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China is one of the countries which have been seriously endangered and affected by desertification in 
the world. The soils in the dryland areas are severely suffered from degradation and desertification. Water 
and wind erosions are the main factors for the soil deterioration. The threat of water erosion in dryland 
areas is affected by the amount and intensity of rainfall, the type of irrigation, the erodibility of the soil, 
cropping and management factors, and erosion control practices. In recent decades, sand storms in China 
have also done great harms to the farmland. As affected by all the reasons mentioned above, the 
desertification of farmland finally caused the decline of productivity.

In Northeast China, spring maize is one of the most important grain crops where annual rainfall varies 
from 400 to 1,000mm and the average cumulative evaporation is about 1,800mm, which is about 4 times 
higher than the average total rainfall received during the growing stage of spring maize which causes low 
status of soil moisture in the root-zone usually limits productivity of spring maize. In North China Plain 
around Beijing, since 1980s the cropping system in this region has changed from a single to a double-
cropping system (winter wheat-summer maize) where the annual cumulative evaporation hugely exceeds 
the annual rainfall. Therefore, the needed water for the plants is largely increased causing water scarcity. 
In farming-pastoral ecotone of Inner Mongolia large areas of grassland have been converted into cropland 
due to increased population and food demand. The conversion of grassland to cropland combined with 
insufficient rainfall and wind erosion have resulted in serious soil nutrient depletion and structural 
deterioration. In Northwest China areas where the average precipitation varies from 40 to 200mm, water 
shortage is definitely one of the major constraints to the production of spring wheat which is the major 
cereal crop of the region. Conventional tillage in dryland farming areas of China includes mouldboard 
ploughing to a depth of about 20cm, followed by harrowing, hoeing, rolling and levelling. All the residues 
in the fields are removed for animals or as fuel before ploughing. In some parts of northern China, 
particularly in North China Plain, burning crop residue has increased during the last decades. Long term 
mouldboard ploughing and residue removal/burning have increased the risks of wind and water erosion 
and the formation of hard pan in the deep soil layer. Also it has resulted in poor soil physical and chemical 
properties, high inputs of energy and labour which apparently leads to low farmer incomes. To solve all 
these problems, various kinds of Conservation Agriculture (CA) treatments are used in these dryland 
areas, such as the no/minimum tillage, controlled traffic tillage treatments and permanent raised beds 
(PRB).

This paper will talk about 20 years of conservation agriculture in China. Different kinds of CA machines 
were developed which made CA is possible in China; impacts of conservation agriculture on yields, 
environment are great which makes CA accepted, restraint of CA will be also mentioned.
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Chairman Dr. Ryoichi Matsunaga: Now, let’s move onto the next presentation. The next presentation is by 

Prof. Hongwen Li, a professor and Changjiang Scholar of China Agricultural University. He is also the head of 

conservation tillage research center of the Ministry of Agriculture in China. He holds a Doctorate in Agricultural 

Mechanization from China Agricultural University. He has 20 years’ experience on conservation agriculture, 

published more than 100 papers and own more than 60 patents on conservation agriculture, and won two national 

awards on conservation agriculture. He is a very prominent scientist and I am very happy to invite him to this 

presentation. So please start, Prof. Li.

Prof. Hongwen Li: Thank you Chairman for your introduction. Good morning, ladies and gentlemen. Firstly, I 

would like to suggest for this beautiful girl to sleep, and not count my time. I want also to say thanks to JIRCAS. 

It is my first time to Japan and to this city. Fifteen years ago I had a chance to study for a second Ph.D. degree at 

JIRCAS, but at that time I was only an assistant for my supervisor to do conservation agriculture. I think 

conservation agriculture is more important than a second Ph.D. Now, I will start my presentation.

Firstly, I should say that in China we do conservation agriculture but with the name “conservation tillage” in 

Chinese. Dr. Nagumo gave an excellent presentation about what conservation agriculture is, its principles and 

practices in Africa, so I can save some time by not repeating.

Why conservation tillage in China? As you know, in China and especially in northern China, dry land like this is 

more than 60% of the total farmland in China. Sometimes drought is very serious. For example, in Shanxi 

Province some farmers say that in 10 years they will have nine dry years. So you can imagine how serious 

drought is in China. Also there is serious soil and water loss, as this picture shows. After heavy rain, we often get 

logging like this and runoff and soil erosion.

Years ago some Japanese newspapers said that a dust storm came from China without a visa. It happened also in 

Lanzhou city and similarly happened in Beijing. Before 2008, for about six or seven years, every year in Beijing 

we got several times serious dust storms. As Dr. Nagumo says, in the 1930s the United States got a very serious 

dust storm. After that, America started no-tillage to try to control dust storms. In China, after 10 years of study 

on conservation tillage, we know that using conservation tillage we can reduce soil erosion and dust storms.

Also, residue burning happened everywhere in China after harvest. You can find very serious residue burning in 

many villages.

Declining of groundwater level: as you know, China has the largest population in the world; we need more and 

more food. So in many places, even in northern China, we grow two crops a year. It means that we must use more 

and more water for irrigation, otherwise the yields cannot be high enough for us. So we have to use more and 

more groundwater, which results in a very serious funnel area due to decline of shallow groundwater in northern 

China. I can tell you the story that Beijing groundwater declined about one meter per year. You can imagine what 

will happen after 100 years. So I think that tillage equals environmental destruction. Tillage increases CO2 

emission; tillage burns dollars; tillage burns soil; tillage burned many things. Tillage also makes more soil organic 

matter loss, soil erosion, fuel consumption, money and time.

