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&9%E0%B8%BA4%E0%B8%849%E0%B8%B7%E0%B8%AD%E0%B8%AD%EN%BE%B0O%E0%BI%84%E0%BE%A3/

43



- gevins (Software) wiadumenduisnruaNAIowELNY wazganisdnulsznang
wagdnnstayaawnu (W NssInduduawny, maudygiasuniu) saduduneudAglunisadng
Lumanildaula

- gunsalasuuasitglunsawny A NwinguazAIEEAINtuNInY laun
I3 s I Y a 2 aa @ A v s &
- 115nne3 (Reference Markers) Wugaindwmnadniiinuuingietislvgonsnisaiuise

Wausia (Align) Teyanaunuanrangiiranisliegregnaeusiugn®

- wyiunyudnlud@ (Automated Turntable) l9dmsunyuinguuiaiin ui olwia3 asauny

LYY

anunsaiudeyaldnsu evo asmlaglifosdudaing®
- asddu (Matte Spray) Téuiadouil uAavosTagfifianusuiigmielussla Fauas
artauldienn ileliiedosaunuanunsnudeyaiuiinldeg1sauy sl
n1suszenaldlugnavnssu
welulafiniesaunuaufiflfiduniiunumidgluvanvatsgaamvnssy wu Ty
AMNsIugaunau  (Reverse Engineering) lea51auuusiasiiavaantudIuesy NuATIadeU
A (Quality Control) ilaiU3euifisuTunuadsiunuuiaesiuaty warlugnaminisunisuan
doasauifuivietuduesivaidudou®™  uenanddgninlulilusmlunued anidimenss

a

M3wnmg Msndngaanssy Aavy wazn1sAne Feuandlimudsnenmdunitwndunmsibey

[y

ngnunenmlbinludeyandvaiionsidnuivainnanewazu ugau

Teazifunvunsunisiiutoyaunaslusunfonfu Aaewnsasunu 3 I3 FARO S70
2w ] a8 a 24 % 1 ] a a A
maiuteyaunaslunuafinpudadulnsmienvnelmg - wasdsingiessesn mlyudin

o w o [

Hilsen guassAreInIstiudeya fie msnfuazuasaininigluaiddin dmsuaunsainiiluldnu

9

v '
A ]

foya Ao 1nTesaunuy FARO S70 uasiielddayanmaaunudnuasiuiiniglud udldldnaia
Photogrammetry Tun15a519LUU91809 m 4R
WANNITINIUVDAATIANL o AU LIDAR (Light Detection and Ranging)
\w3asannu FARO 570 Wurdesdiofléinalulad LIDAR Tumsvinau adefumsinszesnng
Frouanawes Inefudnmsyhanu §ei
o. W3ovEnnuaIzUany wauawes eonlUlufirniann 9 og1sn

[ a
waztduseLusu
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corn

papaya
tomato
bean

coffee barley
coca sorghum pomegranate
pineapple watermelon cherry
cassava oil palm grapes

Nikolai Vavilov, Soviet scientist (worked 1916-1936)
The Origin, Variation, Immunity, and Breeding of Cultivated Plants.

East asiatic
floral zone

Indo-malayan
floral zone

cabbage
peach tea
mulberry ¥
soybean

sugarcane
mango
banana
coconut

www.cuke.hort.ncsu.edu
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Key Southeast Asian Crops in Archaeobotany

® Rice (Oryza sativa)

® Banana (Musal.)

® Coconut (Cocos nucifera L.)

® Sugarcane (Saccharum officinarum L.)
® Taro (Colocasia esculenta (L.) Schott)
® Yam (Dioscoreal..)

* wallivnSau (mango - Mangifera indica L., jackfruit - Artocarpus heterophyllus Lam. —
durian — Durio zibethinus L.)
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" Archaeological
Flotation

| Apichaya Englong, Ph.D.
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What is Archaeological Flotation?

« Extract small artifacts and ecofacts from
soil by separating lighter and heavier

materials.

