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 Summary Information  

Name/Title of the Agricultural Heritage System:  

Xiajin Yellow River Old Course Ancient Mulberry Grove System 

Requesting Agency/Organization:   

The Peopleôs Government of Xiajin County, Shandong Province, P.R.China 

Country/location/Site:  The heritage system is located in the Suliuzhuang Town, 

Xiajin County, Shandong. The system lies within longitude 115°45'18ò~ 116Á16'05ò 

E and latitude 36°5 2'38ò~37Á10'07ò N.  

 

Accessibility of the site to capital city or major cities:  The heritage system is 67 

km away from the Dezhou High-Speed Train Station, and 100 km from the Jinan 

Yaoqiang International Airport. They are connected by an airport express, and the 

Qingdao-Yinchuan Expressway. The Dezhou-Shangqiu Expressway, still under 

construction, will be connected with the Qingdao-Yinchuan Expressway. They will 

form a cross connecting Beijing, Tianjin, Henan, Hebei and Shandong. The crossroad 

is 10 km away from the heritage system.   

 



 

 

Approximate Surface Area:  480.67 hm
2
 

Agro-Ecological Zone/s:  Agri-forestry area on sandy land 

Topographic features:  The ancient course of the Yellow River is through tableland. 

The micro-topography is diversified, including channel filled deposits, batture, sand 

dunes, crevasse fans, and sandy troughs.  

Climate Type:  Temperate semi-humid monsoon climate 

Approximate Population:  51,000 

Main Source of Livelihoods:  The cultivation and tourism surrounding mulberries 

and other fruit and their by-products contribute to 67% of the household income.  

Ethnicity/Indigenous population:  Han people constitute over 99% of the total 

population. 

Summary Information of the Agricultural Heritage System 

The Xiajin Yellow River Old Course Ancient Mulberry Grove System is located 

on the sandy land, which is the ancient course left by the Yellow River when its course 

changed in the Dongzhou Dynasty. The mulberry trees were planted to control the 

sandstorms, and to provide agricultural products. Their history started in 11 A.D. The 

heritage system covers an area of more than 400 hectare. Over 20,000 mulberry trees, 

which are over 100 years old, are living in the heritage site. In addition, there are over 

10,000 old persimmon, apricot, hawthorn and pear trees. Silk was once the dominant 

fabric. But cotton gradually became more important, and replaced silk as the 

dominant fabric in the area/era. The heritage site, being the witness of these 

developments, has shown its resilience in the face of socio-economic and 

environmental change.  

The heritage system is a model of the coordinated development of desertification 

control, and society and economy. The soil of the ancient course of the Yellow River 

is barren. The micro-climate is hostile. The local people plant the resilient mulberry 

trees with other fruit trees and timber trees, which slow the wind erosion process, 

stabilize the sand, conserve the water and improve the soil conditions over time. In 

other words, locals have improved the micro-climate and conditions of the site, 



 

 

making it possible for planting other crops among the trees. In the woods, crops that 

can grow on sandy land are planted, such as sweet potato and peanuts. On the grass, 

livestock are raised. Therefore, the heritage system combines agriculture, forestry and 

animal husbandry. It not only safeguards ecological security, but also provides the 

majority of livelihood necessities, including food, clothing, medicine and other daily 

needs. 

The heritage system has witnessed the development of Chinaôs sericulture 

industry, and enjoys rich cultural connotations. It embodies the historic memories and 

spirits relating to the ancient course of the Yellow River and the mulberry trees. It 

shows the experience of planting mulberry trees, combining agriculture and forestry, 

and the rejuvenation of old trees. It also reflects the philosophy of harmonious 

development of humans and nature, and offers many lessons for modern agriculture 

and social development.  

Since the 1970s and 1980s, the decline of the sericulture industry, urbanization 

and industrialization, and the pursuit of short-term economic benefits have struck this 

heritage system. Many old mulberry trees were cleared to plant swift-growing trees 

and crops, and to build factories. The stability and diversity of the heritage system 

were damaged. However, the protection and development of the heritage system has 

become a common cause of the local people. China attaches great importance to 

ecological protection, leisure agriculture, and the development of the ñSilk Road 

Economic Beltò. Another reason is that in 2014 the heritage system was selected as a 

China National Important Agri-Cultural Heritage System (China-NIAHS). 
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1. Characteristics of the Proposed GIAHS 

The Yellow River is the second longest river in China. Itôs famous for being 

extremely prone to silting, flooding, and course changes. The heritage system is located 

on the sandy land at the ancient course left by the Yellow River when its course changed 

in the Dongzhou Dynasty. The mulberry trees were planted to control the sandstorms, 

and to provide agricultural products. The heritage system presents a sustainable 

agriculture model. It is a model of the coordinated development of desertification 

control and economy.  

