HISTORY OF 

RICE CULTIVATION 

IN VIET NAM

(Summary)
1.   INTRODUCTION

Cây lúa là loại thảo mộc thực phẩm quan trọng của Việt Nam và thế giới, với hơn 3 tỉ người tiêu dùng, hay hơn phân nửa dân tộc thế giới và 112 nước trồng lúa. Cây lúa không những đóng góp vào an lương thực quốc gia của nhiều nước, mà còn cung cấp nguồn lợi tức cho hàng triệu người ở nông thôn và bảo vệ môi trường.Rice is an important food of Viet Nam and the world, with over 3 billion consumers, or more than half of world population in 115 countries. Rice does not only contribute to national food security in the country, but also provides income for millions of rural people and environmental protection.Tuy nhiên, nguồn gốc của cây lúa vẫn còn nhiều tranh cải, vì nó xuất hiện lâu đời trong thời tiền sử. However, the origin of rice is still controversial, because it appeared in prehistory.Theo một số nghiên cứu trong và ngoài nước, các cư dân ở Việt Nam có thể biết đến cây lúa cách nay ít nhứt 10.000-8.000 năm trong nền văn hóa Hòa Bình và nước ta có thể là một trong những trung tâm nguồn gốc cây lúa trồng độc lập của Châu Á, theo thuyết đa trung tâm của Viện Nghiên Cứu Lúa Quốc tế - IRRI (Chang, 1985). According to some studies in Viet Nam and overseas, inhabitants in our country could know how to gather wild rice grains for food, besides legumes and root tubers at least 8,000 BC in Hoa Binh culture; and North Viet Nam could be one of the independent original centers of cultivated rice in Asia, according to the multi-center theory formulated by the International Rice Research Institute - IRRI (Chang, 1985 and 1993) and others. Over thousand years, rice plant has evolved from wild type to modern one, affecting all aspects of the society and people life, while the Vietnamese civilization continued slow advancement from a primitive form with rice tribes appearance in the end Neolithic period to old wetland rice development during the nation establishment, traditional rice production under Northern invasion-and-independence period, and modern rice dissemination during the last Green Revolution and Economic Reform. 

Hence, rice is a way of life for the Vietnamese. In Viet Nam, rice is recognized not only for its nutritional value, but also as an integral political and cultural feature of society. The multitude of local rice festivals and rituals in the country attests to the value its society place on rice. For more than 3,000 years, Vietnamese livelihoods have been with the status of annual rice production; good harvests have brought prosperity while a bad harvest, combined with high rice prices, have sometimes triggered widespread famine in remote areas, and political and social instability in urban closely associated areas. During the last two decades, the Economic Reform and the recently-ended Green Revolution have not only helped the country to make progress in food security, but also improve its economy through rice exports. However, national policies often favour consumers and export markets, not the farmers who are still living in poor rural areas. 

The present challenges for decision makers, developers and scientists are to improve the efficiency and productivity of present rice-based production systems; to improve rural people’s life quality; to conserve natural resources; and to response properly to global climate change. 

2.   RICE CULTURE, NUTRITION, EMPLOYMENT AND BIODIVERSITY


Rice has been used as human food for over 15,000 years according to Korean scientists’ discovery in 2003 (IRC, 2003). It is the second largest cereal crop, and the staple food for more than half of the world’s population. Rice contributes to over 20% of the total calorie intake of the human population. More than 2 billion people in Asia alone derive from 35 to 59% of their calories from rice (Juliano, 1993). Recently, the popularity of rice as a healthful food has increased in a number of countries in Africa, America, and other regions where rice is not traditionally a major food crop. In the high-income countries of Europe and North America, rice consumption is increasing in the context of food diversification. In Viet Nam, the importance of this crop in relation to food security and socio-economic development is evident and increasingly recognized in religious and social ceremonies.  

Rice and culture: Rice is equivalent to life for all of the Vietnamese who depend on it. The diverse agrobiodiversity of the country and the rich cultural heritage of rice are due to the nation’s diverse agro-ecosystems, regional topography, and the presence of a large number of ethnic minorities (54 tribes) that have each developed their own rice culture and recipes. Rice is present in many traditional ceremonies, socio-religious practices, costumes, literary works, poems, paintings, folk songs, and, of course, it has a predominant place in the kitchen of every Vietnamese household.        

From the Hung kings to Nguyen’s dynasties, governments have always given high priority to the agricultural economy, with particular emphasis on rice production. Every year they dedicated ceremonies to the rice-growing season (Tich Dien or Ha Dien) in May and to the period after the harvest, literally, “New Rice” (Gao Moi) in October. The King usually presided over the Tich Dien ceremony and high-level officers presided over the others. At present, a number of villages still observe rice celebrations. These occasions also provide a traditional forum for promoting social activities, including friendly visits, family visits, games, and even a social venue for dating amongst young people. Traditionally, during transplanting season, workers would read poetry or hold singing and oral contests in the rice fields, which would echo widely in the air throughout the villages. 

Glutinous rice plays a special role in Vietnamese culture and is very popular in every ceremony. Yellow, pink and red cooked rice can also be offered on these occasions. During Tet, the lunar New Year, banh chung and banh day (Vietnamese rice-based cakes) appear in markets, family meals and ancestral altars. Different Vietnamese wines made from various kinds of glutinous rice are commonly used in public and private ceremonies and parties. Glutinous rice is also the staple food for many mountainous ethnic tribes.  

Aromatic rices are traditionally grown under strict supervision and are only used during festivals or special occasions. In early times, these rices were only consumed by royalty and nobility. While non-aromatic rice can be produced in bulk, aromatic rice is produced in small quantities and is greatly prided by the village that grows it. These rice types and other speciality rices such as red rice, black rice, soft rice, wine rice, boutique rice and organic rice meet the requirements of both palate and market; those that are rare fetch premium prices. On the contrary, wild rice is not only reserved for special markets, but also provides additional food for the poor in the Mekong River Delta.

Rice for nutrition: Actually, 86 million Vietnamese depend on rice as its major daily source of calories (50%) and protein (35-40%); its per-capita consumption was 248 kg paddy per year in 2007 (FAOSTAT, 2010). Rice grains mainly consist of carbohydrates; they provide food energy, several vitamins, minerals, and a good quantity of dietary protein. In general, rice is boiled and eaten as a main dish; however, with the development of the processing industry and increased national prosperity, it is processed to create a variety of products. Rice-based products are also used in a wide range of snack foods, baked products and beverages. Rice bran oil lowered blood cholesterol more effectively than did safflower, corn and safflower oils (Juliano and Hicks, 1994).  

Rice for employment, income and landscape: Rice is not only a key source of food energy, but also a major employer and income generator for the poor. Rice production activities provide employment for many millions of people who either work directly in rice production or in related support services. Post-production operations: harvesting, threshing, drying, milling, storing, processing and trading of rice provide employment for numerous people. Rice farming produces straw and husk residues, which are used as renewable energy sources, compost, animal feed, and construction materials; rice production systems also play a role in carbon sequestration. Rice cultivation creates beautiful landscapes that are attractive to tourists and recreationalists, thereby further contributing to the many ways in which rice and livelihoods are linked (Tran van Dat, 1999). It is noteworthy that many Vietnamese rural families derive much of their gainful employment and income from non-farm and off-farm activities. This non-farm component is particularly important for rural women and in rainfed rice systems. 

However, in the past two decades, international rice prices have followed a marked declining trend, both historically and relative to other cereal crops. This tendency has been fostered by technical improvements, which have resulted in lower production costs per unit and sizeable gains in global production through the late 2000s. These gains exceeded world effective demand and drastically lowered rice prices, at great cost to producers. This phenomenon has seriously affected famers’income.

Rice and biodiversity: Biodiversity is a component contributing to the agricultural multi-functionality. Each species in an agro-ecosystem is part of the ecological relationships connected by flow of energy and materials. Biodiversity is involved in sustaining many different agro-ecosystem functions and environmental processes (nutrient cycling, decomposition, competition, pollination, etc.) either directly or indirectly (Pimpert, 1999). Natural paddy fields provide habitats to many insect pests and natural enemies in rice canopies and many living organisms, including fish, worms, snails, frogs, water weevils, bacteria, phytoplankton, etc, and wild animals such as birds, quail, rabbits, etc. 

The use of modern technologies, such as improved early-maturing varieties, machinery, and agro-chemical inputs tends to convert the traditional diverse farming systems into mono-cropping. 

In the Green Revolution, the rapid replacement of traditional varieties with a few high yielding varieties is the major cause of genetic erosion in agriculture. It is important to mobilize resources for the biological diversity conservation and habitats protection in the country. The Fourth International Conference on Plant Genetic Resources held in Leipzig in 1996 has called for national and international efforts for the collection, evaluation and utilization of plant germplasm, including wild plant species for potential use, in addition to gene collection and mapping for enhancing crop improvement.

2.  NGUỒN GỐC CÂY LÚA TRỒNG Ở VIỆT NAM3.   ORIGINS OF PLANTED RICE IN VIET NAM 

The origins of domesticated rice are still controversial. India reported the discovery of rice fossils, which were at least 6,000 BC, in its northern regions (Sahara and Sato 1984, Nanda, 1999 and Sharma et al., 2000). China reported that people from Jiangxi province have been growing rice since at least 7,000 - 6,000 BC (Bellwood, 2005). Some scientists believe that rice existed in Southeast Asia and South China at least 8,000-6,000 BC. Several reports indicate that Northern Viet Nam, together with Northern India, the northern border areas between Myanmar and Thailand, and Laos were the first rice-producing regions in the world.Nguồn gốc của cây lúa trồng là đề tài thảo luận sôi nổi tại Việt Nam và thế giới, đặc biệt từ hai nước: Trung Quốc và Ấn Độ.Có rất nhiều chuyên gia thế giới đã nghiên cứu và đề ra nhiều giả thuyết với nhiều địa điểm nguồn gốc khác nhau, tùy theo lề lối suy luận, phương pháp khảo cứu và các tư liệu thu thập được từ lịch sử, công trình khảo cứu hoặc dân gian. Several international experts have put forward theories to different origin locations, depending on their reasoning, research methods, and data collected from history, also their folklore studies.Cho đến thập niên 1950, các nghiên cứu mới có cơ sở vững chắc hơn khi kỹ thuật di truyền tế bào được áp dụng. Since the 1950s, new research has solid basis as the genetic engineering of cells is applied. 

Địa điểm nguồn gốc xuất phát cây lúa trồng đầu tiên tại một nơi phải hội đủ 4 tiêu chuẩn sau đây: 
Location origin of cultivated rice in the early days must meet the following four criteria: 

I. Tổ tiên trực tiếp của cây lúa hay lúa dại phải hiện diện hoặc đã xuất hiện nơi đó; Direct ancestor of rice or wild rice must be present or where it appears; 

II. Di tích khảo cổ xác nhận cây lúa đã được trồng nơi đó; Confirmed archaeological rice was grown there; 

III. Sự hiện diện của loài nguyên thủy của cây lúa trồng; và The presence of the original species of cultivated rice, and 

IV. Biến đổi di truyền giữa lúa trồng và lúa dại phải khác biệt ở nơi đó. Genetic variation between cultivated rice and wild rice must be different. 

Tại Việt Nam, lúa dại rất phong phú và hiện diện rải rác trên khắp lãnh thỗ, từ thượng du Bắc Việt đến đồng bằng sông Cửu Long, từ Tây Nguyên đến các vùng ven biển Miền Trung. 
In Viet Nam, wild rice is a rich presence scattered across the country, from the upper North Vietnam to the Mekong River Delta, from the Highlands to the Central Coast.Sự phân phối của một số giống lúa dại ở Việt Nam, như Oryza rufipogon, Oryza nivara, Oryza officinalis, Oryza granulata được ghi nhận trong Bảng 1. Lúa dại đa niên O. The distribution of some wild rice species in Viet Nam, such as Oryza rufipogon, Oryza nivara, Oryza officinalis, Oryza granulata are recorded in Table 1. Perennial wild rice O. rufipogon and arufipogon và lúa dại hàng niên O.nnual wild rice O. Nivara là những loài nguyên thủy, tổ tiên của các giống lúa trồng ngày nay Indica và Japonica, đã hiện diện lâu đời ở nước ta. Nivara, which are the original species, the ancestors of today's rice varieties for both Indica and Japonica (Sinica) rice, are present in our country for a long time.Đó là một trong những yếu tố quan trọng xác nhận cây lúa có nguồn gốc ở Việt Nam. Giáo Sư Phạm Hoàng Hộ cũng tin tưởng Miền Bắc Việt Nam là một trung tâm nguồn gốc lúa trồng của thế giới (Liên lạc cá nhân, 2000) (Trần Văn Đạt, 2005). This is one important factor confirming rice plant origin in Vietnam. Prof. Pham Hoang Ho also believes North Viet Nam is an original center of cultivated rice (personal communication, 2000) (Tran Van Dat, 2002). 

