAMFUREABIR 230 L T,

72 5276 flil (92.3%) D H b, FFEDO—HEDIRGE THKL
L7 flilfkn318.5% baEEn T (F 1), MHEDIRED
38.8%C, AIFRORELD BFADKRE o7, ANt

TEDMRZAL.
Fig. 2 Change in grain composition of Setaria italica after
threshing and winnowing.
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Table 2 Change in numbers and ratios of different types of grains after a winnowing experiment
HHEDIRRE VAN JEGERT (BiAkER) JEER oM EE o
EES #e (%) i %% e (%) (%) (%)

ANl P 2013 47.7 1880 51.7 -6.6 4.0

o 12 0.3 12 0.3 0.0 0.0

AR 193 4.6 72 2.0 -62.7 -2.6

it 2218 52.6 1964 54.0 -11.5 1.4

AN ISR RS A M 2 0.0 6 0.2 200.0 0.1

A 0 0.0 0 0.0 0.0 0.0

AR 0 0.0 0 0.0 0.0 0.0

it 2 0.0 6 0.2 200.0 0.1

AR A 1526 36.2 1411 38.8 -7.5 2.6

o 89 2.1 62 1.7 -30.3 -0.4

AR 186 4.4 52 1.4 -72.0 -3.0

it 1801 42.7 1525 41.9 -15.3 -0.8

[SPANERE S ERNEEES P i) 157 3.7 122 3.4 -22.3 -0.4

it 17 0.4 11 0.3 -35.3 -0.1

AR 21 0.5 7 0.2 -66.7 -0.3

it 195 4.6 140 3.9 -28.2 -0.8

AR A H 2 0.0 1 0.0 -50.0 -0.0

o 0 0.0 0 0.0 0.0 0.0

AR 0 0.0 0 0.0 0.0 0.0

it 2 0.0 1 0.0 -50.0 -0.0

RED G pAN~ 3700 87.7 3420 94.1 -7.6 6.3

o 118 2.8 85 2.3 -28.0 -0.5

AR 400 9.5 131 3.6 -67.3 -5.9

&l 4218 100 3636 100 -13.8 0.0

TAB DI TIFFIE L D IR Z KT T, ElG OB TN L 7 E2 K7 TRT.

FARICINE, SEDOEL SR ZO-HBNEL T2 b00EEN 2.
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3 BET 7 ERRORIEN DS,
Fig. 3 Morphological comparison of caryopsis in the differ-
ent floret types of Setaria italica.

2. BEEROBER

JHGE I X 25 D2, AN ERARSEIL, R,
WAVEEEATER, AR, IMEDIHTRE (AL Tw»
72, REGHROENITRoN o7 (K2, £2),
—J7, A - fE - HEREIEO 9 b, ATLOMEB DA
13 7.6% e b/E L, MDY 28.0%, MDY 67.3% T
ROMDERIRED o7 (£2), MBS AHOEAH
6.3% ¥EML T3l L, MEIE-0.5%04 L, ME
DY -5.9% & KRE WA L7,

3. UM - REBEROBERR
ZO77HERROME - RN, THEORKEFD

EIL—EREGEEFN TV (R2), BigtER A AL

ARE»6, AW, MR, MEMOAREZZNZN 10

x3 T/anrHEE L0077 ERROGHIE

Table 3 Size of caryopsis of Setaria ssp. and S. italica

4 TUEBRRORY A T LHEROIVE.
Fig. 4 Comparison of Setaria italica grains with the inner
caryopsis.
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FizowTiy, MEEFU RS OIS N2 EHE 2
e DA, B iEkd XOMREVH D% >
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T¥/ /a7y AGBRE (n=10) 286 2.70 2.97 146 129 1.72 1.00 0.88 1.19 1.98 1.68 2.30
7¥/x/au /Y BAERE (n=20) 273 257 292 1.30  1.03 1.47 096 085 1.06 212 1.79  2.50
77 CRAMARRE (n=38) 215 1.95 228 1.81 1.70 1.89 1.19  1.04 1.34
77 C BT REE (n=6) 2.33 228 245 1.58  1.52  1.69 148 1.35 1.61
77 CHAERARE (n=16) 244 229 255 1.39 127 1.50 1.76 1.57 1.9
77 AFABARRE (n=10) 2.03 1.98 2.08 1.65 142 1.73 1.23  1.00 1.38 124 116 1.43
77 A BEHITATREE (n=10) 2.16  2.05 231 1.33 127 1.44 093 086 1.03 1.63 142 1.76
77 A BEIIEEARE (n=10) 221 209 234 122 113 1.28 0.85 0.79 0.89 1.82  1.66 2.00
77 A BB EOFEE (n=10) 1.60 1.43 1.71 1.47 126 1.54 1.07 0.85 1.16 1.09 094 1.20
77 A BB ROFR (n=8) 1.54 142  1.59 1.19  1.12  1.2§ 0.74 0.69 0.85 129 120 1.38
77 A BRI REOFER (n=7) 1.24 098 1.55 0.89 067 1.14 0.57 024 077 1.39 131 1.51
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Fig. 5 Morphological difference of florets of Setaria italica and wild S. viridis and S. faberi.
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R—avi37 7HEREOMA - MERKIPI2, #Eo
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KOFE B s (i : FiesR i) »2o% 187>
DWEDH B (P, 2013), BEEA (JJR 125 K
7-19) 1 3aimas R L CTB ) RinfkbAHTH 2, £
KAEHL B 5 (DPRB 09 ;5 X 7-20) (344D IR T
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BRI CcH2 b S,
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BHRCThH 5, BAEM (EIRE SRR~ 58 E R
BT (hRhEa, 2013) 25k S o7y L an s
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BRI D EEIEHE & s,

Fig. 6 Criteria to distinguish the florets of Setaria itali-
ca from those of wild S. viridis and S. faberi.
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1008-2, 1005-2, 0004-3 ; X 7-4 ~ 7-7) 122w TlX, bk
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X7 HEAEsSERT a0 7 EHEEERO SEM B ($FEROH L EIEASIS).

Fig. 7 SEM images of grain impression replicas of Setaria spp. to be reidentified (see text for their description).
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Dx/anZYEeFELER (BPK 00105 X7-11)  Si3#iadiel 4 &, R 2 &, RHAH1 6o
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Table 4 Collections of foxtail millet impressions and numbers of grains from prehistoric sites in East Asia
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Fig. 8 Ratio of grain types of Setaria italica from archaeological sites with impressions (n > 6) (a: total, b: ratio at each site).
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Fig. 9 SEM images of impression replicas of Setaria italica caryopsis with upper lemma or palaca (1) and grains with rachilla

(2-4) to be reidentified (from the Shangmashi site).
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