The history of the heritage system can be traced back to 11A.D. In the East Han 

Dynasty, it became an important silk production base as the Silk Road was developed. 

Silk was once the dominant fabric in China, but cotton gradually became more 

important, and replaced silk as the dominant fabric.. The heritage site, being witness to 

these developments, has shown its resilience and sustainability in the face of 

socio-economic changes.  

At the peak of its history, the heritage system covered an area of over 5,000 

hectares. Now, it only covers about 400 hectares. Over 20,000 mulberry trees, which 

are over 100 years old, are living in the heritage site today. In addition, there are over 

10,000 old persimmon, apricot, hawthorn and pear trees. It is known as the ñMuseum of 

Deciduous Fruit in the Northò, and is a germplasm bank with global significance. The 

heritage system is made up of mixed woods. There are 55 families, 117 genera and 210 

species of plants in the heritage system; and 49 families, 84 genera and 107 species of 

wild animals.  

In the heritage system, there are diversified species from different times. The 

heritage system is mainly made up old mulberry trees, persimmon, apricot, and pear 

trees. Other arbors include Toona sinensis, Ailanthus altissima, poplar, willow and 

locust. In the woods, crops that can grow on sandy land are planted, such as sweet 

potato, peanuts and cotton. On the grass, livestock are raised (Fig.1). Therefore, the 
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heritage system combines agriculture, forestry and husbandry, and is of both economic 

and ecological value.  

 

Fig.1 The Seasonal Structure of Agriculture  in the Heritage System 

1.1 Food and Livelihood Security  

1.1.1 Diversified Products 

Mulberry trees have long life spans. When they come of age, they are fully 

productive every year. Even the ones over 1,000 years old are productive. One old 

mulberry tree produces 400 kg of mulberries per year, and 225 kg of fresh leaves per 

year. The mulberries can be eaten directly, or be made into dried mulberries, mulberry 

cakes and mulberry porridge. The leaves, on the other hand, can be used to feed 

silkworms and other livestock. Leaves can also be made into dishes, porridge and 

pancakes. The mulberry wood is shiny, without unpleasant odours and patterns like 

dear spots. It can be made into chairs and tables etc. The branches can be made into 

small tools, such as the ones used to scratch oneôs back. The roots, branches and bark of 

the mulberry trees, and the phellinus igniarius are rich in anti-oxidants, and can be 

made into medicines (Fig.2).  

Through intercropping and agro-forestry, the farmers have used the system to 

improve the site conditions of the ancient course of the Yellow River, and produce 

agricultural products. By planting peach, apricot, pear, apple, hawthorn and other fruit 

trees among the mulberry trees, the farmers have grown mixed forests, which provide 
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various fruits. As to agro-forestry, wheat, green bean, peanut, sweet potato, oilseed rape, 

green pepper and other crops are planted among the arbours. Chickens, geese, sheep 

and other livestock are raised in the woods. In this way, the various products of the 

system have met the subsistence demands of the people (Fig.2).  

 

Fig.2 Diversified Products from the Heritage Site 

1.1.2 Livelihood Security 

The ancient course of the Yellow River is mainly covered by Aeolian sandy soil 

that is barren Blowing sand happens frequently. The system is dominated by mulberry 

trees, which are tolerant and resilient to arid conditions. Many other plants are grown in 

the system, as well as livestock. This means that the system has both environmental and 

economic values. It prevents and controls sand blowing, thus improves the 

micro-environment. The mulberry leaves are used to feed the silkworm, the cocoons of 

which are made into various silk products. The system produces mulberries and other 

fruits. The mulberry bark and the Phellinus igniarius are made into medicine. These 

and the other agricultural products from the system meet the local peopleôs needs of 

clothing, food, housing and medicine.  
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Mulberry trees have stable yields. Besides they are named ñthe first spring fruitsò 

because they ripen around Xiaoman (simplified: ̕literally: grain full; usually 

begins around May 21 and ends around June 5). At that time of the year, the wheat has 

not ripened yet. Food is in short supply, making it the most difficult time for farmers. 

