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TR R e IR R » AR EERE (Pooideae) FIHERARHEE - {E4E
HYEAKE  WMEEBEAAR SR T ERZHN—E - HefEsa ot
(Caryophyllaceae ) ~ ¥ HE} (Cyperaceae) - ZEE} (Polygonaceae) FE# &
HYE  HEe—Spl@uaase  (HHEgRERd -

534 » [RIRF AR R BRI 8 b 12 2 BIREK 5 R T- S fr 8 8 RO U REL A 5
BRI S A WAL - REERSE ORIEH 2012:44) - il >
FE P AR MR 1k 00 R $ 3 S MU ST A L BT V7588 - HEBRRENRE ML /] REJR
TFAEZ BRI HAME YR T5E A -

DUT SRAE ) B8 Bl T e i g S8 Il R R SR B - 22385 B85 A [ Rl A DMt fige G
THPIFFIE

(—) #B (Diospyrossp.) RE
fEP R AL g A8 (Diospyros sp.) HRAEFHYREEHY -

fiti (2244 @ Diospyros kaki Thunb.) ZHiEl ~ fif@ 7% FEREA < @5 =#E10~14
NREE > B EAGE6SASY » MR SR E R - Prsgtktsg - mifhEE
M - FRER R - ARG EFIRE ~ IR ~ R 8 -

A SR RS B S e K IR — AR AR AT BERFEN R < Al TR vl TSR A B -
fifi ¥ Al SR AR (AN ) - FRE AR ~ WE - SR RE (R g sist
BHOPTIE RIS o fEB84E | - i FRE - IMIEEE - SRR NESRE - REImEE o i e 2L
S - BRI - MEAMEEM S ER - ATTEMIRARRR ~ 7~ fillh - X
AMERE ~ fE ~ SEEi A A N E ~ SEEERTEARCFI LIS - SR8 A R S

( https:/ /baike.baidu.com/item/ #ifi /12022775?fromtitle= fifi £ &fromid=5793420
/2021.7.18)

I A B R RN E MR RSP © 2005 > ZRHERTEqapu « 2 HRTE
pakal - LBl E HIVHYIRI & - FEE RAE By At - & B A e 3t 1 -
FIF HE RS R AR B R A 7 > A B S o -

FEPIE— T R BB - MW IRRE S - SERRAVIRET - fiitfsed 2k
K B RS AR B SRE B R A R -

(Z) BRWE (Actinidiasp.) 28

2Rk B LA - B FEIERE (Actinidia latifolia) ~ [11FY
Wk (A.rufa) ~ ML (A arguta) ~ ZEFHk (A. setosa) J it il

31



SR s R R RO R S A E— DU B8 kT g R 1

bk (A. callosa var. discolor) - IRSHURENKE (Actinidiasp.) HHY) » ¥ %45
1if2400~2,000 A REY LI (http:/ /kplant.biodiv.tw/2022.9.6) -

PR SRR (Actinidia sp.) THY) E B3 A5 R2400A R EL ERYLTE -
{HFEPY ~ ﬂ?@ﬁﬁ’ﬁﬂﬁfﬁb‘/\{t?ﬁ@f’ﬁ’\}i’ﬁ’]aitﬁﬂﬁzﬂéﬁiﬂzl@ ”‘“H?rEl’\JTEfF%
—IYRME ~ BREE > B EWEOS HYE » gkl o (EHI5E

(=) BEBXKRE (Sambucussp.) R E

¥E AR (Sambucus williamsii Hance ) By&TERER » EE4/N R - MRS »
AL s BEEAE  BEAIRIEEE o MESROM - FARIEHE L o SRR 5 HES 11‘&
TEA A SRR (1 - FEHA4~5H - JRIA7~9H - R LY ~ B - 3858 - B85S
EE] o (https:/ /www.itsfun.com.tw/ 5 K/ wiki-7941251/2021.7.18 )

BEARIBEYRE T I ﬁﬁﬁ%ﬁ@ﬂk%ﬁﬁmi e TAEHE,
AR YA S E T R B s A -

(9 ) ##% (Broussonetia papyrifera) RE

f&#s (Broussonetia papyrifera) BIZHEME » BIEEEA » FH10~20A R %
B o MR ELE A EIEMER ~ rERE - DYEBTESREL - EIRTY - BVEE O
M 5z SR REAEIRAKGE ~ S~ RE sl - :%Eré‘cﬁi‘zﬁ’\ﬁﬁﬂﬁﬁﬁﬁmi{ﬁ‘
Bil&iﬁ%%ﬁ%%%&ﬁﬁﬁ@%ﬁ@ﬂ’ﬁfgjﬂifﬁﬁ%ﬁ EARE R R B R
HARFIRE 715 7] AZE - SR AIVE R - RS EE R -

