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Abstract In recent years, phytolith analysis has been widely used in archaeological research, providing new
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method and key evidence on the study of agriculture origin around the world. Among the studies on rice agriculture

origin, rice bulliform phytolith plays an important role in the discovery and identification of rice remains. The key

to study agriculture origin is to discover archaeological plant remains and accurately identify their

wild—domesticated characteristics. This paper introduces the research history from qualitative to quantitative on the

identification of rice bulliform phytoliths, focuses on the new progress of fish-scale decoration research in rice bul-

liform phytoliths from topsoil of modern wild rice growing areas, domesticated paddy fields, and dry paddy fields,
clarified the criteria for individual phytolith identification, selection, and fish-scale decoration counting. On this
basis, the possible causes and mechanism of the difference in fish-scale decorations between wild and domesticated

rice bulliform phytolith are discussed. It is hoped that through the summary and discussion of this paper, phytolith

analysis can be more accurately and widely used in the study of crop origin and spread.

Key words bulliform phytolith, rice, domestication, phytolith analysis
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Fig. 1 Formation of rice bulliform phytolith and its morphological characteristics
A, KFERIEE B KFEM ARV 25 =& (0E 2R, 1980); C. AR D. f B LA
A. Rice plant; B. The transverse section of rice leaf (modified after Hoshika, 1980); C. A group of rice bulliform cells; D. Rice bulliform phytolith.
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Fig. 2 Morphometric parameters of rice bulliform phytolith (modified
after Fujiwara, 1976; Wang and Lu, 2012 )
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Fig. 3 Fish-scale decorations on rice bulliform phytolith (cited by Huan
etal., 2015)
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sults of fish-scale decorations in rice bulliform phytoliths
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Note: * represents samples found no rice bulliform phytoliths or rice bulliform phytoliths lack of statistics.
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Fig. 4 Locations of selected paddy soils (some samples are cited by Huan et al., 2015)
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Fig. 5 Schematic diagram of the counting standard of fish-scale decorations on the edge of rice bulliform phytolith
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A, B. both asymmetric and symmetrical rice bulliform phytoliths are adopted to fish-scale decoration counting; C. when the decorations are covered due to
the angel of phytolith, they can be counted according to the protruding points or shadows; D, E, F. only the surface layer of clear fish-scale decorations
appears is the most ideal condition for counting; G, H, I. when multiple layers of clear decorations appear, only the first layer of decorations will be
counted; J, K, L. when only one side of the decorations can be clearly seen, the other side can be counted by adjusting the focus or protruding points. Scale
bars =20 pm.
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Fig. 6 Proportion of rice bulliform phytoliths with >9 fish-scale decora-

tions in the topsoil of different paddy fields
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