Bảng 1: Phân phối các giống lúa dại ở Việt Nam (Tài liệu thu thập từ 1998) Table 1: Distribution of wild rice in Viet Nam (collecting documents from 1998) 

	Số No. 
	Loài Species 
	Genome Genome 
	Phân phối Distribution 

	1 1 
	Oryza rufipogon Oryza rufipogon 
	AA AA 
	Thung lũng Điện Biên Phủ, cao nguyên Trung Phần, vùng bờ biển miền nam Trung Phần, và đồng bằng sông Cửu Long Dien Bien Phu valley, the Central Plateau region in central southern coast, and the Mekong River Delta 

	2 2 
	Oryza nivara Oryza nivara 
	AA AA 
	Cao nguyên Trung Phần The Central Plateau 

	3 3 
	Oryza officinalis Oryza officinalis 
	CC CC 
	Cao nguyên Trung Phần, đồng bằng sông Cửu Long Central Highlands, the Mekong River Delta 

	4 4 
	Oryza granulata Oryza granulata 
	Chưa biết Unknown 
	Tây bắc, Đông bắc, vài nơi ở cao nguyên Trung Phần Northwest, Northeast, few places in the Central Plateau 


Nguồn : Nguyễn Hữu Nghĩa et al ., 2000.   Source: Nguyen Huu Nghia et al., 2000. 

Tuy nhiên, các di vật khảo khổ học thu thập được đến nay còn giới hạn, do sự khai quật còn nhỏ hẹp và phương pháp nghiên cứu còn cổ xưa. 


However, the artifacts that were collected to study are now limited, due to small-scale excavations. Dù thế, thành quả của hơn một thế kỷ khảo cổ học trong nước và các nước lân cận trong vùng Đông Nam Á cùng nghiên cứu của Viện Lúa IRRI đã giúp chúng ta tin tưởng thêm về nguồn gốc độc lập, bản địa của nông nghiệp, đặc biệt ngành trồng lúa.Over a century, archaeologists’ work in our country and neighboring nations in Southeast Asia together with IRRI in the Philippines have helped us 

to gain more confidence on the independent original center of indigenous agriculture, particularly rice in Viet Nam. 

In Southeast Asia, including Viet Nam, a few large-scale excavations were carried out for archeological studies, compared with such activities in China and India; therefore, the hypothesis and archeological work of this region have not had much resonance to convince Western archaeologists. Also, from the 10th to 6th Millennium, low-lying plains along the Pacific coast and Indian Ocean coast, such as Red River Delta, Mekong River Delta, Central Plain of Thailand... were advanced by marine transgression, sometimes up to 5 m above the present sea level, so swamped and washed away many artifacts during 4,000 years.

In the 20th century, many researchers hypothesized the origin of planted rice in Southeast Asia, besides the hypothesis of China and India. 

Ông Hamada (1949) và Burkill (1953) xem Đông Dương là trung tâm xuất hiện của cây lúa vì cây lúa phân hóa sâu rộng hơn hết ở vùng đất này. 
Mr. Hamada (1949) and Burkill (1953) suggested that Indochina would be the original place of planted rice, as rice has broadly evolved in this area (many types of rice). 

Ông Vavilov (1951) cho rằng một số hoa màu gồm cả lúa bắt nguồn từ trung tâm Hindustan, gồm có Ấn Độ Assam và Maynmar (Miến Điện). 
Mr. Vavilov (1951) believed that a number of crops including rice derived from Hindustan centers, including Assam (India) and Myanmar (Burma). 

Ông Barrau (1966) cho rằng cây lúa có thể đã được thuần hóa ở vùng Ấn Độ - Thái Bình Dương vì có rất nhiều lúa dại nổi tiếng ở vùng này. 
Mr. Barrau (1966) suggested that rice may have been domesticated in India - the Pacific Ocean because there are many famous wild rice in this region. 

Trong 1952, nhà địa chất học Carl Sawer đưa giả thuyết thảo mộc đầu tiên trên thế giới được thuần hóa ở Đông Nam Á. 
In 1952, geologist Carl Sauer hypothesis put the world's first plant domesticated in Southeast Asia.Ông Solheim II , Giáo Sư nhân chủng học và học trò Chester Gorman thuộc Đại Học Hawaii muốn chứng minh giả thuyết này qua nhiều cuộc khai quật tại miền bắc Thái Lan, đặc biệt ở Non Nok Tha. Mr. Solheim II, Professor of Anthropology and his student Chester Gorman of the University of Hawaii want to prove this hypothesis through excavations in northern Thailand, particularly in the Non Nok Tha area.Họ đồng ý với Ông Sawer và tin tưởng nền nông nghiệp sơ khai xuất hiện trong nền văn hóa Hòa Bình cách nay ít nhứt 8.000 năm tại miền bắc biên giới Thái Lan và Miến Điện, tuy nhiên cần phải khảo cứu nhiều thêm để đánh giá xác nhận (Solheim II, 1971). They agreed with Mr. Sauer and trusted primitive agriculture had appeared in Hoa Binh culture at least 8,000 years ago in the northern border of Thailand and Burma, but more studies are required to confirm the hypothesis (Solheim II, 1971). 

Ông Moringa (1972) nêu giả thuyết rằng cây lúa có thể bắt nguồn từ vùng núi non và thung lũng Đông Nam Á hơn là từ Ấn Độ, vì nhiều nền văn hóa cổ xưa xuất phát từ vùng núi non này. 
Mr. Moringa (1972) suggested that rice plants can be derived from the mountains and valleys of Southeast Asia rather than from India, as many ancient cultures appeared from this mountainous region.Sau khi lai giống giữa những giống lúa ở chân núi Hymalaya như Nepal, Bhutan và Shikkimu với các giống lúa ở 6 vùng sinh thái như (i) japonica ở vùng ôn đới; (ii) aus (hè-thu), (iii) boro (đông-xuân), (iv) aman (mùa) ở vịnh Bengal; (v) tjereh và (vi) bulu (javanica) ở Indonesia, Ông ta suy đoán rằng lúa trồng xuất phát từ miền đông nam chân núi Hymalaya và bành trướng đến 6 vùng sinh thái trên. Lúa boro (đông-xuân), aus (hè-thu), aman (lúa mùa) và tjereh thuộc nhóm lúa indica. After hybridizing between rice varieties at the foothill of Mount Himalaya like Nepal, Bhutan and Sikkim with rice varieties in six ecological zones such as (i) temperate - japonica (ii) aus (summer-autumn), (iii) Boro (winter-spring), (iv) aman (season) in the Bay of Bengal, (v) tjereh and (vi) bulu (javanica) in Indonesia, he speculated that rice varieties appeared from eastern and southern foothills of Himalaya and expanded to the above six eco-regions: Boro, aus, aman and indica tjereh rice. 

Ông Chang (1976), sau khi quan sát 34.000 giống lúa thế giới ở ngân hàng gen IRRI, nhận thấy rằng có biến đổi rộng lớn trong các đặc tính và sinh thái của các giống lúa thu thập ở vùng núi non Đông Nam Á, gồm có Nepal, Shikkim, Assam (Ấn Độ), Bangladesh, Bắc Myanmar, Bắc Thái Lan, Bắc Lào và Tây Nam Trung Quốc. 
Mr. Chang (1976), after observing the world's 34,000 rice varieties at IRRI gene bank, has found that large variations in the characteristics and ecology of rice varieties collected in the mountainous region in Southeast Asia, including Nepal, Sikkim, Assam (India), Bangladesh, North Myanmar, northern Thailand, northern Laos and southwestern China. 

Ông Nakagahra (1976) căn cứ trên nghiên cứu về sự phân bố của 12  loại lúa  isozymes từ các vùng khác nhau ở châu Á, nhận thấy có sự biến đổi lớn của các giống lúa từ Assam đến Laos và cho rằng nguồn gốc của lúa trồng ở vùng núi non Đông Nam Á như Myanmar, Thái Lan và Vân Nam của Trung Quốc. 
Based on his studies on the distribution of 12 rice isozymes from different regions in Asia, Mr. Nakagahra (1976) realized that a major transformation of rice varieties from Assam to Laos and that planted rice originated in the mountainous region of Southeast Asia, such as Myanmar, Thailand and Yunnan of China. 

Mr. Higham (1989) reported shell sickle and rice hulls were found at Khok Phanom Di near the Gulf of Thailand, with radioactive dating about 6,000-4,000 BC. 
Ông Watanabe (1997), sau khi nghiên cứu trên các vỏ trấu trong các lâu đài xưa cổ đổ nát để tìm lộ trình của lúa ở Á Châu, cho rằng trung tâm nguồn gốc trồng lúa ở vùng Assam-Vân Nam. 
After research on the rice husk found in the ancient castle ruins to find the route of rice in Asia, Mr. Watanabe (1997) suggested that the origin center of planted rice would be in Assam-Yunnan region. 

Giả thuyết đa trung tâm: Năm 1985, Tiến sĩ TT Chang, chuyên gia di truyền lúa của IRRI, xem xét lại tất cả tin liệu và các dữ kiện từ khoa học, khảo cổ, sinh học tiến hóa, hệ thống sinh học và lịch sử nông nghiệp để đưa ra kết luận rằng lúa trồng ở châu Á có thể bắt nguồn từ nhiều địa điểm một cách độc lập và đồng bộ , vì những nơi này hiện có nhiều loài lúa dại và lúa trồng cùng sống trong một môi trường. 

Multi-center hypothesis: In 1985, Dr. T.T. Chang, IRRI's rice geneticist, reviewed all information and data from scientific facts, archeology, evolutionary biology, systems biology and agricultural history to conclude that rice cultivation in Asia could originate from multiple locations independently and synchronously, because many species of wild rice and cultivated rice live in the same environment.Những địa điểm này khởi đầu từ đồng bằng sông Ganges đến miền bắc Myanmar, miền đông bắc Thái Lan, bắc Lào, bắc Việt Nam, miền nam và tây nam Trung Quốc , và những vùng lân cận khác. These locations spread from the Ganges River Delta to northern Myanmar, northeastern Thailand, northern Laos, northern Viet Nam, southern and southwestern China, and other surrounding areas.Cũng nên nhắc lại rằng ông Morinaga (1955) cũng nêu giả thuyết đa nguồn của cây lúa trồng vì nhiều biến đổi di truyền của cây lúa ở Châu Á.Điều này cũng có thể đúng cho nền nông nghiệp sơ khai xuất hiện độc lập, vì sự di chuyển xuyên quốc gia hoặc lục địa còn rất giới hạn trong thời kỳ cách đây 8-10 thiên niên kỷ. 


North Viet Nam is possibly an original center of planted rice in Asia.

4.   RICE: HISTORY AND CIVILIZATION

Viet Nam has been a rice-based civilization for at least 3,000 years. Archeological evidence such as the mineralized teeth of prehistoric humans (Homo erectus) were found in the caves of Tham Hai, Tham Khuyen (To Lieu village, Lang Son), Tham On (Thuan Chau village, Nghe An). These fossils indicate that for the 250,000 years spanning the Middle Paleolithic and Neolithic periods, primitive humans subsisted on hunting and gathering techniques. No archeological fossils related to agriculture have been found in this period (Vien Thanh Tuu Khoa Hoc Xa Hoi, 1981). 

For more than 100 years of work, Viet Nam Institute of Archaeology have definitely identified the ancient cultures in relation to agricultural development and rice evolution in the country, at least from Hoa Binh - Bac Son cultures to Dong Son culture.Ngành trồng lúa có nguồn gốc bản địa, tiến hóa không ngừng dù chậm chạp từ thời cổ sơ đến thời kỳ lập quốc, Bắc thuộc, ngưng đọng trong thời Độc lập, tiến bộ nhanh hơn trong thời Pháp thuộc và tiến vượt bực trong cuộc Cách Mạng Xanh vừa qua và thời kỳ Đổi Mới gần đây. Rice production is native, though constantly evolving, slowly since early prehistoric period up to the national establishment (Văn Lang), Chinese domination period; stagnantly during the National Independence; faster in the French colonial time and outstandingly in the Green Revolution and recent Economic Reform (Doi Moi).
4.1.   Rice Domestication and Cultivation from Early New Stone Age to Bronze Age (before National Establishment) 

The New Stone or Neolithic Revolution refers to the primitive agriculture and domestication of plants and animals just after the end of a long era of Old Stone Age (Paleolithic) about 9,000-8,500 BC in Southwest Asia (the Levant), 7,000-6,000 BC in East Asia (China) (Bellwood, 2005) and Southeast Asia. This is a real turning point for the human life and its cultural evolution. Without this Revolution, the later civilizations could not exist.    