FHBE TR AR R R A T~ AR T o BRARSLAEE » DIREREE - AR ~ SBETE
FiE  HE - HE - BEE o WL - IREZ - MR - B RERE AL -
ERKERFLIR ~ B - RE KT LHRREE - B 5% ez - H - #E81 :
?ﬁm CEE  BE -~ FIR o FREREEER - BEEH S > BRE -~ K 5 REEE

~ AL~ IR~ A - IR - WO 5 RER L - FIERISIE - iREGE - TR
7J<H§ ﬁ’ﬁﬁzf %FH(DTHH‘« MR R I BHE 5 REREZL « FIZKIENERE S - TRk R
BERIRE ~ B W B o (https:/ /baike.baidu.com/item/ ## K /586956

> FLLSrE T (AIACSCE70AE ) MHHREE7~8 AN » IR F4~50 ROy Al
WAL g 2R - AIPE R ST AR AT AT - A0 R B A R, - (HE 2l ~
TRV B 5 H P A SRR | -

b EAZAMRL - BREE SR SRR DU S BB TR - IS BREE AR KA
o [F 288 1T (55 V7 J it Wit o2 A i » BB SR e S L SHE R

R EEZREEH -

32



Journal of Austronesian Studies 7(2) December 2022

/2021.7.18 )
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AETRATHRIIA (252016 ) EIEFRFANEL - AL R T i R kg = Al
EHEAIAGT A TR L (B R2017) W Rk bE R - Rk - frasEakt +
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Rice and Millet Cultivation in Early Neolithic
Taiwan: An Example from the Lower Level of the
Botanical Garden Site

Su-chiu Kuo* and Zhenhua Deng**

ABSTRACT

This study was initiated from 2015 to 2018 as a result of the overlap
between the LG02 station project of the Wanda-Jhonghe-Shulin Line of the
Taipei Metropolitan Area Mass Rapid Transit System and the Botanical Garden
site. In order to systematically understand the ancient environment,
stratigraphy, and cultural connotations of the Botanical Garden site, soil
flotation of the ash pits and geological drilling were also conducted during the
excavation. This paper focuses on the analysis of the crop and plant flotation
samples from the lower ash pits of the Botanical Garden site, and the
combination of the accompanying pottery and stone tools, as well as the results
of geological drilling, to propose new thinking about the prehistoric rural life
patterns of 4,000 to 5,000 years ago.

In order to present the inheritance relationship and commonality between
the early and middle Neolithic periods in Taiwan, the author proposes to refer
to the "Tapenkeng Period" as the "Early Neolithic Period" and the "Successive
Period of Tapenkeng" as the "Middle Neolithic Period". Based on the new
understanding of the lower stratum of the Botanical Garden site, the author
proposes to subdivide the existing "Xuntangpu Culture", and call the stratum
where the Tapenkeng pottery is accompanied by the "Xuntangpu Early
Culture" and the stratum where the Tapenkeng pottery disappears as the
"Xuntangpu Late Culture". The former belongs to the Early Neolithic period;
the latter belongs to the Middle Neolithic period (the Successive Period of
Tapenkeng, 4200~3200 BP). The lower stratum of the Botanical Garden site is
the Xuntangpu Early Neolithic (Tapenkeng Period) culture.

In this study, 101 samples were recovered from the lower ash pits of the
Botanical Garden, and after analysis, a total of 67,165 plant remains were
identified and classified into four categories: cereals, fruits, grasses, and other

* Associate research fellow (tenuerd), Institute of History and Philology, Academia Sinica,
Taipei, Taiwan. kuosu@mail.ihp.sinica.edu.tw

** Assistant professor, Center for the Study of Chinese Archaeology, Peking University,
Beijing, China. zhenhua_deng@126.com
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weeds. Cereals were the most abundant plant remains from the early
Xuntangpu culture, accounting for 90.39% of all plant remains, including rice
(Oryza sativa) and corn (Setaria italica).