“Floated”

« Aid archaeologists in studying ancient
plant remains and organic materials.




s !
What is Archaeological F[otau on7 \
The light fraction The heavy fraction
* roots « bones R
- charcoal . beads - /
- charred seeds . shells l“
» nuts . pottery sherds ’ g
. b
‘o 0 |
‘ . Rice grains, Ban Non Wat
. (Castillo et al, 2016) :
How are Samples Collected! i
§ '{E
Llst,:f Eqw.pmenF i 4
* Measuring Cylinder « Tray
» Scale
. : : -« Newspaper
- Large Plastic Container (approximately 20

« Waterproof label, waterproof
)

iters) marker

+ Medium Container with a Drain Hole at the
Bottom or Medium Plastic Flower Pot

* Muslin or Cotton Cloth Sewn with a 250 pm
Mesh

» Bricks for Supporting the Medium Container

+ Coarse Mesh with a Frequency of 1000 pm

* Rubber Gloves

+ Clothespins

¥

- Paper bag or sample storage *
envelope after drying ;
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tlay
#e1

aeulis en
Cursi

vitae ef |

e e ey 0y g
== g, Egel sit

Archeological sites

aeulis en
Cursi
tlay

st

vitae ef |

e e ey 0y g
== g, Egel sit

How are Samples Collected! ;

PRE-PROCESSING RECORD

> . - o= 1
Records the weight and volume of soil samples prior to sieving Fe
(https://dark-age-digs.com/floating-in-the-lab/)
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wssa ullricies mi g

Fill a large plastic container
about half full with clean water,
then add the soil sample.

sample to mix it evenly and
saturate it with water.

***Avoid excessive stirring to prevent
breaking and damaging the object

tlay
i)

Cursi
-

pitae ef |
‘wenlis en

T T L]

=g, Egel sit

Pour the part that floats into the prepared
bucket with a 250 ym mesh (repeat) wash off the dirt

Rinse gently with clean water to

3-19



Rinse gently with clean water
to wash off the dirt

i

il

tlay
0

E TS E

S e
=g, Egel
eelae

teulf

Cur

Heavy fractions

fractions

Attach a detailed tag to the sample and

hang it in a breezy area to dry completely.

How are Samples Collected!

Pour heavy fractions into a coarse-mesh b
sieve (1000 um) '

%
X,
£
§
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How are Samples Collected! ]

Heavy fractions

f

Rinse thoroughly to remove excess dirt by gently shaking the sieve

How are Samples Collected!

Heavy fractions

Pour the sample onto a newspaper-lined tray with a tag. Air-dry in r
a well-ventilated area until fully dry, spreading it for even drying
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tlay
st

vitae ef |
teulis en
Cursi

How are Samples Collected! j

J
i

R i L]
==y, Egel sit

Light fractions Heavy fractions

! :
Insect pieces?

,  Charcoal
. ~

gy -

Pottery pieces !

(https://dark-age-digs.com/floating-in-the-laby)

58E° 3
How are Samples Processed! j
The heavy fraction is sorted and f

catalogued on site/Lab

oo ey

ENSSEET %
- ". P T

Heavy fractions
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How are Samples Processed!

Light fraction samples are dried and |
sent to the lab for processing

Light fractions

under a stereomicroscope
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Light fractions

How are Samples Processed! J

a,_Cladium jamaicense subsp.
Chinense; b, Canarium album; c,
Premna sp.; d, Cordia dichotoma;
e Fagaceae nutshell; f, fragn’ténts
of Lithocarpus nutshells; g,
Elaeocarpus sp.; h, Melia
azedarach; i, Schima superbaj,
Choerospondias axillaris; k, Morella
rubrg; |, Tetradium glabrifolia. .
(Ma et al, 2024)
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Charcoal

Burned corn

(https:/ [indianartsandcultur
e.org/plant-remains)

tllay

Cursi

« Charred remains
Seeds and Fruits
Grains: cereals
o Chaoff
Nutshells ._
Wood and Charcoal
o Leaves, Stems, and Roots:
* The process chemically
transforms plant remains,
enabling their survival for
thousands of yearsin

Chdrred grolns archaeology.
(Castillo et al, 2016)

(e]

(e]

o

(o]

Noen U-Loke Fhu Khao Thong

Balathal

‘T hankyou |
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Archaeobotany
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Assoc. Prof. Dr. Paramita Punwong

Archaeobotany

0 Archaeobotany (Palaeoethnobotany ) is a branch of

archaeology which studies how people in the past used
plants.