(1)   Hoa Binh culture: Primitive Agriculture and Domestication 

Hòa Bình culture discovered by Mrs. Madeline Colani (1926) appeared in our country as well as Southeast Asia, like Laos, Thailand, Cambodia, Myanmar, Malaysia and Indonesia 8,000-6,000 BC or the beginning of Neolithic Revolution.Con người còn sống từng bầy nhóm, lấy hang động làm đơn vị cư trú. People lived by tribes or bands, taking stone cave and hut as residence unit.Phần lớn hái lượm và săn bắt là nền kinh tế chủ yếu của họ. Most hunting-gathering was their principal economy. Đời sống luôn phải di chuyển để tìm lương thực vì chưa biết trồng loại cây kinh tế cố định. Their life was always on the move to find food because they did not know how to grow economic crops.Vào buổi đầu thời kỳ này, con người đã có ít khái niệm chống chế thiên nhiên và có ít sáng kiến trong công việc chế tạo dụng cụ sản xuất hữu hiệu hơn để có nhiều thức ăn hơn. At the beginning of this period, people knew little natural defense concept and had less initiative in making effective production tools to have much more food.Cũng giống như nền văn hóa Sơn Vi trước đó, công cụ của nền văn hóa này làm bằng đá cuội để chế tạo ra các công cụ gỗ tre, nhưng có phần tốt hơn. Like the previous culture - Son Vi culture (16,000-9,000 BC), the tools of this culture were made of boulders to produce the tools of wood and bamboo for cutting, cleaving, scraping, etc. However, artifacts found from the Hoa Binh demonstrate more skilled and advanced handiwork.Các nhà khảo cổ xem các dụng cụ ghè đẽo một mặt, còn giữ nguyên một mặt vỏ đá cuội là đặc điểm của nền văn hóa Hòa Bình . Archaeologists consider tool smashed one side and kept intact the other side of boulders as characteristics of Hoa Binh culture.Trong nền văn hóa này chưa có hoặc rất ít đồ gốm. In this culture there was no or very little pottery.

Di tích động vật của nền văn hóa Hòa Bình gồm có các loài nhuyễn thể như ốc núi, ốc suối, loài trai. 
Fauna artifacts of Hoa Binh culture consists of mountainous snails, stream snails, oysters. Các nhà nghiên cứu cho rằng các loại ốc này là đối tượng chính trong hái lượm của cư dân văn hóa Hòa Bình do ít nguy hiểm. The researchers said that

these snails are the main object in gathering culture of the Hoa Binh inhabitants. There wereXương động vật có xương sống còn rất ít, gồm các loài hoang dã chưa thuần thục như vượn, khỉ, nhím, chuột, hươu, hoẵng, nai, bò rừng, trâu rừng, lửng, vòi hương, hổ và rất ít voi cổ, tê giác và lợn rừng (Vũ Thế Long, 1984). a few backbone animals, including wild species not domesticated, such as apes, monkeys, porcupines, mice, deer, wild deer, gaur, forest buffalo, badger, tigers and ancient elephants, rhino and boar (Vu The Long, 1984). Kết quả phân tích bào tử phấn hoa của nền văn hóa Hòa Bình cho thấy có tới 22 loài bào tử và trên 40 loài phấn hoa khác nhau, trong đó chưa gặp các loại thảo mộc được con người thuần dưỡng (Trần Đạt, 1987). 


Analysis results of pollen spore in Hoa Binh culture show 22 species of spores and over 40 different species of pollen, out of which no plants have not been domesticated by man (Tran Dat, 1987). This indicates that wild food plants account for a significant position in gathering activities.Tuy nhiên, lớp trên của văn hóa Hòa Bình và văn hóa Bắc Sơn đã có các rìu mài lưỡi có thể dùng phát hoang để trồng trọt. However, axes with sharpen blade, which were found in Hoa Binh and Bac Son cultures could be used to clear lands and forest for cropping. Điều này cho biết thức ăn thực vật hoang dã chiếm vị trí đáng kể trong hoạt động hái lượm. 

Trong các nghiên cứu phân tích phấn hoa, người ta tìm thấy với số lượng cao của các giống cây họ Đậu (Leguminoceae) ở các di tích hang Bưng, Hòa Bình; họ rau Muối (Chenopediaceae) ở hang Con Moong và xóm Trại, Hoà Bình và họ Cà Phê (Rubiaceae) ở hang Con Moong. Ngoài ra, các di tích của nền văn hóa Hòa Bình còn có các loài hạt quả như hạt gắm ( Gnetum montanum ), hạt cọ ( Livistona cochinchinensis ), hạt côm ( Elaeocarpus sylvestris ), hạt me ( Phyllanthus emblica L.), hạt trà ( Thea sp.), trám tre ( Canarium tonkinensis ) và trám ( Canarium sp.).In the study of pollen analysis, the researcher found high amounts of legumes (Leguminoceae) in Bung cave, Hoa Binh; Chenopediaceae in Con Moong and Trai hamlet caves, Hoa Binh and coffee family (Rubiaceae) in Con Moong cave. In addition, the cultural artifacts of the Hoa Binh consist of fruit nuts like gắm grain (Gnetum montanum), palm kernels (Livistona cochinchinensis), côm seeds ( Elaeocarpus sylvestris), tamarind seeds (Phyllanthus emblica L.), tea seeds (Thea sp.), trám tre (Canarium tonkinensis) and trám (Canarium sp.).Tại các di chỉ Hạ Sơn (Thái Nguyên) trong tổng số 38 hạt, dương xỉ có tới 9 hạt, phấn hoa thực vật hạt kín là 20 hạt, chủ yếu là : Lithoiagus, Quercus, Magnolia, Corylus, Betula , Graminae, Araceae (Nguyễn Địch Dỹ và Đinh Văn Thuận, 1981). At the sites of Ha Son (Thai Nguyen), in total 38 seeds, there are 9 fern seeds, 20 grains of angiosperm pollen, mainly Lithoiagus, Quercus, Magnolia, Corylus, Betula, Graminae, Araceae (Nguyen Dich Dy and Dinh Van Thuan, 1981).

Ở hang Ma (Spirit cave) thuộc miền biên giới Thái Lan và Miến Điện, nhà khảo cổ học Chester Gorman (1969) đã tìm thấy được 28 loại bào tử phấn hoa của các loài cây ăn trái khác nhau, di vật hóa than như hai hột đậu Hòa Lan, củ năng, hột ớt, những đoạn dây bầu bí và dưa chuột, cùng với những dụng cụ bằng đá của những người dân có nền văn hóa Hoà Bình xuất hiện cách nay ít nhứt khoảng 6.000 - 8.000 năm.In the Spirit Cave located at the border of Thailand and Burma, archaeologist Chester Gorman (1969) found 28 types of pollen spores of different fruit species and carbonized relics of two pea seeds, chestnut, pepper grains, cucumber line portions, along with Hoabinhian stone tools appearing at least 6,000-8,000 years ago.Ngoài ra, các nhà khảo cổ còn tìm thấy dấu vết vỏ trấu trên những mảnh gốm ở Non Nok Tha thuộc vùng Korat với niên đại phóng xạ cách nay khoảng 6.000 năm (Solheim II, 1967). Moreover, he found traces of rice husk and grains on a piece of pottery at Non Nok Tha in the Korat with radioactive dating back at least 4,000 BC (Solheim II, 1967). Also, artifacts of shell sickle and rice hulls were found at Khok Phanom Di near the Gulf of Thailand, with radioactive dating about 6,000-4,000 BC (Higham, 1989). 

Tại Việt Nam, dù chưa có di tích thực vật rõ rệt, nhưng sự hiện diện của các rìu cuốc đá sơ cổ trong nền văn hóa Hòa Bình giúp các nhà nghiên cứu phỏng đoán thời kỳ nông nghiệp sơ khai có thể xuất hiện ở Việt Nam đồng thời với nhiều nước trong vùng Đông Nam Á.In Viet Nam, although no obvious plant artifacts were found, the presence of ancient stone axes - hoes, major stake in Hoa Binh culture helped researchers predict early agriculture that may appear in Viet Nam simultaneously with other Southeast Asian countries.Con người bắt đầu thuần dưỡng một số thảo mộc và loài thú hoang dã, ngoài sinh hoạt hàng ngày với hái lượm và săn bắt để có nhiều thực phẩm và tránh bớt nguy hiểm từ thú dữ. People began taming wild plants for additional foods in order to avoid dangerous predators outside their caves, besides daily gathering-hunting activities. Hence, the Hoa Binh engaged in primitive agriculture and probably witnessed the first Green Revolution in human history. Rice was a minor crop, while roots, tubers (taros), and food grain legumes were their predominant source of sustenance. Đây có lẽ là cuộc “Cách mạng xanh” đầu tiên của những cư dân trên đất Việt Nam lúc bấy giờ vì từ một cuộc sống hoàn toàn theo thiên nhiên trở nên cuộc sống với hýớng ði mới: nghề nông nghiệp .At that time human life changed from a completely natural dependence to the new way of life: agricultural occupations.Họ là những người nông dân đầu tiên ở Việt Nam. They started plant domestication and were the first farmers in Viet Nam. It is also called Neolithic Revolution.

(2)   Nền văn hóa Bắc Sơn (cách nay 6.000-5.000 năm) tiếp theo sau nền văn hóa Hòa Bình, đặc biệt ở các tỉnh Lạng Sơn, Thái Nguyên và trong nhiều vùng của nền văn hóa Hòa BìnBac Son culture: Upland Rice Cultivation (4,000-3,000 BC) 

This culture represents a continuation of Hoa Binh culture, especially in Lang Son, Thai Nguyen and many other places originally inhabited by the Hoa Binh. During this period, the inhabitants reduced the time they spent in their caves and roof of karsts rocks, began to spend more time outdoors. They still maintained the tradition of fabricating pebble tools, but they also knew how to sharpen an edge and make cleavers. Sharpened tools enabled them to chop, cleave and cut forest trees for upland cropping. Bac Son axes (rìu) are famous in this culture. Manual primitive porcelains also began to appear (Vien Khao Co Hoc, 1999).

Among the archeological artifacts found in Bac Son culture, a piece of stone has been discovered in Hoa Binh that contains a sketch of a leaf. The depicted leaf resembles the leaf of a rice plant, which would attest to the importance of rice in addition to legumes and root tuber crops in early prehistory (Colani, 1930 and Bui Huy Dap, 1980). The rice importance has gradually increased because rice plants can sustain various adverse conditions, such as mountainous lands, submergence, drought, alkaline water, saline, acid soils, etc. and rice grains can be relatively stored for a long period of time; thus it should be able to meet the economic demands of the ever-increasing population. 

The apearance of many rice tribes possibly occurred at the end of the Neolithic period, about 4,000-3,000 BC (Bui Thiet, 2000; Nguyen Phan Quang and Vo Xuan Dan, 2000). At this time there were no domestic animals, and human labor was the only means to manage nature. Tribesman chopped down tree, burned forests and weeds, using “slash-and-burn” methods for land clearance and farming. They used stone axes to cut trees and sticks to open holes for sowing seeds. They covered seeds with soil and then awaited rice maturity to gather grains. They also used sharp stone hoes to break and stir soils in the valleys or swamplands surrounding their living areas to grow rice. This was an important period in  primitive civilization, and the development of agriculture radically altered human life. With the development of rice cultivation, human life become more stabilized and the society was better organized than it had been in the days of hunting-gathering. Their social life began, local tradition was freely developed, family structures were established and the individual mind evolved with time, due to the cultivation of rice, other crops and livestock for daily additional foodstuff. 

Archeologists have found evidence of the existence of rice tribes from the Northern to Southern part of the country, notably the Ha Long culture (Quang Ninh and Hai Phong) with artifacts of handled hacks and auger; Bau Tro Cultures (Nghe An, Ha Tinh and Quang Binh) with artifacts of large grinding tables and stone hoes with handles; and Cau Sat Culture (Xuan Loc, Dong Nai) with hacks containing a smooth shoulder, triangular hacks, and semicircular or half-moon shaped stone knives, called "sickle knife" or “picking knife” that can be used to harvest rice (Nguyen Phan Quang and Vu Xuan Dan, 2,000).

Nền Văn hóa Đa Bút/Quỳnh Văn (văn hóa ven biển: 6.000-3.000 năm cách ngày nay)(3)   Da But / Quynh Van Culture (coastal culture in 4,000-1,000 BC) 

Sau thời kỳ văn hóa Hòa Bình - Bắc Sơn, biển tiếp tục lùi dần, các đồng bằng sông Hồng và Cửu Long bắt đầu tái lập và các tập đoàn cư dân mở rộng tầm hoạt động xa hơn, di chuyển từ đồi núi, vùng cao xuống đồng bằng và ven biển để sinh sống dễ dàng.After Hoa Binh - Bac Son culture, the sea continued to retreat, the Red River and Cuu Long River Delta began to re-establish, inhabitants expanded further their activities, moving from the mountainous regions to valleys, delta and coastal plains for better life.Do đó, vào thời đại đá mới có hàng loạt văn hóa ven biển xuất hiện, đáng kể hơn hết là văn hóa Đa Bút phân bố ở Thanh Hóa (6.000-5.000) và nền văn hóa Quỳnh Văn xuất hiện ở Nghệ An và Hà Tĩnh, có niên đại từ 4.000 đến 3.000 năm trước CN. Therefore, the Neolithic culture triggered a series of coastal cultures, particularly Da But culture distributed in Thanh Hoa and Quynh Van culture appeared in Nghe An and Ha Tĩnh, dating from 4,000 to 3,000 BC. 

