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The transformation from hunter-gathering to farming in the south China coast has always been a conspicuous topic, as its great significance for the understanding of crop dispersal and human migration into southern China and Southeast Asia. It has been primarily assumed that rice was the only crop cultivated by early farmers in this region since 5,000 cal. BP., but the reliability of this speculation remains ambiguous, owing to the lack of systematic evidence. Based on analysis of macroscopic plant remains and phytoliths, as well as AMS radiocarbon dating at the Gancaoling site in Guangdong province, this study demonstrates the emergence of agriculture in the south China coast could be dated back to as early as 4,800–4,600 cal. BP., with the cultivation of rice and foxtail millet. This subsistence strategy change was an integral part of a more comprehensive social transformation, which started a new era of local history. Moreover, this discovery also provides further evidence supporting the universality of mixed farming in southern China and shed new light on the study of agriculture southward dispersal. The crop package of rice and millets possibly spread into the south China coast from Jiangxi via the mountain areas and then into Mainland Southeast Asia by a maritime route along the coastal regions.
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INTRODUCTION
The transformation from Paleolithic to Neolithic has long been regarded as the most fundamental revolution in the history of human beings (Childe, 1936; Bar-Yosef, 1998; Olsson and Paik, 2016). With the progress of archaeological research in the past decades, it is becoming more evident that this process was not as simple as imagined before. The related innovations, such as agriculture, pottery, ground stone, and sedentism, did not appear simultaneously, and the order of their appearance varied greatly among different regions (e.g., Kuijt and Goring-Morris, 2002; Fuller et al., 2015; Jordan et al., 2016). Ancient people in many areas with the capability of making pottery and ground stone tools still relied on hunter-gathering for their daily food supplies for thousands of years, while others had gone farther and farther along the pathway of food production. Nevertheless, most of these hunter-gathering communities have ultimately been transformed into or replaced by farming societies, leading to the formation of a farming-dominated world (Bellwood, 2005; Ellis et al., 2013; Stephens et al., 2019). Therefore, how these secondary transformations happened is no less important than the origin of the Neolithic lifeway for our understanding of the grand history of human beings.
The south China coast, along with its adjacent Nanling mountain areas, is one of the typical regions for the investigation of this issue. Current evidence of pottery in this region could be dated back to 17,000 cal. BP. from the Qingtang site (Guangdong Provincial Institute of Archaeology and Museology et al., 2019), while other discoveries before 10,000 cal. BP. have also been reported from Zengpiyan, Niulandong and many other cave sites (Zhang, 2002). Ground stones were also widely found here around 15,000–10,000 cal. BP. (Xiang, 2014). By contrast, no domesticated plants were utilized at the same time, and local people had led a hunter-gathering lifestyle for quite a long time (Zhang and Hung, 2012; Yang et al., 2017; Deng et al., 2019). Regarding the later transformation from hunter-gathering to farming, it has been speculated to be after 5,000 cal. BP. (Zhang and Hung, 2010), while recent evidence from Shixia, Laoyuan, and Chaling of this region reveals a later date of 4,500 cal. BP (Yang et al., 2018; Xia et al., 2019). In this case, more systematic work is still needed to clarify the precise time of agriculture emergence and details of farming practice in this region.
On the other hand, this transformation process in the south China coast is significant for investigating agricultural dispersal into Mainland Southeast Asia. Previous studies have proposed that agriculturalization of Mainland Southeast Asia was based on the introduction of domesticated crops along the terrestrial route from Yunnan province of China, the source region of which could be traced back to Sichuan and then Gansu province in northwest China (Higham, 1996; Higham, 2002; Guedes, 2011; Guedes and Butler, 2014; Deng et al., 2018). However, current earliest evidence of domesticated crops in Mainland Southeast Asia is from the south part of Thailand around 4,500–4,200 cal. BP. (Weber et al., 2010), and it seems possible that rice and millets arrived at the same time in this region. This discovery is almost as old as the earliest evidence from Yunnan (Dal Martello et al., 2018) and thus makes the proposed terrestrial route less convincing. In this case, another maritime route has been raised to reconcile contradictions embedded in current evidence (Higham, 2019; Gao et al., 2020). Nevertheless, because of the absence of mixed farming in the south China coast, the start point of this route is placed further to the southeast coast in Fujian province, the feasibility of which is also not that strong as the distance is too long. Hence, the precise time of agriculture appearance and whether the crop pattern of earliest farming in the south China coast is pure rice or both rice and millet is of great significance to clarify the dispersal of agriculture into Mainland Southeast Asia.