Luckily, the local people harness mulberries to make up the shortage. They also dry the 

mulberries, which then can be stored for a longer time. According to historical records, 

mulberries had saved many people at the lower reach of the Yellow River from starving 

in time of famine.  

Nowadays, the system remains important, economically, for local people. 

Sixty-seven per cent of household income comes from the planting, picking and 

tourism related to the fruits, mostly mulberries, and their by-products from the system.  

1.1.3 Nutritiona l and Medicinal Values 

Phellinus igniarius, which can be found in only certain environments, can be 

found on many old mulberry trees. As early as the Han Dynasty, which was over 2,000 

years ago, the Chinese began to use Phellinus igniarius. It was recorded in Shennongôs 

Herbal Classic, Chinaôs oldest record of plants.  The Compendium of Materia Medica 

has also recorded the use of Phellinus igniarius. It is said to be beneficial for the 

internal organs, able to remove gas, even toxic gas, in the digestive system. Modern 

studies show that Phellinus igniarius can help patients with cancer undergoing 

radiotherapy and chemotherapy, because it can improve the immune system, and ease 

the side-effects of anti-carcinogens.  

Mulberries are very nutritious. Tests show that they contain 18 amino acids, 

mainly threonine, alanine, valine, isoleucine, leucine, lysine, methionine etc. The 

analyses of nutrition show that mulberries produced in Xiajin are rich in vitamins and 

minerals (Tab.1). In addition, they contain remarkably rich antioxidants. Clinical trials 

show that the extracts from mulberries can prolong human life.  
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Tab.1 Main Components, Trace Elements and Vitamins in Mulberries 

Vitaminŝmg/100g̃  Mineralŝmg/100g̃  Main Componentŝ %̃ 

Vitamin B1 0.169 Iron 3.6 Water 76 

Vitamin B2 0.285 Copper 0.0505 Sugar 21 

Vitamin C 39 Zinc 0.2108 Dietary Fibre 4.1 

Carotene 0.03 Potassium 32 Protein 1.7 

Vitamin D 10.2   Fat 0.4 

1.2 Biodiversity and Ecosystem Function 

1.2.1 Biodiversity 

̂1̃Rich Genetic Resources 

The heritage site is known as the ľHome of FruitĿ because it boasts a long 

history of planting various fruits, including mulberries, pears, apricots, peaches and 

jujubes.  

 ̧ Mulberries  

The conditions of the ancient course of the Yellow River are unfavourable for crop 

cultivation. The soil is mostly Aeolian sandy soil, including acres and acres of sandy 

hills. Mulberries are adaptive, and resilient to arid and barren soil because of their root 

systems. Over time, the local people have cultivated many mulberry species. In recent 

years, some new species have been introduced from outside. Therefore, there is a rich 

collection of mulberry species in Xiajin (Tab. 2).  

More than 20,000 old mulberry trees over 100 years old are living at the heritage 

site. Dazitian mulberry is a species unique to Xiajin. Its fruit is shaped like a tapering 

cylindroid. It is slightly crooked. When ripe, the fruit is purple outside, white inside 

with a sweet flavour and it smells good.  

Tab.2 Rich Genetic Resources 

Source Species 

Endemic Species Dazitian, Baizimu, Baishen, Hongzimu, Jiangmishen, 

Zishenzi, Changbingbai, Xiaocaomei 

Introduced Species Dashi, Hongguo NO.1, Hongguo NO.2 

http://dict.youdao.com/w/introduced/
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 ̧ Other Fruits  

The heritage site is located in the temperate deciduous fruit belt. Biodiversity has 

never left local peopleôs minds when planting mulberry trees at the ancient course of the 

Yellow River. Considering the water and soil conditions, they have chosen to plant 

jujube, apricot, peach, hawthorn and plum trees among the mulberries (Tab.3). This 

practice allows for diversified fruit species and food.  

There are over 10,000 old persimmon trees, old apricot trees, old hawthorn trees 

and old pear trees that are over 100 years old in the heritage site.  