0 Archaeobotany is the study of relationships between
people and plants, using the archaeological record.

¢ Plant remains found in archaeological sites can tell us a
great deal about the people who once lived there.




Archaeobotanical studies

1. The study of the past human-plants relationships and their
change over time on:
* plant foods, extractive strategies of plant foods and their
change of overtime,
* the craft uses of plants e.g. in construction, basketry,
textiles, clothing, medicine, etc. and
* uses of plants for fuel.

2. The surrounding environment at the time of the formation
of the deposit (i.e. occupation of the site)

3. The effects of resource availability on settlement patterns.

Botanical Remains

© Macrobotanical fossils

¢ Plant remains that can be seen with
the naked eye.

¢ Nuts, seeds, charcoal, fruit pits

0 Microbotanical fossils

¢ Plant remains that can only be
observed microscopically.

0 Pollen, phytoliths, fossil cuticles,

starch, charcoal IR
" ‘g a’: A0
tﬁ“ﬂi- 3 L




Pollen analysis N ]

0 A technique for reconstructing patterns
of former environmental changes by
means of pollen and spore investigation

¢ Preserved in various geological deposits

0 Retrieved (field), identified (lab), and

interpreted (statistical techniques) (Fracgriet.al. 1989) § ¥ .

- Its applications: archaeology, melissopalynology,
forensic palynology, pollen allergy

Pollen analysis

Why are pollen and spores so informative?

P Meosis | . Meosish ... Secrefionof walls
£ 5B .
§ & ___) & } & q i '
- <l *
Poilen mother ceil Tetrad of tour Seperate pollen
{diploid) haploid pollen cells grains
ﬁfﬂm R, pit
& b/
" > 2
‘G:ene;mhvehr:uckel;s éf’f 3% Exine thick, ouler
AHEE o T mate 4 & ) sculptured wall
gametes & in
% 5&
s ).
Polien fube nucleus - - . o . S
,,5% A intine thin inner wall
- 4
h”:&% 5
S s

One Mature Pollen Grain

http://getcapenotes.blogspot.com/2015/07/
biology-module-3-2sexual-reproduction.html
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Pollen analysis

0 The interpretation
1° =vegetation
2° = climate, water level, human influence, etc.

Lake, bog

2000/ysdatpo

Grassland => dry conditions 1500 yrs.
Woodland => wet conditions 2000 yrs.

Pollen analysis

Pl et

Hibiscus
esculentus
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Pollen analysis

Pollen analysis

Poaceae = grasses

cereals

* Cultivated plants > 40 um =» human associated
* Wild Poaceae <40 um

Thickness of exine

wheat ear of wheat barley corn
£y
& i ‘3
RN
a Y
¥
|
» o exing
rye rice oats millet Spn Tan
(Joly et al.,, 2007)
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Wood and charcoal

» Anatomy, morphology
> Examine changes in forest zones, wood exploitation, fire, burning

Haonaf Goosrsicl Dota Canter NOA
Bl G 6035 GORAIISTi. Bl

» Anthracological (charcoal)

SEM microphotographs of wood charcoal specimens from archaealogical sites in Nine Mile Canyon: (A) Sarcobatus
vermiculatus (greasewood) transverse section {TS), (B) Pinus edulis {twoneedle pinyon) transverse section (TS),
(C} Juniperus (juniper) ion (TS), (D) Pseud: menziesii (Douglas-fir) transverse scetion (TS),

E) § menziesii (Douglas-fir) ial section (TLS), (¥) Artemisia (sagebrush) transverse section (T5),
(G) Populus (cottonwood /aspen) transverse section (TS), (H) Salix (willow] transverse section (TS), and

(1) Amelanchier (serviceberry) transverse section (TS) (photo by P. Kovatik),
hitps:/doi.ora/10.1016/.quaint. 2017.06.052

Photo courtesy of Apichaya Englong

https://www.landcareresearch.co.nz
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Charcoal analysis

>1,000 pm close to ground and near fire Clark & Patterson 1997
> 500 um not transported far Ohlson & Tryterud 2000

>125 pm within 7 km fire Whitlock & Millspaugh 1996

g gt wand discersar

s b ahp gttt

LXFRINN proCRchre
Conedera et al. (2009)

Charcoal analysis

Micro-charcoal Macro-charcoal

* Ingeneral <100 pm * Ingeneral > 100 um

* Analysed on pollen slides * Analysed in petri dish
* Transmitted light microscope * Stereo microscope
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= Poaceae leaf

Other leaves Poaceae roots Poaceae leaves

Needies and wood

types described.

| Monocot teaf

21 Roots and soil

spines

or oppose.