The study presented here is aimed to investigate the general condition of earliest farming in the south China coast, especially the precise time of agriculture emergence, crop pattern and their possible influences on other regions. Systematic samples have been collected from the Gancaoling site of Guangdong province and analyzed by integrating phytoliths, macroscopic plant remains, and direct radiocarbon dating. The new results indicate farming had dispersed into the south China coast around 4,800–4,600 cal. BP. Unlike the previous proposed pure rice agriculture, both rice and foxtail millet were cultivated and consumed by the first farmers in this region. Moreover, this study also emphasizes the significance of the south China coast for the southward dispersal of agriculture into Mainland Southeast Asia.
MATERIALS AND METHODS
Site Description
Gancaoling (23°18′15″N, 113°32′53″E) is situated in the northwest edge of the Pearl River delta, with the Nanling Mountains stretching in the north (Figure 1). It was first discovered in 2017 during the prophase archaeological survey for the construction of a new expressway across this region. The whole site covers the top of a small hill, and the total area is nearly 5,000 m2 (Figure 2). After that, a systematic excavation was conducted from 2017 to 2018, covering an area of 3,200 m2. The excavation reveals that cultural deposits of Gancaoling are mainly late Neolithic remains, including 81 pits, 160 graves and 40 post holes, which are possibly ruins of ancient houses or other constructions. From these contexts, large numbers of ceramics, stone tools and a few jade artefacts have been unearthed. Besides, ten graves of the late Warring States period have also been found.
[image: Figure 1]FIGURE 1 | Location of the Gancaoling site and other related sites.
[image: Figure 2]FIGURE 2 | Overview of the Gancaoling site and the excavation area.
Sample Collection and Processing
For the analysis of plant remains, 213.5 L of bulk samples were collected from 12 contexts during the excavation, 11 of which were pits with refilled daily refuse and one was earth fill of a tomb. Before being processed, a small sub-sample of roughly 50 ml soils was taken out from each sample and saved for phytolith analysis (except for contexts H55 and M50). The rest sediments were floated at the site using flotation buckets (Pearsall, 2000), and the afloat macroscopic plant remains were collected by mesh bags with 300 × 300 μm2 apertures. All floats were then dried in shade and sent to the Archaeobotany Lab of Peking University for further analysis. Seeds, fruits and other parts of plant remains were sorted and identified under a stereomicroscope at 10–20× magnification, according to modern collections and published criteria (Wang, 1990; Guo, 2009; Nesbitt, 2016; Cappers and Bekker, 2022).
Phytolith samples were processed referring to established procedures with slight modifications (Pearsall, 2000; Lu et al., 2002). For each sample, 2 g small sample was weighed and treated with 30% H2O2 to remove organic matter. After three distilled water rinses, 15% HCl was used to remove carbonates. With another three distilled water rinses, phytoliths were separated from the sediments using heavy liquid (ZnBr2, 2.35 g/cm3) floatation. The suspension with separated phytoliths was removed into a new tube and washed three times with distilled water. It was then mounted on a slide with Canada Balsam. After air drying, phytoliths of each slide were identified and counted under an optical microscope at 400× magnification according to published references and criteria (Wang and Lu, 1992; Lu et al., 2002; Ball et al., 2016). For each sample, at least 500 phytoliths were recorded.
To detect the precise date of each context and chronology of the Gancaoling site, at least two dating samples were selected from each context and sent to the Laboratory of Radiocarbon Dating in Peking University and Beta Analytic Testing Laboratory for direct accelerator mass spectrometry (AMS) radiocarbon dating (Table 1). In total, 18 samples were tested, and most of the specimens were single rice grain or nut husk fragment. Only in the case of one sample, four foxtail millet grains from context H54 were combined to ensure enough carbon after pre-treatment.