Cư dân sống trong môi trường gần biển và cửa sông nên nguồn thức ăn chính là các ốc sò nước lợ chủ yếu là loài hến , hay nước biển như sò gai, điệp, ngao .Residents living in the environment near the sea and estuaries were fed on brackish water shell mainly mussel species, or sea shells such as spines, scallop, oyster.Ngoài ra, họ còn săn bắt ở các khu rừng xung quanh mà di vật tìm được như xương răng thú rừng: hươu, nai, trâu, bò, lợn, nhím… Điều đáng chú ý là một số nhà nghiên cứu đã nhận ra vài động vật được con người nuôi dưỡng như trâu và lợn (Patte 1932 và Vũ Thế Long, 1979). Kỹ nghệ gốm cũng bắt đầu phát triển với những di vật đồ đựng thô, chất liệu pha nhiều sạn sỏi to, đáy tròn, không chân đế. Các di vật đồ đá tiến bộ hơn như cưa, đục, chì lưới, rìu mài. In addition, they hunted in the surrounding forests, so that artifacts of wild animals’ tooth bones: deer, cattle, pigs, porcupines... were also found at this early ancient site. It is worth noting that some researchers have recognized several domesticated animals as buffalo and pig (Patte 1932 and Vu The Long, 1979). Ceramic technology also began to develop with crude pot, mixed with gravel, round bottom and no base. The other stone artifacts were more progressive as saws, chisels, lead grid, and ground axes. GroundRìu mài, chì lưới cho thấy kỹ nghệ đá và trình độ của Đa Bút tiến bộ hơn văn hóa Bắc Sơn và những dụng cụ này được dùng để sản xuất nông nghiệp và đánh cá . axes and lead grid reveal that stone industry and Da But culture were more advanced than Bac Son culture and the instruments were used for agriculture and fishing. 

Trong năm 1979, các nhà khảo cổ khai quật Cồn Cổ Ngựa thuộc xã Hà Lĩnh, huyện Hà Trung, tỉnh Thanh Hóa (gần Đa Bút) và phân tích các mẫu bào tử phấn hoa , đã xét đoán rằng các cư dân ở đây đã biết trồng những cây ăn quả và cây rau, củ (Nguyễn Địch Dỹ, Đinh Văn Thuận và Trần Đạt, 1980), tuy nhiên còn trong dạng sơ khai .In 1979, archaeologists excavated Cổ Ngựa dune of Ha Linh village, Ha Trung district, Thanh Hoa province (near Da But), analyzed samples of spores, pollen and guessed that the residents here had known varieties of fruit, vegetables and root tubers, but they were still in the simple form (Nguyễn Địch Dỹ, Đinh Văn Thuận và Trần Đạt, 1980).Sự trồng trọt có thể chưa nhiều để cung cấp đầy đủ thực phẩm cho người dân, mà nguồn thức ăn chính yếu là sò hến, cá đánh bắt được từ sông ngòi và biển cả. The cultivation may not have much to provide adequate food for people, who were fed primarily with shellfish, fish caught from rivers and sea.Không có báo cáo về trồng lúa ở các nơi này. No report was made on rice cultivation at this site. 

Tóm lại, các di vật thu lượm từ nền văn hóa Đa Bút như bào tử phấn hoa rau quả củ, xương trâu lợn và đồ gốm sơ khai cho biết trình độ văn hóa của cư dân ven biển tiến bộ khá nhiều so với cư dân lục địa, nhờ thường xuyên giao lưu với các dân tộc đảo biển và quốc gia khác.In summary, the artifacts collected from Da But culture as vegetable pollen spores, pig and buffalo bone, and primitive ceramics indicate the coastal culture are more advanced than continental ones, thanks to frequent exchanges with peoples in the Pacific islands and other countries.Các bào tử phấn hoa được tìm thấy trong nền văn hóa này xác nhận một nền nông nghiệp trồng trọt cổ sơ đã xuất hiện sớm hơn trên các vùng ven biển, trong khi chưa tìm thấy di vật này trong nền văn hóa Hòa Bình-Bắc Sơn. Pollen spores found in this culture confirmed that an ancient agriculture appeared earlier on 

coastal areas, while such artifacts were not found in Hoa Binh-Bac Son cultures.Nền nông nghiệp vượt xa hơn các vùng khác khi phát hiện cư dân ven biển biết thuần dưỡng gia súc sớm và biết tạo ra các khu vườn cung cấp thêm thức ăn xung quanh nơi cư trú. This agriculture was more advanced than that in other areas, as coastal residents knew how to domesticate animals early and set up gardens to provide them with additional food.Cũng vậy, đồ gốm thô xuất hiện sớm hơn, biểu hiện đời sống văn hóa vùng ven biển phong phú vượt bực. Also, crude pottery appeared early, manifesting rich cultural life in the coastal regions. 

Trong nền văn hóa biển Quỳnh Văn (Quỳnh Lưu, Nghệ An) cũng có đồ gốm sơ kỳ ở rải rác dọc bờ biển mà hoạt động chủ yếu của cư dân ở đây là đánh cá, hái lượm. các nhà khảo cổ còn tìm thấy bàn nghiền hạt (Hình 2) , cối và chày đá ở di chỉ Quỳnh Văn thuộc Nghệ An, mà họ tin tưởng chỉ để dùng lột vỏ các hạt - có thể là hạt lúa .In Quynh Van culture (Quynh Luu, Nghe An province) has public records in pottery scattered along the coast where the residents’ major activities are fishing and gathering. Archaeologists also found grain crushing table (Figure 2), stone mortar and pebble in Quynh Van, which they believe only for peeling grains – 

possibly rice grains.Trong thời gian này đã có nhiều bộ lạc bắt đầu định cư ở dọc bờ biển, trên núi rừng, hang động; nhờ đó nền nông nghiệp sơ khai bắt đầu tiến hóa dần để ngày càng trở nên quan trọng, đặc biệt khi các bộ lạc trồng lúa xuất hiện. During this period, there have been many tribes began settlement along the coast, mountains, caves, so that primitive agriculture started to become increasingly important, especially when the rice tribes appeared in many places. 

Nền văn hóa Cầu Sắt - Suối Linh được coi là biểu tượng cho giai đoạn phát triển sớm nhứt của thời đại kim khí thuộc lưu vực sông Đồng Nai, do vết tích của loại rìu đá có vai kích thước nhỏ và trung bình với tỉ lệ lớn hẳn các công cụ khác và loại dao hái nhỏ, ghè mài từ những mảnh tước nhỏ có mũi nhọn để làm dụng cụ nông nghiệp.(4)   Cau Sat - Suoi Linh culture 

This archeological culture is considered a symbol for earliest stage of development of Metal period, belonging to the Dong Nai River basin, due to traces of shouldered stone axes of small and medium-size with high proportion compared with other tools; and small picking knives ground from small pointed pieces (mảnh tước) to make agricultural tools.Đồ gốm có trình độ kỹ thuật cao, chế tạo bằng bàn xoay và một số khác bằng tay, độ nung cao, thành gốm mỏng…(Phạm Đức Mạnh, 1997). Pottery has a high technical level, made by turntables and some others by hand, high heating degree, thin ceramic layer... (Pham Duc Manh, 1997). The agricultural sector clearly existed in this region.Do đó, niên đại của Cầu Sắt tương đương với giai đoạn Phùng Nguyên ở phía Bắc, tức cách nay độ 4.500 năm - thời đại đồng. Thus, the age of Cau Sat is equivalent to Phung Nguyen period in the North, i.e. about 2,500 BC.

Sự hiện diện dày đặc của các di vật đa dạng như đá, đồng, sắt, gốm, xương, thủy tinh… ở nền văn hóa Đồng Nai cho thấy cư dân sống khá đông đảo cách nay ít nhứt 5.000-4.000 năm .The presence of dense diverse objects as rock, copper, iron, pottery, bone, glass ... in Dong Nai culture shows relatively large populations at least 3,000-2,000 BC.Cư dân Đồng Nai sinh sống chủ yếu bằng nghề nông nghiệp cuốc với các công cụ sản xuất có số lượng rất lớn như rìu có vai hay tứ giác, dao hái, dao cắt khá độc đáo, cuốc đá rất phổ biến (Hình 3 và 4) và nhiều đồ đựng bằng gốm . Dong Nai residents lived mainly on stone hoe agriculture with very large quantities of stone tools, such as shouldered or quadrilateral axes, knives, scythes, quite unique knives, especially very popular stone hoes and ceramic pots.Nông dân dùng những chiếc rìu đá không những để chế tạo dễ dàng hơn những vật bằng gỗ hay tre, mà còn có thể chặt cây, phá rừng trồng trọt trên đất cao, chủ yếu nông nghiệp nương rẫy, làm vườn. Farmers used stone axes not only to make wood or bamboo tools, but also to cut down trees, deforestation for upland cultivation, mainly shifting agriculture and gardening. 

Sự hiện diện của các di vật cuốc đá, dao hái, dao cắt khá phong phú ở nhiều địa điểm khảo cổ chứng tỏ nghề trồng lúa rẫy xuất hiện trước ở trên đất cao hoặc sườn đồi núi, sau đó lúa nước có mặt ở nơi trũng thấp hoặc ven sông rạch và trở nên nghề chủ yếu vì sản xuất cao hơn rẫy nương, bên cạnh các hoạt động hái lượm và săn bắt truyền thống ở Miền Đông Nam Phần. Nhờ đó, cư dân có đời sống ổn định hơn, họ thành lập xóm làng lâu đời , với các di vật phát hiện dày đặc là chứng tích.The presence of the plentiful artifacts: stone hoes, knives, scythes, knives in many archaeological sites proves that dry rice cultivation on hills or slopes appeared first, followed by paddy rice in swamps, valleys and along river banks, besides the traditional activities of hunting and gathering in Southeast region. As a result, residents’ life reached more stable status; they established villages for a long time, with the evidence of dense discovered artifacts. 

Nền văn Hóa Phùng Nguyên (4.000-3.500 năm cách ngày nay) :(5)   Phung Nguyen culture (2,000-1,500 BC): 

Đây là nền văn hóa rất quan trọng, làm trung gian giữa thời đại đồ đá và thời đại kim khí , mốc ngoặc của nền văn minh vượt bực của dân tộc.This culture is very important, as an intermediary period between the Stone Age and the Metal Era, moving forward outstanding civilizations of the nation.Qua các công trình khai quật và kết quả khảo cổ quý giá đã thu đạt được ở nền văn hóa Phùng Nguyên từ thời Pháp thuộc cho đến nay, các nhà khảo cổ học và sử học khẳng định đã có nhiều bằng chứng cụ thể không những cho sự xuất hiện nền văn hóa Đông Sơn, mà còn xác nhận thực tế “ lịch sử 4.000 năm văn hiến của nước Việt Nam ” và địa bàn hoạt động có thật của “ đất Phong Châu một thời Hùng Vương ” (Viện Khảo Cổ Học, 1999). Through the excavations and valuable archaeological results collected in Phung Nguyen culture from French colonial period to present, the archaeologists and historians have confirmed not only concrete evidence for the appearance of Dong Son culture, but also the fact of “4,000 years of cultural history of Viet Nam" and their actual operating area of "a land of Hung Vuong - Phong Chau” (Vien Khao Co Hoc, 1999). 

Nền văn hóa Phùng Nguyên tập trung ở khu vực hợp lưu của các sông: sông Hồng, sông Đà, sông Lô, sông Thao và sông Đáy, thuộc phía nam tỉnh Phú Thọ, Vĩnh Phúc, Hà Tây, Hà Nội và phần phía nam của tỉnh Bắc Ninh.Phung Nguyen culture centered in the confluence area of the Red River, Da, Lo, Thao River and Day River, the southern province of Phu Tho, Vinh Phuc, Ha Tay, Ha Noi and the southern part of Bac Ninh Province. Nền văn hóa này xuất hiện và phát triển từ 2.000 năm đến 1.500 năm tr CN.This culture appeared and developed from 2,000 to 1,500 BC.Người Phùng Nguyên thường cư trú trên các gò đồi cao, cách mặt ruộng độ từ 0,5 đến 5-6 m. The Phung Nguyen usually lived on hills or high lands, from 0.5 to 5-6 m above rice fields.Tầng văn hóa không dày lắm từ 0,7 đến 2 m. Cultural layer is not much thick, from 0.7 to 2 m.Về nhà ở chưa được rõ ràng, nhưng các nhà khảo cổ đã tìm thấy ở Văn Điển (Hà Nội) nhiều hố đất đen hình tròn, kích thước tương tự nhau, ăn sâu xuống đất, trông giống các hố chôn cột nhà. Housing is not clear, but archaeologists have found in Van Dien (Hanoi) many round black holes looking like the buried pillar pits.Họ cũng tìm thấy di tích xưởng chế tạo công cụ đá ở Gò Chè, chế tạo mũi khoan ở Bãi Tự và vòng trang sức ở Tràng Kênh, với trình độ kỹ thuật chuyên môn cao. They also found artifacts of stone tool factory in Go Che, manufacturing drills at Bai Tu and round ornaments in the Trang Kenh, with high technical level. 

Công cụ sản xuất gồm có cuốc đá hình tứ giác có lưỡi lệch về một bên, rìu đá tứ giác có lưỡi cân xứng, trong đó có nhiều rìu chế tạo bằng đá ngọc Nephrite có màu sắc đẹp. Ngoài ra, còn có nhiều đục đá chìu dài 3-4 cm, thân rộng hơn 1 cm và bề dày 0,3-0,5 cm, dao đá, liềm đá .Production tools include quadrilateral stone hoes offset to one side blades, quadrilateral stone axes with symmetrical blades, in which there are many pretty stone axes made of Nephrite jade. In addition, there are many stone chisels 3-4 cm long, more than 1 cm wide and 0.3 to 0.5 cm thick, stone knives, and stone sickles. Chiếc liềm đá có công dụng quan trọng trong công việc gặt hái ngũ cốc, cắt cỏ, sự có mặt của liềm đá cho thấy tầm quan trọng của sản xuất thực phẩm ngày xưa (Viện Khảo Cổ Học, 1998The stone sickle is important for harvesting cereals, cutting grass; showing the importance of food production in the old days (Vien Khao Co Hoc, 1998). 