Table 1. Type A morphotypes: imegular polygons. L fray: D = duli = brillan:
Gy = ghssy: O = oiy.
Retated
Morphotype  Figure Morphiology  Surface features  Luster  Fuels ypes
A Irregubs 2D poirgans, few  May have voids,
polygons 90" angles conspicuous
eextured
surfece
Al Tecured surface  Variable textures: M8 Wood (Eache B2
Fofiausd faliations, Opaque  and Curnring,
paiygon crenuiated, 2006)
A2 Fine dowingoffise Plainorrovgh DM Herbaceows
Polygon with or moderate Largely  material (Walsh
void voids opaque  exal., 20102)
spaces
Soid.closed  Uniformplinor DB Punkywood, B3
Solid polygon polygon roughsurface  Opaque  leaves (Enache
and Cumming.
2
Ad Reticulated mesh  Easlly fragmented G-M  Leaves A5.85
Latticed pattern
polygon
As Reticulated mesh  Conspicous ~ G-M Deckluous leaves A1
Latticed pattern with veins around or {Jensen et al,
polygon venation dhrough tie 2007)
with
veaation
As s, Thinfamevark  Thin, dominased D3
Framework- ¥ with significant by voids —
supported oval void spaces  bubbly
polygon appearance.
able . Type C L G =gy D - dull: M ~ moderate: B —
briffant; Gy ~ ghassy; O — oily.
Relaced
Morphotype  Figure Morphology Surhice features  Luster Fuels  types
c Long Bongated with  Various texaures:
(complex) distinctive smooth.
features venagion. ridged.
cellular
<l 3D. conffer Cellarity, M8 Confer 285
Charved needies. venation. Opaque  needes
conifer \ Mesophyl e Resicutred
needies 85 Internal
suceure
= ID, slongated with Cellutarity. 1B Nesde a
Charred ramifications o varaon. Opaque  tragments
conifer mesh pattem icutated
needie
fragments souecare
a Baggeem I0repecive.  Roughshoulderad DB Twrs. Tuja
Segmented shouldered surface Opaque  needies
segments
=] 3D, muleple shore Longand thinand DB woody
Segmented embranchments  has ramification  Opaque  and
on >1 side or structures on herbaceous
either side mazerisl
cs .veryinand  Thinflamencs with M-8 Leafvens  C6.D1
Thin and \< embranched branching Opaque  (Enache and
branched structures of Cumming,
simitar thickness 2006)
cs 3D, thick and Conspicuously ~ M-B  Leafswms,  C5.FI
Thick and —< embranched thicker, obyious Opaque  herbaceous
branched cross-section roots,
faces smlons
a Longwithshort ~ Canbe thinor ™M Rootlets, fine  Fl
Shore ramifications. thick. Opaque  stems
ramifications flaments. spurs,  Ramifications

can be siternate

1t Deciduous tree leat

Figure 3. Photographs of representative charcoal morphotypes under a stereomicroscope produced by
open flame burning of known fuels. White scale bar represents 500 pm. Note that some morphotypes could
be produced by multiple fuel sources and the samples presented here are only those produced from the fuel

Mustaphi and Pisaric (2014)

Figure 4. Photographs of charcoal morphotypes
observed during macroscopic charcoal analysis of

Table2
— beifant; Gy — ghssy; O — oiy.

A classification for macroscopic charcoal morphologies found in Holocene
lacustrine sediments, southeastern British Columbia, Canada.

Studies source fuels with charcoal morphology records will be able to resolve the relative
inputs of various fuel types on the landscape in their analyses of past biomass burning.

Table 5. Type E. . and G morphotypes: lang and simpk, sphercidsl, and irreguiar. Type G not pictured.
L = y = gasy; O = ai.