TABLE 1 | AMS radiocarbon dating results from the Gancaoling site (All dates are calibrated by OxCal v4.4.4, using the IntCal 20 Atmospheric curve).
[image: Table 1]RESULTS
AMS Radiocarbon Dating Results
All samples processed in this study yielded radiocarbon dates successfully. These dates were calibrated by OxCal 4.4 (Bronk Ramsey, 2009), using the IntCal20 atmospheric curve (Reimer et al., 2020), and presented in Table 1. Comparison of results from each context suggests that most of them are highly consistent with each other. According to the dating results, the sampled contexts of Gancaoling generally could be divided into two groups. The dates of the first group are concentrated in the range of 4,600–4,400 cal. BP. Whereas only contexts H19 and H44 could be incorporated into this group. The remaining contexts are all possibly formed a little bit later, around 4,400–4,200 cal. BP., while a few contexts like M50 and H60 could be as late as 4,000 cal. BP. with relatively low probability. Overall, it could be concluded that late Neolithic human activities at this site lasted for hundreds of years, in the range of 4,600 to 4,100 cal. BP., with a very low probability reaching 4,800 cal. BP.
Phytoliths
The preservation condition of Phytoliths in all samples of Gancaoling was relatively poor, many of which were eroded and not easy to be precisely identified. The only crop found in phytolith records of Gancaoling was rice, including double-peaked type from rice grain husk, bulliform flabellate from rice leaf, and paralleled bilobate from rice leaf or stem (Figures 3A–E). However, quantities of these identifiable rice morphotypes were deficient, and they were sparsely found in 8 samples, comprising 0.2–0.6% of all phytolith remains in each sample (Figure 4, Supplementary Table S1).
[image: Figure 3]FIGURE 3 | Phytoliths and macroscopic plants remains from Gancaoling [(A,B). double-peaked type; (C). rice bulliform flabellate; (D,E). paralleled bilobate; (F). rice grain; (G). rice spikelet base, non-shattering type; (H). rice spikelet base, immature type; (I). foxtail millet mature grain; (J). foxtail millet immature grain; (K). Setaria sp.; (L). Digitaria sp; (M). Scirpus sp; (N). Canarium sp., endocarp fragment].
[image: Figure 4]FIGURE 4 | Phytolith assemblages of all contexts from the Gancaoling site.
Besides of these rice remains, 16 morphotypes have been recorded. The most abundant type was spheroid echinate phytolith yielded from palms. It has been found in all contexts, and the highest proportion is 68.8%. Besides, the proportion of bilobate type was also quite high, most of which was more than 10%, and the highest one was 56.1%. Other morphotypes like polylobate and cross from Panicoideae, rondel from pooideae, long saddle from bamboo, middle saddle from Arundinoideae, short saddle from Chloridoideae, and Cyperaceae type, have also been recorded in most samples with quite low proportion. Besides, other common types, such as blocky, tracheary annulate, elongate dentate, elongate entire and acute bulbosus, have been widely found in all samples, but none of them could be identified explicitly to genera level.
Macroscopic Plant Remains
Macroscopic plant remains were generally not rich in the 12 sampled contexts of Gancaoling (Supplementary Table S2). In total, 3,373 seeds, fruits and other parts of plants have been recovered, and the average density was only 15.7 specimens per litre. Moreover, there was a significant disparity in density among different contexts, with the highest one reaching 52.3 per litre, and the lowest one was only 3.3 per litre. Overall, 15 taxa of plants have been recognized into genera, species, or family level, while a portion of specimens have not been identified. All these remains could be generally grouped into four categories: crops, fruits, grasses, and weeds (Figure 5).
[image: Figure 5]FIGURE 5 | Assemblages of macroscopic plant remains from all contexts of Gancaoling.