Ngoài ra, nhóm công cụ sản xuất còn có cưa đá, mũi khoan đá, bàn mài (bàn mài bằng, bàn mài rãnh, bàn mài trong) , hòn kê, hòn đập, bàn đập .In addition, the other group of production tools includes stone saw, stone drill, grinding table, threshing table... 

Hơn 50 địa điểm được tìm thấy có nền văn hóa Phùng Nguyên cho thấy những làng định cư lâu dài có đời sống nông nghiệp, chủ yếu trồng trọt, chăn nuôi, săn bắt và đánh cá .Phung Nguyen culture has been found over 50 locations, revealing that villages were settled for long time with agricultural activities, mainly cultivation, animal husbandry, hunting and fishing.Sự phát hiện lưỡi liềm đá ở Gò Bông và nhiều chiếc rìu nhỏ; cho thấy có nền nông nghiệp trồng lúa phát triển ở ruộng nước và trên đất cao (rẫy). The discovery of stone sickles and minor axes at Go Bong shows development of rice agriculture, particularly upland and lowland rice.Ngoài ra, còn có các đồ đựng gốm có kích thước lớn để tồn trữ ngũ cốc cho thấy cư dân Phùng Nguyên có đời sống định cư lâu dài. Also, large ceramic pots found to store bulk grains, indicate again the Phung Nguyen’s long and stable settlement. 

Các nhà khảo cổ cũng tìm được các tượng động vật như tượng đầu gà ở Xóm Rền làm bằng gốm.Archaeologists also found the animal statues, such as chicken head at Xom Ren.Các ngôi mộ khai quật còn tìm thấy hàm lợn ở Lũng Hòa, xương chó ở Tràng Kênh cho biết người Phùng Nguyên đã biết chăn nuôi nhiều thú vật mà ta có ngày nay . In a tomb excavation, pig bones were found at Lung Hoa, dog bones at Trang kenh, attesting that the Phung Nguyen have known domestication of many animals we have today. 

InTrong nền văn hóa Phùng Nguyên còn xuất hiện kim loại đồng và kỹ thuật luyện kim : hợp kim đồng thau gồm có đồng và thiếc . Phung Nguyen culture, metal and metallurgical engineering also took place, such as brass alloy composed of copper and tin.Một mảnh vòng hay dây kim loại được tìm thấy ở Bãi Tự, Tiên Sơn (Bắc Ninh) (Phạm Văn Thích và Hà Văn Tấn, 1970), dây chì (Diệp Đình Hòa, 1978). A piece of ring or metal wire was found in Bai Tu, Tien Son (Bac Ninh) (Pham Van Thich and Ha Van Tan, 1970), lead wire (Diep Dinh Hoa, 1978).Nền văn hóa Phùng Nguyên mở đầu cho thời đại đồng thau Việt Nam và chuẩn bị cho quá trình hình thành nền văn hóa Đông Sơn nổi tiếng, khởi đầu của nhà nước và dân tộc Việt Nam ngày nay. Phung Nguyen culture opened for Vietnamese brass era and prepared for the formation of the famous Dong Son culture, the beginning of Viet Nam today.

At this time, rice tribes were still somewhat migratory, although considerably less than their hunter-gatherer predecessors. They migrated in order to find enough food for daily sustenance under shifting cultivation, which are still practiced by many minority tribes in the highlands and mountainous regions of Northern and Central Viet Nam. Upland rice was probably a dominant crop during this period. In this culture, the stone technologies advanced significantly and the appearance of bronze tools and metallurgy created a foundation of materials and the intellectual development of the Hung Dynasty later. 

(6)   Nền văn hóa Đồng Đậu (3.500-3.000 năm cách ngày n4.6.   4   Dong Dau culture (1,500-1,000 BC) 

The archeological sites of the Dong Dau belonging to Minh Tan village, Yen Lac district, Vinh Phuc province were discovered in 1962. This culture is characterized by the metallurgical industry and brass manufacture, such as arrows, pointed with brass. Most of the artifacts found at Dong Dau, Dong Den, Dong Lam, Doi Da, are casting molds and copper pouring pans. Copper axe is also quite common and classified into 3 types: rectangle axe, shouldered axe and axe with blade slightly offset. In addition, the archaeologists also found copper spear, arrows, fish-hooks, file, hammer, while stone tools are still important: stone axes, stone chisels, stone spear, stone dart, and stone artifacts used in makeup: bracelets, earrings, beads chain. 

The techniques of copper casting were more advanced, providing new, more effective tools such as pointed spear, dart, arrows, and fishhooks, compared with stone tools. The Dong Dau also used copper to manufacture brass-casting mold, thread maker, pottery and making clay statues of animals like cow, chicken, turtle ... These statues indicate that said animals are the main food source for the existence and development of the Dong Dau residents.


   
To Dong Dau culture, archaeologists confirmed that its residents are the agricultural population, farming dry and wet rice fields, growing root tubers, fruits around the residence. At Dong Dau location, 3.40 m depth, archaeologists found much ash and burnt rice grains, dating to 3,050 ± 100 years ago (Vien Khao Co Hoc, 1999); this means that rice is a food source for the Dong Dau. This is the first found traces of ancient rice in Viet Nam. Archaeologists later found rice grains having different shapes in Go Mun with carbon age of 1,120 (± 100 years) BC (Sakurai, 1987). In Trang Kenh sites (Hai Phong), they also discovered a lot of pollens of paddy rice, dating to 3,405 ± 50 years (Nguyen Phan Quang and Vo Xuan Dan, 2000).

These spores, pollen, burnt grains, rice husk found in Dong Dau sites demonstrate the presence of plants, including sweet potatoes, legumes, Cám family, Na family, and Poaceae such as bamboo, rice (Oryza sativa): glutinous rice and non-glutinous rice with round grains (Dat Tran and Dinh Van Thuan, 1984). A study of burnt rice grains at Dong Dau site reported: "10 long slender grains are non-glutinous... a few gross long grains look like glutinous ones … At 1.2 to 1.5 m depth, there are mainly short slender grains like non-glutinous rice (?). In these layers, there are 

long round grains (glutinous rice) and short round (di, cút). In the late Dong Dau culture, (1.2 to 1.0 m depth) there are two glutinous 

short gross and round short grains, besides long slender and short slender (non-glutinous) grains" (Dao The Tuan, 1988). The classification of glutinous rice and non-glutinous rice based on observations on short/long and slender/round shape does not seem to be very accurate, especially for the case of burnt grains. For example, a slender long grain is not necessarily non-glutinous rice, because some glutinous rice has the same shape. 


  
Besides agricultural activities, they also gathered and hunted, particularly for residents living on high hills. Apart from bones found from dogs, pigs, chickens, livestock, they also hunted wild animals: cattle, pigs, deer and elephants in the forest and caught shellfish, fish, snails, turtles in the swamp, lagoon, lake, and springs around their residence. During this period, the archaeologists found traces of the residents’ houses, with yellow soil compaction, on which there are column holes, but the house may be simpler than that in Dong Son culture. This house is covered with roofs of straw or leaves and protected by surrounding rush or bamboo sheet. The Dong Dau also knew textiles, weaving, furniture made of bamboo, rattan - popular plants in the tropics. Dong Dau’s weaving is subtle, steady and beautiful to create objects containing cereal grains ... (Vien Khao Co Hoc, 1999). 


(7)   Go Mun Culture (1,100-800 BC).

 
Famous Go Mun artifacts were found in Tu Xa village, Phong Chau district, Phu Tho province in 1961. Go Mun culture appeared after Dong Dau culture and before famous Dong Son culture, starting from 1,100 to 800 BC. Its cultural artifacts are allocated on hills, high lands near rivers, marshes, lakes. Traces on the yellow ground floor, compaction, thickness of 0.20 cm and black deep ground holes demonstrate that the residents lived in low house as seen in Dong Dau culture, with straw or thatched roofs and surrounded by grill cover, woven bamboo or straw walls. A notable characteristic of this culture is that residents concentrated in some areas, probably due to increased population; this differs from Phung Nguyen and Dong Dau residents. 


  
Cultural strata of the Go Mun at 1m thick, black, contain many artifacts: working tools, food, ruined houses, floors, kitchen, fireplace, burial... It is also found cellar, black ground holes that may be grain pits, landfill kitchen... 


  
Notable characteristics of Go Mun culture are its working tools and instruments in the form of pottery, bronze and stone, whose shape, decorative art has a special cultural style and easy to identify. Go Mun pottery appearance is particularly marked with its mouth style and decorative art (carved lines, print, relief). 


  
On Bronze objects, cast and metallurgy, mixed materials are innovative making a variety of tools such as axe, spear, arrows, pointed object, hook, hammer, sickles, man statue, bell, bracelets, brooch, earrings, rings ... It is noted that bronze sickle is used to harvest rice more effectively and faster than the stone crescent. Thanks to a mixture of good metal, the bronze of the Go Mun are less likely to find rust, durable and chipped. 


  
On stone objects, the production tools and some supplies are still important in Go Mun culture, such as quadrilateral axes, shouldered axes, stepped axes, chisels, grinding tables of all kinds, including the axe drilled for insertion of wire, net lead, casting mold, bracelets, and stone earrings. The Go Mun knew how to apply sawing techniques, drilling, grinding, and turning quite proficiently. 


  
In Go Mun culture, the archeologists discovered a rotten cereal cellar, proving that the cellar owner produced not only enough rice to feed his family but also excessive reserves in the cellar (Vien Khao Co Hoc, 1999). Go Mun residents handle well agriculture, mainly rice cultivation along with other food crops around their residential areas, especially in coastal regions, hillsides, on the banks of rivers, lakes, swamps with annual alluvial accretion. The Go Mun may grow rice extensively on a large area, like floating rice in the Mekong River Delta, by sowing seed after the first few rains, and then rice plants grow well with rising water and are harvested at maturity. 


  
Animal husbandry was also quite progressive in Go Mun culture. The archeologist found bone artifacts of both domesticated and wild animals: pigs, chickens, dogs, cattle, elephants ... Although there is no evidence of inhabitants who used cattle in land preparation, some archeologists suggested that they had used cattle to trample on fields, pulling woods for house building. Obviously, the Go Mun knew cultivation, animal husbandry, hunting, and fishing in order to feed their families.  

The Go Mun life is more advanced than the Phung Nguyen and Dong Dau cultures, and has distinct charcteristics to create favorable conditions for the birth of Dong Son culture. In this culture, populations were concentrated in each area, living mainly with upland and paddy farming. This agriculture has higher economic efficiency, thanks to the use of copper production tools. The evolution from primitive agriculture detected in Hoa Binh culture to rice tribes in Bac Son culture indicates clear definition of living in the following cultures of Phung Nguyen, Dong Dau and Go Mun during the period of 3,000-4,000 years. 


  
In summary, the evolution of the rice cultivation along with human civilization through archeological cultures is as follows: 


i. Hoa binh residents could gather wild rice species for food along with vegetable, beans, rood tubers and they began taming wild rice around their caves and huts. Primitive agriculture appeared at least 8,000-6,000 BC. 


ii. Bac Son residents produced pretty much rice on highlands, hill slopes under shifting cultivation. Rice tribes appeared in a few Southeast Asian countries, including Viet Nam about 5,000-3,000 BC. 


iii. The Phung Nguyen, Dong Dau and Go Mun planted mainly upland rice and paddy rice to a less extent, from highlands to low-lying areas, river banks and coastal areas. They possibly used buffalos in agriculture about 2,500-1,000 BC. Rice became increasingly important to the residents.

4.2.   Wetland Rice Development in Ancient Time: Hung Vuong - An Duong Vuong Period (2.000 to 180 BC) 

This period started from the development of Bronze tools to initial Iron Age, i.e. probably from the seventh to the middle second century BC. The Hung Vuong and An Duong Vuong are accredited with the early establishment of the primitive Viet country, having an organized society and old civilization. The Hung’s Van Lang country possibly ranged from present-day North Viet Nam, Northern Central Viet Nam to the Southern part of the Quangzhou and Quangxi provinces (Nguyen Phan Quang and Vo Xuan Dan, 2000) and appeared in the first haft of Dong Son culture.


•    Dong Son culture (800 BC-200 AD) is a continuation of Go Mun culture and lasted about 1,000 years. 


  
Dong Son artifacts were unearthed in 1924 by Mr. L. Pajot at Dong Son village, Thanh Hoa province, and they were located in the right bank of Ma River. This culture includes the mountains, plains and coastal areas of the North to Quang Binh, but the principal area is plain areas, midlands of the North (Red River) and northern Central Viet Nam (Red River Delta). Dong Son culture was developed for long time, from the 7-8th century BC (beginning Hung Vuong dynasty) to the 1st-2nd century AD. The artifacts were found in many places, but generally distributed over highlands, foothills, along rivers and streams. The average cultural strata vary from 0.60 to 1.00 m thick. In addition to the separate sites of residence, there is a mixture of both residential sites and burial areas. 