Refaed Reburd
Mophotpe fgre  Moghoky Surheefestures Lt Pk rpes Morphoupe  Figrs  Morpholagy Surbice feawres Lusier  Fuels opes
o Bty . [OSRCpa o, 3 Spharoidsl 30, rounded. | breguler M.8.Gy. O Fossil ok,
Ly o N T L rounded sceraion of
polphednn g pestnann efipsoicil, surfice: vobddes, sap!
artice ovod siough may
81 30, discrece  Folianed, cellcr; 48 Weod ) bave some
tedured  igfieder | Opaque Geang
suce  eartywood! o 30.rounded B chercodlfie: MB.Gy.O Smooth forme E2,E3
Spharoid ‘ thebroxd  Opaque  anbe
description
of €
8 I, decrem  Fohmiormor 1B Woad, = 2] 30, rounded, with Smooch with  MB.Gy,O Sap, resin,and 1
Texaursd ot . : s
o - feied | Opaue Pocme bt Ve o Ll witsand  Opsue | wore!
W Fractures are
] W,psn  Smocthor D Wood,leaves, 3, B4 i
Untom T e Gy s I cs il L i
s Eceed rasgberryiike  undutaced
= oy
4 . Surtace ) 5,03 .
Quadribreral ot ol Lav:m > 14 frrogubar  Complex shapes.
with o) oy e, o oy 3 Sulky with angled Rough. may bo D Root masses €6
veids Edgeimay  favefne Bulky cabes encrusced
e, paralal with cstc
denvoube,  voration. macertal
serrobe, ez Brillanc o
wistirace G Gy 2Der D, Durk, dense,
huser. complex s vireous,
85 Wor3ID,  Thin framework M Confer A4, A& sharp or resinous,
Laciond or 5 na eedler, I ro: refloctvo
mesh recangubr 305, <o
aoadriziors pavmm twork and Gl Occasioral veids  Smoach. B.G.O  Rosi. saods,
st Gy ‘ andwomesmes  Muerialis  Opsque  phycolichs
Faciy beoken dendridc o and o
5 20, very fine, Leaves, 8 bricie, and
Thinandigle ¢ o ppearince, s Conpiovously  (ensen Fagrens n Jonsan
nsticed i
L= _— al, 2007 * energedically. acal, 2007)
with e
wres veim,
Table 4. Type D, E. and F morphotypes: long and simple, spheroidal, and irregular. Type G not pictured.
Lusters: G = gray; D = dull; M = moderate; B = brillant; Gy = glassy: O = oily.
Related
Morphotype Figure  Morphology Surface features Luster  Fuels types
o Long Elongated  Plain or includes voids
(simple)  with few
features
D1 e Very thin  Easily broken MB Monocot leaves, C8, D2
Linear and long Opaque  wood? (Enache
and Cumming,
2006)
D2 Thin, long, Can break or fray o~ M-B Leaves D
Fat tinear and flac muttiple pieces of D1 Opaque
charcoal. May have
parallel venation
D3 Thin, long,  Voids may be burned out  M-B Poaceae leaves B4
Flat linear and fiat, stomatal complexes Opague  {Jensen etal.,
wi with oval 2007)
voids voids




Relatrve percant (%)

* Microfossils of silica

* Size of phytoliths generally
ranges from 1 to 200 microns

* Well preserved under any
DRY soil conditions.

phytoliths in shert cell
grass epidermis phytoliths in soil

fong o




Phytolith analysis

Most major groups of land plants
contain taxa that deposit
substantial numbers of phytoliths
in their tissues, but far from all
plants are active phytolith
accumulators.

Broadly speaking, the consistently
highest silica accumulators fall in
the monocotyledons, with grasses
and palms

TABLE }.—Families with diagnostic phytoliths.

Monocotyledons

Dicotyledons

ALISMATACEAE

ANACARDIACEAE

CYPERACEAE ANNONACEAE
DIOSCOREACEAE BORAGINACEAE
GRAMINEAE ( POACEAE) BURSERACEAE
MARANTACEAE CHRYSOBALANACEAE
MUSACEAE CLUSIACEAE (GUTTIFERAE)
ORCHIDACEAE CONNARACEAE