Rice (Oryza sativa) was the most common crop in Gancaoling, and has been found in all contexts sampled in this study. These remains comprised rice grains (Figure 3F) and fragments, rice spikelet bases (Figures 3G,H) and isolated rice grain embryos. Specifically, rice grain fragments were classified into large fragments (larger than half grains), small fragments (smaller than half grains but larger than 1 mm) and tiny fragments (smaller than 1 mm), according to their preservation conditions. According to established criteria, the rice spikelet bases of Gancaoling could also be divided into non-shattering and immature types (Fuller et al., 2009), and 99.29% of them are non-shattering, suggesting they were domesticated. These rice remains in total took up 83.55% of macroscopic plant remains from Gancaoling, with 50 grains, 498 grain fragments, one isolated rice embryo and 2,255 spikelet bases. Foxtail millet (Setaria italica) was another crop found in Gancaoling (Figure 3). It was obviously not widely utilized in the late Neolithic period and has only been found in context H54 and M50, including seven mature grains (Figure 3l) and eight immature ones (Figure 3J).
Fruits were not common at Gancaling, and Canarium sp. (Figure 3N) and Sambucus sp. were the only two identifiable fruits. 77 nutshell fragments of Canarium sp. have been found in 5 contexts (Supplementary Table S2), while only one seed of Sambucus sp. appeared in context H19. Besides, ten kinds of grasses and other weeds have been recorded, including Setaria sp. (Figure 3K), Digitaria sp. (Figure 3L), Eleusine indica, Scirpus sp. (Figure 3M), Polygonum sp., and Brassicaceae. However, their quantities were generally quite limited.
DISCUSSION
Subsistence Transformation and Social Shift in the Late Neolithic of South China Coast
Located far from the two agriculture origin centres of China, the Neolithic subsistence strategy in the south China coast has been a conspicuous topic and stimulated different hypotheses. Because of its special environment settings and natural resources, this region has been proposed as the third agriculture origin centre in China, mainly based on roots and tubers, such as taro (Zhao, 2011). While more scholars tend to believe ancient people here were engaged primarily in hunting, fishing and gathering (Chang, 1969; Higham, 2006; Zhang and Hung, 2012). A recent case study at the Xincun site reveals that wild plants like sago-palm, bananas, freshwater roots and tubers were processed by local people as recently as 5,000 cal. BP or even later (Yang et al., 2013). Another research also suggests that tree fruit, especially Canarium, was widely utilized in the Lingnan region (Nanling Mountains and areas to the south, especially the Pearl River valley), Southeast Asia and the Pacific Islands (Deng et al., 2019). No matter these plant resources were totally wild or partly cultivated, it is generally agreed that cereal agriculture was introduced into this region during the late Neolithic period and triggered a groundbreaking social change in local history.
Direct evidence of prehistoric agriculture has long been inadequate in the Lingnan region. The first discovery of such evidence was from the Shixia site in the mountain area, where rice grains and impressions were recovered in two phases, and the earliest one was believed to be no later than 5,000 cal. BP (Yang, 1978; Zhang et al., 2007; Yang et al., 2017). Other occasional discoveries have also been reported from Xinghuahe, Guye in Guangdong and Shaha in Hongkong (Lu et al., 2005; Xiang and Yao, 2006; Relics from the South, 2007). Overall, it is generally recognized that rice farming in this region began around 5,000 cal. BP. and facilitated the later development of local societies (Zhang and Hung, 2010), while a few scholars argue for an earlier emergence of rice agriculture during the Xiantouling culture period (ca. 7,000–6,000 cal. BP.) (Bellwood, 2005). However, all these remains have not been directly dated, and a later re-examination of rice remains from the Guye site reveals none of them was older than 300 years, which were obviously later intrusions (Yang et al., 2017). Therefore, without scientifically rigorous collection of plant remains and direct dating, the emergence of farming and the associated crop pattern in the south China coast is still vague and imprecise.