Now I want to give some introduction about conservation agriculture in China. This is the website for the 

Conservation Tillage Research Centre of the Ministry of Agriculture. We in China started no-tillage research in 

the 1950s. From some papers I know that Japan also started no-tillage in the 1950s. But, China and Japan did not 

extend no-tillage into larger areas. Even now, no-tillage or conservation agriculture is not widespread in Japan. 

In China, until the end of the 1980s no-tillage has been studied in China for nearly 30 years but not extended, only 

happening in Sichuan Province, extended to small areas. The reason is that there is no equipment, no machinery. 

Scientists publish many good papers showing that no-tillage can give good results to soil, to yield, but farmers 
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often ask, how can we do this? The answer is: by hand. Since social development and economic development, 

more farmers do not want to use their hands directly to do farming. So by the end of the 1980s, some scientists 

from China said that no-tillage is good but it is impossible in China, because we cannot supply suitable machinery 

for Chinese farmers. Since our farmland is very small and since our farmers are poor, we cannot buy or use big 

equipment like they do in America.

From 1992 we started such technology research with the term “conservation tillage,” not no-tillage, and we 

started from development of conservation tillage machinery, not just doing experiments in the field. After 10 

years it was successful in Shanxi Province and we extended this technology in Shanxi Province. From 2002 the 

Ministry of Agriculture accepted this technology and started to extend conservation tilling in China.

In the first 10 years, the conservation tilling area increased very slowly. After 2002 it increased faster and faster. 

I am proud to say that the Conservation Tillage Research Center is the only organization in China which is doing 

special research on conservation tilling. The first task is machinery development. Then use machinery to do 

conservation agriculture, and then study what happens to conservation agriculture. In order to do such studies and 

such development, we have several companies to co-operate with us. I can say that in China we have many kinds 

of medium, small and hand conservation agriculture machinery. More than 50%, 60% or 70% of such conservation 

agriculture machinery is from prototypes designed by my team. Machinery can be like this: four-wheeled tractors, 

two-wheeled tractors and by hand. Conservation tillage has been applied in all provinces in northern China. The 

hand planter has been named by some friends last year in the WCCA in Australia as the “Li Seeder,” my name 

and the manufacturer’s name. It is interesting, the manufacturer’s name is also Li, the same as me, so it has been 

named the “Li Seeder.” You can find video and introduction of the Li Seeder from the FAO website.

For two-wheeled tractors, we also developed no-till seeders like this. For four-wheeled tractors like this, there are 

many kinds of no-till seeders from China. As you know, after harvesting we often get more and more stubble on 

the field. The stubble will block machinery; the machinery cannot work well, and the seed is often put on the 

stubble, not in the soil. So we found that in double-crop areas, such machinery cannot be well used. We devote a 

machine such as this one shown here to make a strip rotary hoe just like this. With a strip rotary hoe we do strip 

tillage here, no-tillage here, we plant seeds here and keep no-tillage here, just like semi-no-tillage. And it was 

successful. We also use this idea for rice transplanting. Transplanting can be done like this: strip rotary hoe and 

the furrow is like this, no-tillage here. For two-wheeled tractors, the machinery can also be similar like this. Strip 

chopping: after redeveloped the machinery, some scientists said that you destroy too much soil, so we modified 

it like this, not touching the soil, just cutting the stubble. And you can see much stubble still are here. But I have 

to tell you that we were successful with the machinery, no-till seeders, farmers do not like it. They think that after 

planting it looks so ugly that they do not want to use such a machine. Also from the idea of John Deere machine, 

they often use disks, but we found that medium-sized and small tractors, such an idea is impossible, so we tried 

to drive disk to rotor very quickly, to cut stubble and to cut soil. We also tried conservation agriculture in paddy 

areas for rice. The benefits have been shown by Dr. Nagumo so I shall not repeat it. Increased yield from 5% to 

50% depending on different area, different soil differing rainfall. With long-term experiments in China we found 

that for maize in Heibei Province, the yield can be like this.

I will move on quickly. For wheat, it can also increase. This data comes from Linfen, with 20 years’ experiment. 

It shows that conservation tillage can give higher yield and it can save costs. I think you can imagine why it saves 

costs. The soil can be more fertile because the stubble returns to the soil and the soil is not disturbed. Reduced 

wind erosion: we use wind tunnels to measure what happens between conservation tillage and conventional 

tillage. Results show that conservation tillage can reduce wind erosion so much, by 30% to 75%, can reduce 

water erosion, reduce runoff, reduce fuel consumption and reduce CO2 emissions. We measure what happens to 

greenhouse gas emissions from a conservation tillage field and a conventional tillage field. Results show that 

conservation tillage can reduce CO2 by about 20kg/mu. Perhaps some people know that 15 mu are equal to one 

hectare.
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The chairman introduced what we have done. Most people here are scientists. We often write books, papers with 

characters, with words. I think after years I have found that such papers can only be read by scientists, by 

researchers and by technicians, not by farmers. So in 2005 I edited cartoon books, with each page only having 

less than 100 characters. The whole book can be read by a farmer in 30 minutes. I am happy to say that more than 

420,000 copies of this book have been published in China. Premiere Wen Jiabao is also interested in conservation 

tillage. He gave several speeches to say that China should do conservation tillage. He also tried to drive tractors 

to use no-tillage like this.

Thank you for your attention. Thank you for not making me go away.

Chairman: Thank you very much, Prof. Li. It is a very impressive presentation. I am deeply impressed to see 

your success story for conservation agriculture in China.
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