The soil flotation samples were taken from Nanhai Road and Taipei
Mandarin Experimental Elementary School in the botanical garden site, and the
plant remains from Nanhai Road were significantly richer than those from
Taipei Mandarin area. Among the plant remains from Nanhai Road, rice spikes
were overwhelmingly dominant, while the number of grains of rice and corn
was relatively small. Among the rice assemblages, immature rice is the most
predominant. Among the maize remains, more immature and very immature
maize were found. All these indicate that the plant remains in this area are
mostly crop processing wastes, and it is assumed that the function of this area
may be related to threshing behavior. From the comparison of the combination
of rice and corn seeds, it can be seen that Xuntangpu Early Culturen at the
Botanical Garden site was a mixed crop of rice and millet.

The combination of plant remains in the Mandarin field is overwhelmingly
dominated by weeds, with very few grain-related remains. It is assumed that
this area is mnot associated with agricultural activities. From the
microtopography, this area is not far from the ancient river terrain, and
according to the geological drilling data, this area has been continuously
flooded by the river, so it is presumed that due to the natural conditions, this
area has become a zone of little human activity, and it must be the periphery of
the settlement.

The stone hoes, knives, hammers, and stones excavated from the lower
level of the botanical garden site echo the agricultural techniques of planting,
harvesting, shelling, and rice milling that were already in use at that time. By
observing the wear marks on the stone hammers and stones excavated from
Nanhai Road, it is assumed that the people in the lower part of the botanical
garden used these two stone tools for threshing and milling. This phenomenon
is also consistent with the predominance of the "base of the rice spike" and "rice
embryo and rice grain fragments" among the plant remains from the Nanhai
Road area. The author deduces that the people at that time were pounding and
shelling the grains on the south side of the settlement and then disposing of the
waste debris in the same place. The tools related to the act of cooking grain
were mainly pots with a rounded bottom and a rounded belly, and this type of
pottery can often be seen to have heat-related changes in the body, localized
graying, and charcoal adhering to the surface of the pot. In addition, the
pottery legs supporting the jars with rounded bottoms and rounded bellies
were also excavated. The bird's head shape was not only for purely decorative
purposes, but also to achieve the effect of helping the pottery vessels to be more
stable when cooking.
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An analysis of the fruit and weed remains in the plant remains shows that
fruiting plants such as persimmon, elderberry, elderberry, tree, grapes, melon,
winter melon, gourd, and eggplant existed around the botanical garden
settlement 4,000 to 5,000 years ago. There are also many grasses and weeds
around the settlement, such as the subfamily Millet, Barnyardia, Matang, and
Oxalis, as well as the families Saxifraga, Salicaceae, and Polygonaceae. The fruit
remains excavated from Nanhai Road, the southern side of the prehistoric
village, are smaller than the Mandarin fruits from the periphery of the
prehistoric settlement, indicating that fruits were more associated with human
activities and may have been a food source collected by the prehistoric
population. Overall, the small number of fruit remains indicates that the
utilization pattern of plant resources at that time was still dominated by grain
cultivation, and the contribution of wild plants to daily food collection was
relatively low.

This complex farming pattern, settled settlements, and detailed spatial
demarcation of settlements are different from the "simple farming" and "initial
society" imagined by Dr. Chhang Guangchih and the academic community.

If the grain shape of the well-preserved rice from the lower layer of the
Botanical Garden site is measured, it can be seen that the length-to-width ratio
of the rice from the Botanical Garden site is less than 2.2, which is consistent
with the grain shape characteristics of stem rice. This is consistent with the
grain shape characteristics of rice from Dalongdong, the Anhe site in Taichung,
and the middle reaches of the Yangtze River in China. In addition, the middle
reaches of the Yangtze River have formed a mixed rice and dry farming pattern
since 6000 years ago. It is assumed that the rice varieties at the Botanical
Garden site and the nearby Dalongdong site are more closely related to the
short-grain rice prevalent in the middle reaches of the Yangtze River than those
in the Taihu Lake area in the lower reaches of the Yangtze River in China.
Therefore, the emergence of early Taiwanese agriculture may be related to the
transmission route from the middle reaches of the Yangtze River to Fujian via
Jiangxi. The ancient Baiyue people from Fujian brought farming techniques,
rice seeds, and corn seeds with them to Taiwan through a long period of
cross-regional transmission, where they interacted with local Taiwanese people
and developed long-term settlement-type farming settlements such as the
lower level of the Botanical Garden site and the Dalongdong site.

Keyword: Rice and Millet Cultivation ~ grain processing ~ Tapenkeng Period ~
Shuntanpu Early Culture
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