This condition has been slightly improved with new efforts in the past few years. 20 macroscopic plant remains have been recovered from 6 contexts of the Chaling site, in which 6 were rice grains and one was rice spikelet base. Two rice grains were directly dated to 4,526–4,417 cal. BP. and 4,429–4,248 cal. BP. respectively. Phytolith analysis also disclosed different morphotypes of rice phytoliths from the same site (Xia et al., 2019). Another study also provided phytolith evidence of rice consumption at Laoyuan and Chaling and one direct date of rice grain, which is 4,419–4,246 cal. BP. (Yang et al., 2018). Even so, these pieces of evidence are still too limited to answer this question.
The present study at Gancaoling, for the first time, provided solid evidence and renovated our knowledge on the earliest farming practice in the south China coast. A significant difference from previous understanding is that the earliest agriculture here was not pure rice farming but mixed rice and foxtail millet. The assemblages of macroscopic plant remains clearly demonstrated foxtail millet was cultivated along with rice by first farmers in this region, although rice was no doubt the major crop at that time (Figure 5). Furthermore, the presence of large quantities of rice spikelet bases suggested the existence of rice processing activities at the site. Further evidence of local cultivation and processing has also been provided by phytolith morphotypes from different parts of rice, like leaves, stems and grain husks (Figure 4). Combined with the systematic AMS radiocarbon dates, it could be confirmed that around 4,800–4,600 cal. BP. rice and foxtail millet had already been cultivated in the south China coast.
Another remarkable discovery from Gancaoling is the appearance of Canarium endocarp fragments. Previous research has revealed that Canarium was a vital food resource in Southern China and the contemporary Asia-Pacific region before the introduction of cereal crops. People used to crack the fruit stones and consume the kernels in these hunter-gathering sites (Deng et al., 2019). The new discovery from Gancaoling reminds us that the agriculturalization of Southern China was possibly not an abrupt substitution of exotic technologies for old traditions. On the contrary, traditional foodways quite possibly continued for some time after the introduction of agriculture. Thus, complicated interactions and competitions could be expected behind this process, especially when considering that fishing and hunting had long been the primary way of obtaining animal resources even until the Bronze age (Yu, 2018).
Along with the adoption of agriculture, systematic changes have also happened in other aspects of local society (Li and Zhang, 2021). As pointed out by many scholars, the introduction of farming practice in the south China coast was possibly accompanied by human migrations from the Yangtze valley. A noticeable change is that previous flexed-position burial traditions, which was prevalent in hunter-gathering communities of Southern China and other adjacent regions, had been replaced by extended burials (Hung, 2019). Analysis of skeletal remains, especially craniometrics, also suggests distinct physical characters from previous hunter-gathering populations, which should be caused by contributions of large scale immigrants (Matsumura et al., 2019). These speculations could further be supported by recent progress of ancient DNA studies in southern China, which also argued for a mixture of native hunter-gatherers and migrants from the Yangtze valley (Yang et al., 2020; Wang et al., 2021). The mixture model instead of the totally replacement model of population also agrees well with the continuity of traditional foodways like Canarium utilization.
With the development of farming, the size of local population also increased drastically after 6,000 cal. BP., as indicated by the number of archaeological sites. For instance, 265 sites of this period have been discovered in the regional survey of the Liuxi River valley, a tributary of the Pearl River, which is several times of the total number of archaeological sites dated to 7,000–5,000 cal. BP. in the whole Pearl River delta (Han and Xu, 2017). These sites were usually around 5,000 m2 or smaller, while some regional centres like Shixia and Yanshanzhai emerged in this period, covering 30,000–50,000 m2 (Guangdong Provincial Institute of Archaeology and Museology et al., 2014). Social differentiations were not only embodied in the divergence among different settlements but also within these communities. Large tombs with rich funerary objects have been found in these regional centres and normal settlements like Gancaoling (Guangdong Provincial Institute of Archaeology and Museology et al., 2014; Li and Zhang, 2021). Meanwhile, jade artefacts such as Cong and Yue of the Liangzhu style had been incorporated into local belief and ritual systems and used as an expression of social status by elites (Tang et al., 2019; Li and Zhang, 2021).