  
Dong Son culture is characterized by all kinds of bronze, iron, stone, glass, pottery, bone and bamboo, wood. Copper accounts for a large number. 


 
Bronze artifacts: Dong Son culture is best known as a set of bronze artifacts that are plentiful in quantity, shape, level of manufacturing techniques and people’s aesthetics. The most prominent instruments of this culture are bronze drum and bell. Bronze drums are typical artifacts of Dong Son culture, now called Dong Son drums. So far, about 150 big drums and nearly 100 small drums have been detected in northern area of the Dong Son culture and elsewhere in Viet Nam: Thua Thien - Hue, Gia Rai - Kontum, Quang Nam - Da Nang, Binh Dinh, Nha Trang, Binh Duong, Vung Tau, Dong Nai, Kien Giang ... They were widely distributed not only in Vietnam, but also in many Southeast Asian countries such as Laos, Cambodia, Thailand, Malaysia, Indonesia and South China, thanks to regional trades. Bronze drums are classified into 5 categories: A, B, C, D and E, based on size, balanced shape and pattern. 


 
Dong Son’s bronze tools are rather plentiful, of which axes occupy a significant amount (Vien Khao Co Hoc, 1999). The other bronze tools include bronze plow blade, bronze hoe, bronze chisel, bronze shovel, bronze harvesting tools… These production tools indicate that rice agriculture was more advanced in the Dong Son era. Copper was also used for living activities (bowl, jar, disk, pots ...), jewelry (ear ring, bracelet, brooch set, belt courses, bronze statues...), weapons (spear, dart, arrows, daggers), and music instruments.

●  The Hung Vuong and An Duong Vuong period (2.000 BC-180 AD) 

During the initial Hung period, the Lac Viet started focusing on rainfed lowland rice as well as animal husbandry, fisheries, ceramics, etc. They migrated from highlands and mountains to lower lands and settled along major rivers, mainly the Red River, Ma River and Ca River. The process of land reclamation and human settlement along the rivers triggered the formation of their societal structure and cultural advance. This process included burning, cutting, and destumping. It required from 3 to 5 years (with present farm tools) to convert a virginal swampland into a rice field. This practice is still found in mangrove rice and swamp rice development in West Africa, mainly Guinea-Bissau, Guinea, Senegal and Sierra leone. Therefore, the people had to live in groups in order to help each other and the village or làng (or láng and lang) was established scatterly along both sides of the rivers. In this way, village life was slowly developed under solidarity spirit.   

As demographic pressure increased, rainfed lowland rice gradually became more important than upland rice, due to its superior stability and productivity. However, the production system was not fully developed, in terms of cultivars, cultural practices, crop protection and post-harvest operations; resulting in insufficient food to feed growing population in the Hung dynasty’s early days.  

Archeological artifacts show that stone tools still played a crucial role in food production during this period, reflecting very primitive rice cultivation techniques in the newly-built country. At this time, upland rice plants had not yet adapted well to wetland conditions, hence they were less productive. Thereafter, farmers were experienced in growing rice under tidal stream, but rice was not yet the Viet’s staple food. This life conditon was illustrated in a legendary story: 
“In the initial stage, the Viets did not have enough food to eat, they had  insufficient clothing to wear, they  had to peel tree bark to make clothes, weave cylindrical herbs (rushes) to produce mats to sleep; to produce wine from rice; to use a treenamed “quang lang” to bake cake; they  used domestic animals and fish to make dry food and fish sauce; they used ginger roots to produce salt; used knives to plough; irrigated fields for transplanting glutinous rice; used bamboo tubes to cook rice; used wood to build two-story houses to defend themselves from tigers; and they had hair cuts to make working in forests easier, etc.” (Linh Nam Chich Quai).

Civilization and society rapidly developed in the river deltas because they provided adequate food to support growing population. 

In Hung culture, the Lac Viet society was rather well organized into different social classes: Lac Vuong (king), Lac Hau (litterature), Lac 

Tuong (millitary), Quang Lang (King’s sons), My Nuong (King’ daughters), Bo Chinh (Civil servants), Tu Truong (tribe chiefdom) and Toc Truong (head of families).  

In socio-economic terms, the Red River civilization (or Van Lang civilization) was based on agriculture with a primary focus on wetland rice cultivation and development of village structure. Different types of rice were found, from the short glutinous grains of the Phung Nguyen culture to a mixture of short and long non-glutinous grains in Dong Dau and Go Mun cultures. The appearance of bronze and iron allowed agriculture to develop rapidly, as did the introduction of the plough and animal traction. These improvements completely converted the economy and helped social changes (Vien Khao Co Hoc, 1999). Glutinous rice was the staple food, which was complemented by root crops, food grain legumes, and vegetables for daily diet. In addition, fisheries, animal husbandry, and hunting provided additional food. Engravings on the bronze drums of Dong Son culture illustrate several field activities, such as transplanting, rice pounding and storage, indicating the prosperous period of Wetland Rice Civilization. The identification of many musical instruments such as bronze drums and music bells clearly reflects the advanced state of the Dong Son civilization.   

By the second century BC in Dong Son Culture, stone tools had been replaced by bronze, brass and iron tools. A corresponding increase in the productivity of rice cultivation was made, and rice began to play a prominent role in the national agricultural economy. According to Chinese history, “In the old days, the Giao Chi had not yet been divided into districts, rice crop was grown according to up-and-down stream, the people reclaimed wetlands for food production and were called “the Lac” (Thuy Kinh Chu in Tran Van Dat, 2002). In Dong Son Culture, hunting and gathering techniques were still prevalent on hills and mountains, though this practice was gradually less important in the delta. The Hung’s activities were still concentrated on the hills, mountains and valleys; thereafter the An Duong Vuong and other later dynasties moved slowly down to lowlands and settled in the Red River, Ma River and Ca River deltas. 

4.3   Tradional Rice Cultivation during the Northern Occupation Period (179 BC - 938 AD): 

The Chinese occupation of Northern Viet Nam and the Han assimilation were marked by extensive and cruel exploitation, human rights abuses, inhuman colonization, etc. At the same time, the Viet also gained exposure to Chinese civilization, including their advanced agricultural technologies. Consequently, Vietnamese agriculture (mainly rice cultivation) was somewhat improved. In addition, the people’s spiritual life and cultural philosophy were enriched by the Chinese teachings of Confucius and Mencius. 

In the first century, the Viet population was reported in Tien Han Thu (in Bui Thiet, 2000), as follows:

· Giao Chi district: 94,400 families with 746, 237 persons.

· Cuu Chan district: 35,743 families with 166,613 persons.

· Nhat Nam district:13,460 families with 89,485 persons.

Total: 143,603 families with 1,002,335

Before the Han invasion, the Viets knew how to use sharpened stones to construct hoes and ploughs. Later, they developed brass tools and constructed dikes, which led to their ability to improve irrigation systems, double cropping and transplanting techniques. Glutinous rice was dominant for both tidal rice (wetland system) and upland rice. Non-glutinous rice was also planted, but to a less extent. They knew the techniques of seed sowing and cropping even in the early civilization and this management could be rather advanced than the Chinese history reported. It was reported that the Chinese colonists introduced iron hoes and ploughs and taught the Viet how to harness animal traction 

and domestication (Pham Van Son, 1960). The Chinese also introduced the use of night fertilizers (Bui Huy Dap, 1980).

Table 2: Comparison of early development of rice cultivation in China and Viet Nam from 1500 BC to 1127 AD 

	PERIOD


	CHINA (*)
	VIET NAM
	REFERENCES OF VIET NAM

	1500-1100 BC
	Animal draught used
	Animal used in Phùng Nguyên, Gò Mun and Đồng Đậu cultures (2500-1000 BC)
	- Nguyễn Phan Quang & Võ Xuân Đàn, 2000

- Viện Khảo Cổ Học, 1999

	1222 BC
	Rice cultivation well established
	Many burnt rice grains found at Đồng Đậu site, about 1,100 BC
	- Viện Khảo Cổ Học, 1999

	1122 BC
	Started using hoes
	Many copper and iron hoes found in Phùng Nguyên, Gò Mun and Đồng Đậu cultures
	- Viện Khảo Cổ Học, 1999 & 2002

	700 BC
	Controlled floods
	Dams and dikes built. A portion of dike of Co Loa City found (at least 200 BC)
	- Viện Khảo Cổ Học, 1999

-Bùi Huy Đáp, 1980

- Maspéro, 1918

	600-500 BC
	Irrigation applied
	- Irrigation work of Basalt rocks at Do Linh, Quảng Trị, before BC
	- Tạ Chí Đại Trường, 1996 

	400 BC
	Iron plough blade, yoke, plough started to use
	Copper, iron ploughs used in Đông Sơn culture, 800 BC - 200 AD
	- Viện Khảo Cổ Học, 1999

	400 BC
	“Rice specialists” were assigned to guide rice cultivation
	King Hùng Vương taught people how to plant rice
	- Lĩnh Nam Chích Quái

	Trước CN
	Deep ploughing, weeding in mid-season already used
	-
	

	206 BC - 206 AD**
	Yield: 0,40 t/ha
	> 0.45 t/ha at around BC
	Estimated calculation

	146-167 
	Rice transplanting was first mentioned
	Vietnamese knew rice transplanting since the Nation newly built – Hùng Vương (700 BC)
	- Lĩnh Nam Chích Quái

- Maspéro, 1918



	618-906 
	Water pedal wheel was applied
	- Already applied at this time
	Northern occupation

	960-1127 
	Toothed harrower and axe were used
	- Already applied at this time
	Northern occupation

	960-1279

**
	Yield: 1,04 t/ha
	May be the same 1 t/ha at the beginning of the National Independence period (10th century)
	

	Before and after BC

***
	Not yet double cropping
	North Viet Nam planted Chiêm rice and Mùa rice
	- Bùi Huy Đáp, 1980

- Maspéro, 1918




Source: (*) Chang, 1985

 
(**) Greenland, 1997


(***) Author added

It is worthwhile noting that in 185 BC, China was facing a potentially serious crisis; the Emperess La Hau had dethroned Hue De and was wrongly advised by her surrounding associates to break her relationship with King Trieu Vu Vuong. She ordered the first embargo to Lac Viet. Under the embargo, the Hans were not allowed to trade gold, iron materials and other agricultural iron tools 

(Pham Van Son, 1960). This would explain the late appearance of gold and iron in Viet Nam. During this occupation, the condition of rice cultivation in Viet Nam was comparable to that of the Chinese. Unfortunately, there are a few, if any, records and documentation relating to Viet agricultural evolution, rice civilization and history before the 12th century AD, because they were destroyed under the Chinese ambitious asssimilation policies.

In Table 2, the conditions of rice cultivation in China (Chang, 1985) and Viet Nam from 1500 BC to 1127 AD did not differ much from the use of cattle, copper and iron hoes, crop management, flood control, irrigation, and harvesting; however, Viet Nam knew rice transplanting earlier than China for more than 8 centuries and double rice cropping earlier than this country. Perhaps, Chinese knew to use iron plow blades and animal draught for farming earlier than Viet Nam shortly.

4.4.   Traditional Rice Production during the National Independence Period (939-1884 AD): 

The National independence started from 939 AD, after Ngo Quyen expelled Han invaders, until 1884 when the Hue Court signed a peace treaty named “Patenôtre” with France, recognizing the protection of their land in Northern part and Central part of the country. For nearly a thousand years of independence, occasionally interrupted by cruel invasions of the Northern Country, the Government was gradually consolidated, but the culture was still heavily influenced by Confucianism’s essence. Society was gradually progressive from urban to rural areas, with the development of local customs, village regulations and the emergence of four social classes: scholar, agriculturist, industrialist and tradesman, particularly the appearance of a great gap between the rich and the poor.

  
From the beginning of Independence, technical level of Vietnamese rice production is quite high, due to the harmony of Dong Son culture and Han civilization. Most of the agricultural techniques were not much further improved until French colonization, due to the lack of technical and scientific knowledge. Vietnamese people used long-term personal experiences and traditional techniques, such as iron hoe, iron plows, harrows, animal draught for land preparation, bio-fertilizers (azolla, compost, manures...), hand weeding, crop protection, manual harvesting, drying, storage and processing under variable labor-intensive manners. Rice was always the national economy’s central agricultural crop. Indeed, all of the dynasties from Ngo - Dinh - Le, Ly, Tran, Hau Le, Tây Son and Nguyen focused on the agricultural development with emphasis on rice not only to meet the population’s growing demands, but also to reinforce land tax collection.

Therefore, the king from Le, Ly, Tran to Nguyen dynasties regularly organized “Tich Dien” ceremony each year before rice season to encourage people to step up cultivation. In addition, there were other popular festivals, called “Ha Dien”, “Thuong dien”, “New rice” (in October lunar calendar), etc. During the Independence period, paddy farming was well developed and more productive, but not evenly across the country; meanwhile upland rice on hills and mountains has still been practiced under primitive shifting methods until today.