Tab.3 Diversified Fruit Species 

Species Area 

(hectare) 

Number of 

trees 

Source Main Cultivar  

Pear  (Pyrus) 70 2,000 

Endemic 
Nashi pear (Pyrus pyrifolia), Mianli pear, 

Suanli pear, Suli pear 

Introduced 

 

Shuijing pear, Fengshui pear, Xingshui pear, 

Hongxiangsu pear 

Apricot  

(Armeniaca) 

 

0.67 20 

Endemic 
Maihuang apricot, Maihuangapricot, 

Zhibaixing apricot, Yaohedaxing apricot 

Introduced 

 

Hongtaiyang apricot, Hongfeng apricot, 

Xinshiji apricot, Zhenzhuyouxing apricot 

Jujube 

(Ziziphus) 
10 300 

Endemic 
Dabailing jujube, Luodisu jujube, Yuanling 

jujube, Tailihong jujube 

Introduced Zhanhuadongzao jujube, Xuezao jujube 

 

̂2̃Agricultural Biodiversity  

The old mulberry trees and other fruit trees have created abundant niches at the 

heritage site, allowing other crops to grow in the system. Thus, the system is blessed 

with biodiversity.  

Investigations show that (Tab.4) there are five species of grain crops in the system, 

38 species of economic crops, 15 species of domestic animals and 10 aquatic species. 

Among them, Serinus canaria is an endemic species of Xiajin.  

 

 

http://dict.youdao.com/w/introduced/
http://dict.youdao.com/w/introduced/
http://dict.youdao.com/w/introduced/
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Tab.4 Agricultural Bi odiversity 

Category Species 

Grain crops Wheat, corn, sweet potato, rice, sorghum 

Economic  

crops 

cotton, peanut, soybean, green bean, sesame, garlic, lotus, rape, potato, yam, 

radix salvia miltiorrhizae, leek, cabbage, carrot, green onion, wild cabbage, 

turnip, pepper, eggplant, tomato, cucumber, watermelon, melon, white 

gourd, pumpkin, bottle, gourd, courgette, fennel, parsley, celery, lettuce, 

endive, cowpea, kidney bean, haricot bean, spinach 

Domestic 

animals 

Pig, cow, sheep, donkey, mule, chicken, duck, goose, pigeon, quail, wild 

geese, parrot bee, fox 

Aquatic species 
Carp, crucian carp, silver carp, bighead carp, grass carp, crayfish, 

crawfish, shrimp, loach, goldfish, koi carp 

̂3̃Diversified Related Species 

Besides agricultural biodiversity, there are many other related plant and animal 

species. This can be attributed to the complicated topography and diversified systems, 

such as sandy land, farmland, forest, lakes etc. The two elements lead to abundant 

niches. At the heritage site, organisms and the environment are in harmony, resulted in 

diversified botanic and animal resources.  

Preliminary statistics show that there are 56 families, 148 genera and 214 species 

of vascular plants at the heritage site. Among them are 1 family, 1 genus and 2 species 

of ferns; 2 families, 6 genera and 7 species of gymnosperms; 53 families, 141 genera 

and 205 species of angiosperms. In addition, there are 11 families, 28 genera and 50 

species of arbours that are cultivars. The Salicaceae and Ulmaceae are windbreak 

species, while the rest are all fruit species. The herbaceous plants mostly fall into the 

Leguminosae, Compositae and Gramineae families. The milkvetch, Astragalus 

scaberrimus, Caragana korshinski, sweet clover, Zoysia grass play an important role in 

soil and water conservation, important as desertification controls. Please refer to Annex 

3 for details.  

There are 23 orders, 49 families, 84 genera and 107 species of wild animals at the 

heritage site, including 12 species of mammals, 83 species of birds, 7 species of reptiles 

and 5 species of amphibians. Please refer to Annex 3 for more details.   
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In addition, on many of the old trees wild agaric and Phellinus igniarius can be 

found, which only exist in certain environments. This shows that the system is stable 

and balanced.  

1.2.2 Ecosystem Functions 

The environment of the ancient course of the Yellow River is not favourable for 

agricultural production. Poor water conditions, loose and barren soil, hostile 

micro-climate, undulating ground, together with low vegetation coverage make the area 

a victim of soil and water erosion, which causes further environmental degradation. 

Mulberry trees are extremely vigorous. They have robust roots that can go as deep as 

four meters. They can survive arid and semi-arid desert conditions, as well as low and 

high temperatures.  Thanks to these features, they play an important role in, sand 

stabilization and soil conservation, as well as acting as windbreaks  

The local people plant the resilient mulberry trees with other fruit trees and timber 

trees, which slows the Aeolian processes, stabilizes the sand, conserves the water and 

improves the soil conditions. In other words, they improve the micro-climate and 

conditions of the site, making it possible for planting other crops among the trees. Thus, 

the system contributes to human survival and sustainable efforts in controlling 

desertification. This is because it satisfies local peopleôs demands for clothing, food and 

daily necessities, and sustains biodiversity in the ancient course of the Yellow River.  