Overall, the adoption of farming is part of a more comprehensive social change in the south China coast around 5,000 cal. BP., which opened a new era for the development of local societies. It was also in this period, the technology of pottery making developed rapidly and led to the invention of stamped hard pottery (Li, 2013). Thereafter, this region, together with Fujian and Jiangxi, became the innovation centre of ceramic technologies and played a new role in the interregional interactions of ancient China.
The Role of South China Coast in the Southward Dispersal of Agriculture
With advances in archaeobotanical research in the past decades, it is becoming more and more apparent that interactions between the two agriculture origin centres in China happened around 7,500 cal. BP., much earlier than expected before (Zhang et al., 2012; Bestel et al., 2018; Wang et al., 2018; Luo et al., 2019). At least around 6,000 cal. BP., foxtail millet had spread into the Yangtze River valley, as indicated by discoveries from the Chengtoushan site (Nasu et al., 2007; Nasu et al., 2012). Plant remains from other parts of Southern China like Jiangxi, Fujian and Taiwan also demonstrated millets were cultivated in small scale along with rice in the late Neolithic period, and the universality of millet cultivation in Southern China has been grossly underestimated before (Tsang et al., 2017; Deng et al., 2018; Ge et al., 2019; Deng et al., 2020; Dai et al., 2021). Therefore, it has been further speculated that millets were accepted by all agricultural regions of southern China in the late Neolithic period, except for the plain areas of the lower Yangtze valley (Deng et al., 2018). Whereas, direct evidence is still absent in many related regions, one of which is the south China coast. Thus, the discovery from Gancaoling again adds new evidence to this hypothesis and shed new light on the reconstruction of the southward dispersal of agriculture.
According to comparisons of pottery styles and other material remains from the south China coast and surrounding regions, external communications of this region show clear periodic features. Around 7,000–6,000 cal. BP., the most representative archaeological culture in this region is the Xiantouling culture, sites with associated remains of which are concentrated in the Pearl River delta (Yang et al., 2015). Material remains from this culture group are famous for their finely made potteries, most of which are with painted or punctated decorations (Shenzhen Municipal Institute of Archaeology and Museology, 2013). These remains resembled in features of potteries prevalent in contemporary archaeological cultures of Hunan province, like Gaomiao, Tangjiagang and Daxi (He, 1994). As a result, it is generally agreed that the main channel of external communication between the south China coast and the northerly regions was through the northwest route with Hunan. Another noticeable point is that although rice agriculture had well developed in Hunan province no later than 8,500 cal. BP., farming had not been introduced southward in this period (Zhang and Pei, 1997). Similar conditions could also be observed in the textile materials. Unlike the spinning technologies in Hunan province and other parts of Yangtze valley as indicated by the common use of spindle whorls, ancient residents in the south China coast still used barkcloth instead (Tang, 2003).
After 6,000 cal. BP., the influence from Hunan declined dramatically, while interregional connection through the southeast channel got its start. Comparison of pottery assemblages and morphological features reveals a strong impact of the Fanchengdui culture in Jiangxi province on the Shixia culture and contemporary communities in the coastal region (Li et al., 1989; He, 2010; Li, 2019). Under this background, the introduction of farming was accomplished as an integral part of interregional communications. Therefore, it could be determined that the southward dispersal of rice and foxtail millet was through the mountain areas between Jiangxi and Guandong, just as proposed before (Deng et al., 2018; Deng et al., 2020). However, different from the previous interactions during the Xiantouling period, this transformation seemed more radical and affected all sides of local society. No wonder it is speculated that there were large amounts of immigrants as stated above (Matsumura et al., 2019).