Above all, the following are major policies and activities carried out by various dynasties: 

Ly dynasty 1010-1225 AD) pronounced “Ngu binh u nong” policy also called “Military agriculture regime”. Soldiers took turns to return home for taking care of rice farming, with the aim to helping reduce military feeding costs as well as promote production. Tran dynasty (1226-1400) implemented the policies of “Land reclamation” and “Cao dien hoanh” that allowed deploying prisoners for rice cultivation and harvest. Ho (1400-1407) dynasty 

issued the policy of “Han danh dien”, aimed to restrict former Tran dynasty’s power and influence in the society. Hau Le (1428-1527) dynasty implemented the “Agricultural importance” or “Trong Nông” policy. Trinh-Nguyen civil war (1533-1785) exempted tax for court officers and civil servants’ lands in the North, encouraged new land reclamation in the South. Tây Sơn (1786-1802) promoted rice production and rehabilitation program under the “Agricultural extension decree”. Nguyen dynasty (1802-1884) carried out the policy of “Ban buc tu dien” and “Dinh dien” to encourage people to reclaim new land for their own property, besides public lands (Trần Trọng Kim, 1971). 

In general, all dynasties focused the following policies and measures to increase agricultural production, with emphasis on rice: 

(i) Land reclamation and development of naturally-established lands along the coastline; 

(ii) Restoring the agricultural potential of lands abandoned during the wars; 

(iii) Building and maintaining dikes and dams; 

(iv) Development of irrigation and drainage; and

(v) Tax collection systems. 

These policies triggered a fast increase in rice production area, but yield improvement lagged behind. Rice area increased from a few hundred hectares in the early Hung period to more than 700,000 ha in the 1860-70s.  The rice yield increased from a few hundred kg/ha in the early history to around 0.5 t/ha in the 2nd century BC, 1.0 t/ha in the 10th century AD and 1.2 t/ha in the late 19th century (Tran Van Dat, 2002).

4.5.   Improved Rice Cultivation during French Colonization (1885-1954): 

During French occupation, efforts to improve rice production only served French’s and their collaborative people’s interests. The French realized that North Viet Nam is the most densely populated region; hence, increased rice production is needed to combat starvation and avoid social unrest. Meanwhile, they strongly encouraged land reclamation in South Viet Nam to promote rice production for export earnings (Table 2), through incentive measures: low export taxes, low interest loans, and early land property rights. However, at the same time they brought in the country European civilization, sciences and technologies, improving several aspects of Vietnamese society. 

Agricultural research was first introduced to Viet Nam in 1886 and then remained stagnant until 1897. At that time, the French colonists, motivated by commercial interests, resumed studies on industrial crops such as coffee, tea, oil products and grassland for animal husbandry (Dumont, 1995). Next, a series of offices were established in Saigon: Indochinese Agriculture and Commerce Directorate (1898), Nam Ky Agriculture Directorate (1899), Chemical, agricultural and industrial Analytical Laboratory (1898)... (Huỳnh Lúa et al., 1987).


  
However, agricultural research was scattered and lacked coordination; therefore, the Indochinese Institute of Science was established in Saigon and later became the Indochinese Institute of Agronomic Research in 1919.  In 1924, the Institute became the Indochinese Research Institute of Agronomy and Forestry and continued to work until the colonial period ended (Dumont, 1995). 

 
As rice quality is very important, Rice Seed Selection Laboratory was established in Saigon in 1909 and was later changed to Rice Seed Selection and Genetics Laboratory in 1912. Rice Experimental Center was first established in Can Tho province in 1913. In 1917, the first breeding in Vietnam between “Caroline rice” variety introduced from Java, Indonesia (imported from USA) with local rice variety "Tau Huong" (Carle, 1927). 

  
Indochinese Rice Bureau (L'Office du riz indochinois), an autonomous body was formally established in 1930, with the aim "to improve rice farming, milling and trade" in the region. After colonial rule ended, the Bureau was renamed Rice Service, composed of three branches: Rice technology, Rice production and Seed laboratory. 

Over 80 years of French colonization, rice yield increased from 1.2 t/ha to 1.4 -2 t/ha. This progress was rapid compared to early periods, particularly when rice production was achieved during two thousand years of Northern colonization and National Independence (from 0.4 to 1.2 t/ha). Over more than half century, rice area steadily increased from 215,000 (1868) to nearly 2 million ha (1924) or nearly 15%/year in South Viet Nam; rice export increased from 57,000 tons in 1860 to 1.4 million tons in 1925 (Table 3). 

The Vietnamese rural society has inherited a long tradition and was well organized with customs, ceremonies and local festivals, which are aimed at strengthening rural solidarity among villagers. A number of these traditions still exist in many parts of the country. During the rice growing season, rice farmers often lend each other labor for transplanting, manual weeding and harvesting. Women play an essential role in these operations.

During the French colonization, agricultural lands at the village level were classified into two categories. Private rice land referred to farmer-owned land, which could be distributed to their children or relatives at their will. Public rice land or Village-owned rice land was created to help the poor and was reserved as a public good, which was redistributed as the village’s growing population.   This land also supported some public activities (ceremonies, temple, pagoda, etc.) and helped the villages secure a means to pay their taxes.

The establishment of village-owned rice land helped to minimize differences in the Vietnamese social class structure, in contrast to the large class gaps witnessed in the Indian social system, influenced by religion. In a survey carried out in North Viet Nam (Tonkin) in the 1930s, 91% of farmers planted less than 1.8 ha, accounting for 37% of the total rice-cultivated area. The remaining 9% of farmers occupied 43% of total rice lands. Public rice land accounted for the remaining 20% (Gourou, 1955). Rice farmers were classified into three main groups: very poor farmers (ban co nong) had less than 1 mau (3,600 m2) and cultivated 40% of total rice lands; small-scale farmers (tieu nong) (3-5 mau) and medium-scale farmers (trung nong) occupied another 40% of total rice land. Most of the large-scale rice fields were located on the periphery of the Red River Delta, especially in Vinh Yen and Bac Giang provinces (Dumond, 1995).

Table 3: Cultivated area and rice export in Cochichine, 1860-1925

	Year


	Area (ha)
	Export (tons)

	1860
	-
	 56,950

	1868
	  215,000
	128,894

	1870
	  522,000
	293,207

	1890
	  854,000
	540,998

	1900
	1,174,000
	747,635

	1910
	1,528,000
	1,144,644

	1920
	1,939,000
	1,020,399

	1921
	1,955,000
	1,532,721

	1922
	1,845,000
	1,260,374

	1923
	1,906,000
	1,145,315

	1924
	1,975,000
	1,101,609

	1925
	-
	1,370,900


Source: Tran Van Huu (1927)

In South Viet Nam (Cochichine), the farmer classification was the same as in the North, but class differences were more pronounced. Small-scale farmers (less than 1.87 ha) represented 71.7% of the farmers, but accounting for only 15% of the total rice area. The medium-scale farmers (5-50 ha) and landlords (above 50 ha) occupied 82% of cultivated lands. The remainder belonged to the public lands (Angladette, 1966). In several Southern provinces, such as Tien Giang, Can Tho, Bac Lieu, and Ca Mau, the landlord possessed thousands of mau of ricelands – “co bay thang canh” (herons fly exhaustedly) - and many large rice stocks (Lẫm luá) that were 4-5m wide and hundreds of meters long each. However, they never deployed improved technologies to increase rice productivity and therefore achieved very low yield of 1-2 t/ha.

Tenant farmer or ta dien is the term for landless farmers or very small-scale farmers who were not able to produce sufficient rice to raise their family. They had to lease their land from landlords and usually rented ricefields were not larger than 5 ha. Landowners sometimes had hundreds or thousands of ta dien who were forced to serve them in various ways, in addition to paying rent. After harvest, ta dien had to pay their landlord in kind or in cash, depending upon various land types; from 5-10 gia of paddy (22kg/gia) for infertile lands to 40-50 gia of paddy/ha for fertile lands (Tran Van Huu, 1927). The landlord often exploited these small-scale farmer for excessive profits! 

4.6.   Modern Rice Production from 1954 to Green Revolution and Economic Reform (Doi Moi)

After July 1954, the war ended and agriculture across the country began to recover in a short time. North Viet Nam experienced through the agrarian revolution, but the population was upset, hence they took corrective action, later moved forward to the establishment of working groups, production teams and built low-level cooperatives. Thus, the classes of landlords and rich farmers disappeared quickly. Meanwhile, South Viet Nam agriculture continued the tradition of French colonial production systems, and paid main attention to new land reclamation program, settlement and land reforms, with emphasis on the Green Revolution. 


  
After national reunion in 1975, agriculture recovered rapidly, but it did not meet domestic food demand, due to inappropriate national policy on production. Until the Economic Reforn or Doi Moi implemented since 1988, agricultural industry was thriving, especially rice and fishery production have steadily increased and regained exports, bringing a significant amount of foreign currency to the country. 



Since Doi Moi, the economic importance of agriculture has been declining compared with other sectors, such as industry and services. Percentage contribution of agriculture to the national GDP declined from 40.2% in 1985 to 22.2% in 2008, although production has increased every year (WRI, 2007 and General Statistics Office, 2008).

 
  
From 1958-75, North Viet Nam’s agriculture was strongly influenced by organizing production through agricultural cooperatives from lower to higher level, from rural communes to villages, land collectivization and production inputs thoroughly and quickly. However, "farmers are indifferent with land, with the cooperative, with the collective economy and they distract farming." The number of cooperatives increased from 18 in 1956 to 45 in 1957, 4,823 in 1958, 27,831 in 1959 and 40,422 in 1960 (Nguyen Sinh Cuc, 1995). 


  
Meanwhile, South Viet Nam implemented land reform, but the landlord class, rich farmers were still present, although to a lesser extent, compared with the colonial and feudal periods. Despite the "farmers have farmland” program, many farmers still did not have the land to plow because of farmland shortage.
The last Green Revolution took place in the world from mid-1960s to mid-1990s, thanks to the discovery of a dwarf gene that responds well to fertilizers, produces more grain and reduces plant lodging. In Viet Nam, the Green Revolution started in 1968 and possibly ended in the mid-2000s. 
  
From 1966 to 1975: Over this period, Viet Nam participated in the Green Revolution, particularly in South Viet Nam. Rice production increased from 8.5 million tons of paddy in 1966 to 10 million tons in 1975 or 2.1% per year. The IR high yielding variety greatly contributed to increased rice production in both North and South Viet Nam. Nevertheless, the Green Revolution was not able to express its full strength due to the war, especially in the North, until the Market Reform took place. In South Viet Nam, the Green Revolution took place extensively as it had a more conducive environment, including the availability of improved seeds, fertilizers and appropriate policies. It is noteworthy that South Viet Nam pursued the market-driven economy until 1975, and that this system was favorable to achieving progress during the Green Revolution.

Historically, the IR8 variety, which was named “Than Nong 8” in South Viet Nam, “Nong Nghiep 8” in North Viet Nam and commonly called “Lua Honda” by farmers, was first introduced to South Viet Nam from the International Rice Research Institute (IRRI) in 1966. In 1967, this variety was commercially planted in Vo Dat district, Bình Tuy Province and quickly adopted by Southern Vietnamese farmers who planted 23,373 ha of modern rice in 1968/69. In 1974/75 season, new improved rice varieties reached 950,000 ha or 30 percent of the total rice area, while production accounted for 52 percent of South Viet Nam’s total rice (Tran Van Dat, 2001 and 2002). The rice increase was principally achieved through rice policies, improved varieties, irrigation development and agro-chemical use. The Green Revolution only began in North Viet Nam after 1975, due to an insufficient supply of improved seeds and fertilizers (nitrogen) - two of the four determining factors for Green Revolution’s success. Negative impacts of the Green Revolution in Viet Nam have been identified as increased virulence of pests, “soil mining”, social inequity, and particularly increased flood frequency in the Mekong River Delta.

During the Green Revolution, farmers’ technical level of rice cultivation can be assessed by the acceptance of modern rice, the use of  improved techniques and increased yields over time. According to the study of Tran Thi Ut and Hossain (2000), the modern rice area increased from zero in 1966 to 300 ha in 1967, approximately 1 million ha in 1980 and 6.6 million ha in 1998 or 90% of the total rice growing area. Overall, rice contributed to 37% of family income at the survey site. Irrigated rice brought about 41.5% (587.42 dollars) compared to non-irrigated rice only 18.2% (90.30 dollars).


  
During the period from 1968 - 2009, average rice yields increased from 1.8 t/ha to 5.2 t/ha, or 4.3% per year. This indicates that farmers' knowledge in rice cultivation from North to South has been improved rapidly during the Green Revolution and Doi Moi, when the modern technology and media are expanded to rural areas. Vietnamese farmers are very smart, with swift and quick absorption of new advanced technologies. Currently, the majority has no longer the conservative nature to modern techniques imported from the outside world. Farmers easily accept new technologies, provided they bring profits to them. From the feudal and colonial era to the Green Revolution, farmers’ technical skills have been significantly enhanced, especially in cropping, soil management, cultivation methods, crop protection and harvesting (Table 4).

 

Between 1976 and 1980, the agricultural sector was organized for whole country on a collective basis where all land belonged to the State. Agricultural operations were practiced by work teams that made up the labour force for state farms. The State established quotas, channelled farm inputs, collected taxes and procured paddy at fixed prices through the cooperatives. Under this regime, cooperatives owned all farm equipment including tractors, water pumps, etc. The workers were paid according to the number of hours of work irrespective of their output. Therefore, rice production grew sluggishly (FAO, 1994).