PALMAE CUCURBITACEAE

ZINGIBERACEAE

DILLENIACEAE
DIPTEROCARPACEAE
EBENACEAE
EUPHORBIACEAE
FABACEAE ( LEGUMINOSAE)
FAGACEAE
FLACOURTIACEAE
LORANTHACEAE
MAGNOLIACEAE
MELIACEAE
MORACEAE
MORINGACEAE
MYRTACEAE
OLEACEAE
RHIZOPHORACEAE
SCROPHULARIACEAE
STERCULIACEAE
ULMACEAE

Examples of phytolith morphotypes in Poaceae

elongate
dendritic

papillae
(papillate)

elongate
echinate

builiform
cell

elongate
psilate

short
cell

1\_

T —

inflorescences

leaves

-
-
|
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Examples of phytolith morphotypes in Poaceae

* Grasssilica short cell phytoliths (GSSCP)

> GSSCP form in specialized, silica accumulating short cells in the epidermis of members of the grass

famlly (Poaceae) T Oryza sp. make bilobate with
s NAD-me Co
» GSSCP consisting of ... o —_—
1. Saddle o Unte
2. Bilobate
3. Polylobate
4. Cross
5. Crenate
o Songsl CROSS - the Panicoideae (C4) Homeum e 55
7. Trapezoid S Paspaim scrodicvletum 3 @
—— Poaceas & 208 mays N7
@ Sorghum bicolor 4\
P e S i
@ Digitarta exifs ﬁ
L3 thiru:fdwcmﬁ

PACMAD cisde

Polylobate in the

m‘mx 1(

Saddle - C4 grasses in
the Chloridoideae

(A-N) BILOBATE, (0-V) CROSS, (W-aa) POLYLOBATE, (bb-ff) SADDLE

fish-scale

decoration

Fig 2. Fish-scale decorations in rice bulliform phytoliths (Modified as per [22][30]). a: wild rice plant and its growing envir ;b d icated
rice plant.

doi:10.137 1fjournal pone.0141255.6002

~ (Huan et al.,, 2015)
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Methods

Cuticle and starch

Cuticle Starch
» Outermost layer of blades of grass, wax » An important component of the
» Grass cuticle analysis therefore helps A human diet

overcome the limited taxonomic resolution
associated with grass pollen

» Used to identify changes in grassland
environments.

Fossil Plant Cuticles

http://www.biologie.uni-hamburg.de/b-online/ kerp/ekutikul.html http://clarissacagnato.weebly.com/starch-grain-analysis.htm]

» Animportant component of
the human diet

Charred sceds identified from the archacological sites in Neixiang, Henan. (a) Oryza sativa from Xianghuazhai. (b) Oryza sativa from Zhugang, (¢) Oryza sativa from Xiaozhai. (d) Oryza sativa from
Xiaohe, (e) Oryza sativa from Wumagqi. {f ) Setaria itafica from Yangying, (g) Setaria italica from Zhugang, (h) Setaria italica from Hi iaogang, (i} Triticum i from Wumagi, (j)
Triticum i m if iao. (k) Panicum milic from Yangying, (1) Panicumn miliaceum from Xianghuazhai. (m) Panicum miliaceum from Xiaohe. (n) Glycine max (Linn.) Merr.
From Xiaozhai. (0} Rice spikelet basc from Xiaohe. (p) Echinachioa crusgalli (Linn.) Beauv. from Yangying. (q) Perilla frutescens (Linn.) Britton. From Xianghuazhai. (r) Setaria viridis (Linn.) Beauv.
From Zhaihougou. (s) Scirpus juncoides Roxb. From Xiaohe. {t) Vitex negundo var.heterophylla (Franch.) Rehd. Fram Chaan; scale bar 2 mm.

Jia etal. (2021). The Holocene, 31(11-12), 1705-171S, htps://doi.ore/10.1177, 09596836211033201
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Archaeological sites and features (sources)

0 Cave / rock shelter 0 Excavated soil pit
© Wetland site ¢ Coprolites
0 Dune sites ¢ On (in) artefacts, i.e.

ceramics, food utensils

et
i
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Archaeological sites and features (sources)
Wetland site

Processing plant material

0 Flotation: wash, sieve take o Special extraction

any floating ¢ Pollen analysis, phytolith for

0 For charcoal, macrofossil identification

¢ Genetics, molecular level

4

ik
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Processing plant material

¢ Flotation: wash, sieve
take any floating

Processing plant material

0 Special extraction
0 Pollen analysis for identification

it 10 CONE. estimates (1 yonpodicm tablets)
Hot acid (HCl) i 2. Removes ealcareous fraction