The south China coast is not only a receiver of farming technologies, but also an exporter in a vaster regional configuration. As an integral part of the coastal regions facing Southeast Asia and the Pacific islands, this region has been proposed as one of the possible homeland areas of Austronesian people and agriculture in Island Southeast Asia (Bellwood, 2005; Tsang, 2005). Unfortunately, little evidence has been obtained to support this speculation, while an alternative route from the southeast China coast via Taiwan into northern Luzon is preferred (Bellwood and Dizon, 2008; Hung, 2008). Nevertheless, the possible contribution of the south China coast to the agriculturalization of Mainland Southeast Asia need more attentions. In a regular reconstruction of farming dispersal into Mainland Southeast Asia, a terrestrial route from Yunnan and Guangxi has been mentioned frequently (Higham, 1996; Higham, 2002; Deng et al., 2018). However, the existence of farming practice prior to 4,000 cal. BP. in the south part of Yunnan and Guangxi remains questionable, and so is this proposed route. By contrast, in the coastal region of Vietnam and Thailand, some discoveries of rice and/or millets dated back to 4,500–4,000 cal. BP. have been reported, such as An Son, Loc Giang and Non Pa Wai, indicating a possible maritime route for the southward dispersal of agriculture into this region (Weber et al., 2010; Barron et al., 2017). Given the fact that agriculture emergence in Guangxi happened in the Bronze Age and the co-occurrence of rice and foxtail millet in the Pearl River delta (Deng et al., 2019), the nearest start point of this route should be in the south part of Guangdong province, and thus supporting the significance of this region in the southward dispersal of agriculture (Figure 6).
[image: Figure 6]FIGURE 6 | The main southward dispersal routes of agriculture from Yangtze valley into southern China and Southeast Asia.
CONCLUSION
With systematic archaeobotanical evidence and direct AMS radiocarbon dating, this study demonstrated that agriculture in the south China coast emerged around 4,800–4,600 cal. BP. Different from the previous assumption of pure rice farming, first farmers in this region cultivated rice together with a small portion of foxtail millet as suggested by plant assemblages from Gancaoling. In addition, with the introduction of agriculture, the former hunter-gathering tradition, such as the utilization of Canarium nut, had been maintained for a while, and this transformation possibly happened in a relatively gradual and moderate way, especially when considering the long-lasting utilization of wild mammals, fish and shellfish. Even though, it still needs to be noticed that thorough social change had happened around 5,000 cal. BP. in this region, as reflected in many aspects of local society, like settlement pattern and differentiation, burial practice, ritual and belief system, and quite possibly large amounts of immigrants input.
The new results also provide new evidence supporting the universality of mixed farming in the late Neolithic period of southern China. An interregional comparison reveals this region was not only a receiver of farming technologies but also possibly a junction point on the southward dispersal of agriculture. A package of rice and millets was introduced into this region from Jiangxi Province via the mountain areas and further dispersed into Mainland Southeast Asia along a maritime route. Whereas, to confirm this hypothesis, more targeted work is still needed in the coastal regions of Mainland Southeast, especially Vietnam.
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Laboratory code Dated material Context no Conventional radiocarbon age Calibrated date
(cal. BP., 20 range)

BA180578 rice grain H16 3,855 + 45 4,413-4,149
BA180579 nut husk fragment H16 3,875 + 45 4,417-4,153
BA180581 rice grain H19 3,970 + 25 4,523-4,301
BA180580 nut husk fragment H19 4,030 + 25 4,671-4,420
BA180582 nut husk fragment H23 3,930 + 50 4,521-4,185
BA180583 nut husk fragment H23 4,060 + 40 4,800-4,420
BA180584 rice grain Ha7 3,89 + 25 4,413-4,245
BA180585 rice grain H37 3,835 + 25 4,401-4,149
BA180586 nut husk fragment Had 397525 4,524-4,360
BA180587 rice grain H44 3,940 £ 30 4,515-4,254
BA180588 rice grain H54 3,965 + 25 4,521-4,300
BA180589 rice grain H54 3,900 + 30 4,417-4,243
BA180590 nut husk fragment H54 3,885 + 30 4,415-4,185
Beta - 530,494 foxtail millet grains H54 3,890 + 30 4,417-4,188
BA180591 rice grain H69 4,060 + 25 4,788-4,425
BA180592 rice grain H69 3,775 £ 30 4,243-3,998
BA180593 rice grain M50 3,830 £ 25 4,399-4,009

BA180594 rice grain M50 3,805 + 30 4,345-4,089
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