During 1981-1987, the Government started to “rent out” land to individual families, but the cooperatives still remained the focal point for State distribution of farm inputs, tax collection and the procurement of agricultural products. Later “a contractual system” appeared and farmers were paid a “contractual price” for their paddy, but it was operated in the same way as the compulsory procurement system. Most of the paddy produced beyond the family’s direct needs had to be sold to the cooperatives. However, farm families were allowed to retain up to a maximum of 5% of their land as private plots, free of tax and quota obligation. As a result, rice production increased moderately (FAO, 1994).

Table 4: Comparison of traditional rice cultivation (to 1967) and modern farming (from 1968 to present)

	No.
	Traditional Rice Cultivation 

(to 1967)


	Modern Rice Cultivation

In the Green Revolution 

(from 1968 to present)

	1
	In South Viêt Nam, there are 3 types of rice: early rice (3-4 months), medium rice (5-6 months) and late season rice (7-8 months). The late season crop is the most important.
	Late season rice decreases; Winter-Spring and Summer-Autumn crops become more important. 

	2
	In North Việt Nam: Chiem rice and late season crop. The most important crop is late season rice (Lúa Mùa).
	Spring crop largely replaced lúa Chiêm (Winter-spring) and farming systems include two rice crops plus a winter crop.

	3
	About 640,000 ha of floating rice (deep water) in Dong Thap Muoi and Tu Giac Long Xuyen, with low yield: 2t/ha. 

	Only less than 30,000 hectares of floating rice, the remaining area was transformed from one to two rice crops/year with modern varieties under irrigation. 

	4
	100% of traditional rice varieties, tall, long and curved leaves, photo-sensitivity, less response to nitrogen, lodging, 1-3t/ha. 
	Over 90% improved rice varieties, short stature, straight and dark green leaves, little or no photo-sensitivity, high response to N, average yield: 6-8 t/ha

	5
	On-field seed selection of rice varieties; 23-40 kg/ha of seed (Tran Van Huu, 1927) 

	Farmers buy improved seeds, but still trade seeds among farmers; 20-40kg/ha of seed

	6
	Transplanting old seedlings (45-60 days)  
	Seedling age of 20-30 days (30 days or more in the North (Winter-spring) because of low temperatures)

	7
	Rice transplanted twice in deep water area (50-100 cm)
	Transplanted once as the water level can be controlled and cropping systems adjusted.

	8
	Transplanting with 5-10 seedlings/hill 
	2-3 seedlings/hill; direct seeding method increases steadily

	9
	Wide spacing from 40 x 40 cm to 70 x 70 cm  
	Narrow spacing: 20 x 20 cm, 20 x 25 cm, 15 x 20 cm 10 x 15 cm

	10
	Little or no use of chemical fertilizers, but more natural phosphate, compost, green manure (North and Central Viet Nam)
	Heavy use of chemical fertilizers: N, P and K and less use of organic fertilizers 

	11
	Little or no use of pesticides, herbicides 
	Using much pesticides, herbicides and IPM

	12
	Less irrigation 
	Farmland is irrigated (> 65%)

	13
	Little mechanization, use much manpower for land preparation, weeding, irrigation, harvesting and processing 

	Partially mechanized, especially for land preparation, irrigation, harvesting and processing 

	14
	Early harvest due to grain shattering at maturity 

	Less losses from grain shattering and lodging 

	15
	Farmers often gather dropped panicles and shattered grains in rice fields after harvesting 

	No longer gather dropped panicles and shattered grains in rice fields after harvesting

	16
	Extensive farming and rice monoculture 
	More intensive farming, but still rice monoculture

	17
	Low productivity and efficiency.


	Productivity and efficiency are improved, but still low.




1988 Market Reform: In April 1988, the recurrent shortage of rice in the country and the regime falls of Eastern Euroupe triggered a number of market reforms or renovation or Doi Moi. A series of enforcement measures has permanently changed the status of domestic agricultural production. Farmers were allowed to lease land for up to 20 years for growing annual crops and 50 years for perennial trees. They are free to decide on their production and purchase of farm inputs (Le Hong Nhu, 1999). In fact, farm inputs were no longer channelled through cooperatives and farmers could acquire them freely from the markets. The removal of administrative constraints and taxes enable products to move freely and be sold on the free market. Thus, in 1989, just one year following the adoption of market reform policies, rice production increased by more than one million tons (or 12%). In the same year, Viet Nam transformed from an importer to a major rice exporter.    

Since 1989, Vietnamese rice production has progressively liberalized. State subsidies for rice production have been virtually eliminated. Farm prices are now increasingly influenced by the world maket. The costs of rice production have risen sharply with increasing use of chemical fertilizers and pesticides. In 1992, cash expenditure per hectare at the national level was estimated to be 40 times higher than that in 1987 (FAO, 1994).  Therefore, while yield has increased, farmers have gained very little in real terms per ton of paddy produced. In fact, their real net income per ton of paddy has decreased. This has been especially pronounced during the low world market prices over the last two decades.

Farmers have intensified the use of modern rice and nitrogen fertilizers to increase productivity and efficiency, and reduce the production cost. However, as world rice prices continued to decline in 1990s and early 2010s, farmers earned less and less; thus many farmers shifted out of rice cultivation. In Tien Giang, Vinh Long and Long Xuyen provinces, several villages have converted rice land to orchards that usually produce higher profit.  

During the Doi Moi, rice production grew from 17 million tons in 1988 to 38.9 million tons in 2009, increasing over 6% per year; area increased from 5.7 to 7.4 million ha, or 30%; and rice yield increased from 3 to 5.2 t/ha, or 73% (Table 1) (General Statistics Office, 2010). This was achieved in the early years of the Doi Moi largely due to policy changes rather than by technical improvements, but later the development of irrigation/drainage and use of chemical fertilizers play more important role in the Green Revolution and Doi Moi. 

In 2009, the country exported 6 million tons of rice for the first time. However, the country is still encountering several major constraints: (i) low rice prices at farm gate; (ii) farmers’ low incomes and inadequate rural infrastructures; (iii) natural catastrophes especially frequent flooding and drought; (iv) frequent pests and diseases occurrence; (v) deteriorated irrigation and drainage systems; (vi) high input prices; (vii) land fragmentation; (vii) negative impact on the environment/depletion of the resource base; and (viii) global climate change (sea water rising and salt intrusion).


  
Over the Green Revolution and Doi Moi, the structure of rice agriculture has been adjusted and characterized by the following areas:


(i) Conversion of rice transplanting to direct sowing has reached more than 90% of rice growing area in South Viet Nam. In the Mekong River Delta, area planted to Winter rice has been reduced, while the Winter-Spring and Summer-Autumn rice areas have increased. This trend continues to expand into Central and Northern part of the country, as it is able to save water, consume less labor, and herbicides are available across the country with an affordable price. Farmers have also shifted rice fields to orchards and upland crops. Thus, this trend should be encouraged wherever surplus rice production exists, such as the Mekong River Delta - to improve farmers' prosperity. 


(ii) In the Red River Delta, area planted to Winter-Spring rice has been gradually replaced by Spring rice.


(iii) For the whole country, Winter-Spring area increased from 1.8 million ha in 1985 to 3.1 million ha in 2009. Over the same period, Summer-Autumn rice was up to 2.4 million ha from 994,300 ha, and the Winter rice (lúa Mùa) area was reduced from 2.9 to 2 million ha (Table 1). 

(iv) Increased use of early-maturing varieties (90-100 days) has helped crops to avoid flooding or drought occurrences and has facilitated agricultural intensification.


(v) Good quality rice is more focused to increase product value, increasing competitiveness in the domestic and world market. 


(vi) North Viet Nam has concentrated in disseminating hybrid rice production since 1991, mostly using seeds imported from China, as this rice type has higher yield than traditional ones by 15-20%. 

In brief, the evolution of rice cultivation in the country from prehistory to present can be summarized as follows:

1) About 10,000-8,000 years ago: primitive agriculture was initiated. The early resitents gathered tubers (taro), food grain legumes and wild rice for additional food, besides hunting. They started domesticating some crops including rice. 

2) About 6,000-5,000 years ago: Rice tribes appeared across the country and Southeast Asia. They grew glutinous rice on highlands, hills and mountains (Bui Thiet, 2.000; Nguyen Phan Quang and Vo Xuan Dan, 2.000). Marine advance and retreat phenomena indicate the predominant upland rice farming in ancient days (Neolithic Age). 

3) 4,000-3,500 years ago: The Lac Viets began settlement along major rivers, mainly the Red River, Ma River, Ca River and coastal areas. Wetland rice cultivation was initiated. Upland rice continued predominantly.

4) 3,000-2,700 years ago: The Lac Viets could sow seeds and transplant rice (more glutinous than non-glutinous) in accordance with tidal waves (Thuy Kinh Chu and Linh Nam Chich Quai).  The Hung dynasty began and Van Lang country was newly formed.

5) 3,000-2,500 years ago: The Lac Viets began to use bronze hoes and ploughs (Vien Khao Co hoc, 1,999). Dong Son culture started.

6) 2,500-2,100 years ago: The Lac Viets began to harness animal draught for land preparation (Vien Khao Co hoc, 1,999). Wetland rice civilization was thriving.

7) 2,200-2,000 years ago: The Lac Viets built dikes and dams along the Red River to help prevent flooding (Pham Van Son, 1,960 and Bui Thiet, 2,000).

8) 2,100-2,000 years ago: Iron hoes, ploughs and other small farm instruments were adopted into Vietnamese agriculture (Pham Van Son, 1960 and Bui Huy Dap, 1980).

9) About 2,000 years ago: The Viets increased rice production by growing two rice crops per year: the Chiem rice and late season rice (Di Vat Chi). They planted glutinous and non-glutinous rice, but the glutinous was most preferred.

10) 930-1127: The Viets used harrows and axles to facilitate puddling, transplanting and weeding (Chang, 1985).

11) About 1600: The Viets began to favor non-glutinous rice over glutinous rice due to the fact that the former expands more 

volume during cooking (Book of Quang Dong New Language in Bui Huy Dap, 1999).

12) 1886: Agricultural research began in Viet Nam.

13) 1909: Varietal selection of rice began.
14) 1913: The first Rice Research Centre was established in Can Tho Province (Tran Van Huu, 1,927).

15) 1917: The first rice crossing between Tau Huong (high quality rice of Viet Nam) x Caroline variety (US variety introduced from Indonesia) was made (Carle, 1927).

16) 1968: The Green Revolution and modern civilization began in Viet Nam (Tran Van Dat, 2001).

17) 1988: Market Reform or Renovation (“Doi Moi”): new policies allowed the Green Revolution and national economy to proceed at full strength.

18) 1999-2009: Viet Nam became the second largest rice exporter in the world after Thailand.

5.   CONCLUSION

Rice is not only a crop but a symbol of the Vietnamese people; it has enhanced livelihoods and helped build the country, culture and national economy over thousands of years. Meanwhile, wild rice evolved into modern plants, yielding 8-10 t/ha, while Vietnamese civilization continued non-stop advancement even slowed. Wild rice could be domesticated in Nord Viet Nam at least 6,000-4,000 BC in Hoa Binh culture and Southeast Asia. Thereafter, its production and productivity have increased over time with creativity, human experience and the country establishment. Rice tribes appeared across the country at around 4,000-3,000 BC in Bac Son-Dong Nai cultures, bringing stability to the society and creating the basic elements for the advancement of civilization and people later. In ancient times, the Lac Viet had some experience and understanding of rice farming systems, mainly paddy rice cultivation. This period has created an old Vietnamese civilization, also known as “wetland rice civilization” or “Bronze Drum civilization”, opening a new era for the people as well as the growth of the nation.


  
Followed by a period of Northern domination and independence, rice development was stagnant, due to lacks of technologies and sciences; while the civilization was strongly influenced by Confucianism. Over this period, rice production expanded by only new land development, and extended territory towards the South. After that, the country has slipped into the French colonial past and by access to Western European civilization; hence rice industry was thriving, imbued with modern knowledge and science, bringing people life to modern civilization in preparation for the Green Revolution later. In Vietnam, the Green Revolution continued to mid-2000s, due to war and Government policy. The Doi Moi era has strengthened the national food security and enhanced rice export; but farmer’s life is not much prosperous because of inadequate support policy.

Obviously the history of rice cultivation in Viet Nam has gone through five key periods:

(1) Hunter-gatherers, wild rice domestication and upland rice cultivation in Hoa Binh-Bac Son-Da But cultures at least 8.000-6.000 years ago,

(2) Development of wetland rice cultivation in the Hung Vuong era, through Phung Nguyen, Dong Dau, Go Mun and Dong Son cultures between 4000-2180 years ago,

(3) Traditional rice cultivation in the Northern occupation and National Independent during the period of 2179-1884,

(4) Development of improved rice cultivation in the French colonial period (1885-1954), and

(5) Development of modern rice production from 1955 to the Green Revolution and Market Reform.

(This Summary was excerpted from the book “History of Rice Cultivation in Viet Nam)
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