Hot Alkali + sieving 5 e i 3. REmoves huimic scids

ARSEEIETN 5 Deflocculant 1o remove clays
....5. Remove particies smalier than polien {<7um}
i 8, Remove mineral fragments (density 1,88}

et 1o REMOVes siica and siicales

ceciiiiii ... 8. Removes polyssscherides (calliiose)
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Processing plant material

Table 3 Examples of sample types appropriate to particular materials

|
|
{
|
|
i

s
Vs v
d v
v/

v tones e v v {w
v

v/ v (ra
v
v
~ v
v
v
v

----- 100 OvE

BVC Laos Vietnam

PTP

PLN

1IN

Paleolithic (500,000 - 10,000 BP)
= Mesolithic (10,000 - 6,000 BP)
EEEED Neolithic (6,000 - 3,500 BP)
. == Bronze (3,500 - 2,500 BP)
wA | EEED 1ron (2,500 - 2,000 BP)
™ 2> Protohistory (2,000 - 1,500 BP)
] EEEED Early State (1,500 -800 BP)
Thai State (800 BP - present)

5
§
ewueh
3
% z
e DR
bz PeF
w0 B N
= &
soel
p

MOUN

Cambodia

Plant materials Documents, survey
a Oryza sp. o Oryza sp.
Oryza rupifogon ] Oryza rupifogon
y Oryza sativa B8 Oryza sativa
XSk o z @ Oryza sativa subsp. japonica © Oryza sativa subsp. japonica
N B . : .
KHS 2 * Oryza sativa subsp. indica * Oryza sativa subsp. indica
@WKU A .
O rxr w_ m
& snx

Source: Food plants of Suvarnabhumist Project
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Early rice cultivation in Thailand

3] j:LJ PINIATNTIINY U gj ANIg (Mnudnguavangungnemanslusied)

- quad (10,000 B, thwln, Tanwuuf (7,800-6000 1), waewszdums (8,200-5,000 ), Wrumiua (10,000-6,000 ), Uszgen, Yruiios (3000-2000 B, Tuvunm, missiins

Oryza sp. L vnd, vadony, vinluuta walasy Wusu

C. rufipogon — WTHTEAUNS (4,300-1.500 ) => adfoiwdn => gawsniunausy Haans
. a
0. sativa - Tanwuit (4,000-3,300 1) ?ﬂﬁﬁm{}ﬂ
O. sativa subsp. joponica - wnamsedums (2,700-1,500 ) adfedde => afewin = seusnunoulseRaans
e . . AANETA
- wyviiula 2 siAnans => adbunsigusnidy
- uaaluouaiadienasid (1,600-1,300 T => adsuasisusniu
- viuluw¥a (2.700-1,600 1) arfedda => adfoodn => grusNSUnaUUTE TRddns mansYusenidsawile
- diuglan (1,700-1,400 0): => yausnGuneutsyiimeans
e - nauun (2,100-1.900 ) affowdin => gausnSunaulssamans v
J ]
) ; } maia
- UmBd (2,000-1,800 T): => gausnSuneuse enans
: . voe L s ‘ Y a &
Q. sativa subsp. indica ~ urlunda (1,700-1,550 O): BALTALSUNaUUsEIRMARS —p DIARSIUDDNRUUNUD
- wnslusiafiadenaisd (1,400-1,300 T) => atauasigusnid —> 219naN, MensTusanidouniie

afsunsiguosumln (Thai States Period) 800 1 - Taqii => fametuiinmawizign

Source: Food plants of Suvamabhumist Project

Current direction archaeobotany

¢ In combination with plant remain evidences

2 Unresolved issues regarding the origin and spread
of agriculture

0 Genetics level
¢ Molecular markers
0 Genetic distance
0 Phylogeny
¢ Cytology
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Hamilton et al. (2023)

seseefiniltlunsfnwingnumansiusond
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Ratnam et al. (2023)

Kabukcu et al. (2021)
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Liu et al. (2015)

Hovsepyan & Willcox (2008)
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Wei et al. (2024)
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Gallaher et al. (2020)
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Adualusiad (Ancient DNA — aDNA)
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Cohen et al. (2023)
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