̂1̃Preventing the Aeolian Process 

The ancient course of the Yellow River is typical seasonal sandy land. The Aeolian 

process is the worst in spring (February to May) when the vegetation cover is low. The 

situation in winter (October to January) is not much better. This is because in winter and 

spring, the precipitation is low while the evaporation is high (Fig. 3). Another cause is 

the fast wind speed (6.4m/s, faster than 4m/s, the speed when the wind can carry the 

sand). Dry weather, together with the monsoon, makes spring and winter the seasons 

when water and soil erosion caused by the Aeolian process is the worst.   
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Fig.3 Annual Precipitation and Evaporation 

Mulberry trees have big crowns that can help slow the Aeolian process. In the 

ancient course of the Yellow River, windbreaks are planted around the farmland. The 

dominant species of the windbreaks is mulberry. Other species include fruits, poplar 

and willow. Table 5 shows that the windbreaks are effective. Upwind, at a distance of 

about 3-5 times the windbreak height, the wind speed is slowed by 16.3%. Downwind, 

at a distance of about 5-20 times the windbreak height, the wind is slowed by 33.3%.  

Table 5 The Effects of the Windbreaks on Wind Speed 

Shelterbelt 

Structure 

Ventilation 

Factor̂ %̃ 

Wind speed 

without a 

windbreak 

̂m/s̃  

Upwind̂ m/s̃  Middle 

̂m/s̃  

Downwind 

5H 3H 5H 10H 20H 

Sparse 56.5 9.2 7.7 7.7 5.2 4.5 6.5 7.4 

Comparing to the wind 

speed without a 

windbreak̂ %̃ 

100 83.7 83.7 56.5 48.9 70.7 80.4 

 

̂2̃Stabilizing Sand and Conserving Water 

 Xiajin County is located in the temperate semi-humid monsoon climate zone. It 

rains a little in winter and spring (January to June). It rains more in summer, but in a 

relatively short time span (Tab.6). Considering that the area is covered by sandy soil, 

these features of the precipitation are not conducive for rainwater conservation. Instead, 
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Fig.4 Roots of the Old Mulberry 

Trees 

 

water and soil erosion is made worse.  

Tab.6 Precipitations in Xiajin by Season, 1961-2010 

Season 
Average Precipitation

̂mm̃ 

Maximum 

Precipitation̂mm̃ 

Minimum 

Precipitation̂mm̃ 

Spring 78.5 215.1 23.6 

Summer 341.3 707.6 87.5 

Autumn 97.9 270.8 7.9 

Winter 13.7 52.9 0.5 

The mulberry trees in the ancient course of 

the Yellow River are effective in water and soil 

conservation because their roots can slow runoff 

and store rainwater. They are deep root arbours, 

whose taproots go only 1 to 2 meters deep. 

However their lateral roots can be longer than 9 

meters. Seventy-three percent of the horizontal 

and vertical roots are within 40cm below the land 

surface (Fig.4). But they cover an area of about 

4-8 times the crown area making them effective in 

holding runoff and storing rainwater. The robust 

roots store water, ensuring adequate water supply 

for the mulberry trees growing in an arid area with only 250mm to 300mm precipitation 

per year. Whatôs more, with luxuriant foliage, mulberry trees ease the flushing of 

rainwater, decrease surface runoff, facilitating rainwater infiltration.  

Investigations show that, in one year, one hectare of mulberry trees can store 

300m
3
 more water than land with no trees on it, and reduce soil erosion by 45t. 

According to this criterion, the old mulberry trees at the ancient course of the Yellow 

River, compared to land without trees, can store 1.2×10
5
m

3 
more water per year, and 

reduce soil erosion by 1.8×10
4
t.  

̂3̃Improving the Soil  

The heritage system is located in the sand dune belt, where Aeolian sandy soil is 
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typical. From the sand profile, one can see that the surface layer is sandy soil, with 

relatively large porosity.  The mix of water, air and heat is not favourable for plants. The 

soil is not effective in conserving water and fertilizer. The nutrient indexes of the soil 

are lower than the Countyôs average (Tab.7).  

Mulberry trees are effective in easing wind, conserving soil, and are resilient in 

arid climates. This can be attributed to their roots, which also change the physical and 

chemical properties, and the structure of the soil. As a result, soil fertility and water 

retention are improved. Thanks to the heritage system and traditional farming practices, 

the soil conditions are enhanced (Tab.7). 

Tab.7 Comparison of Soil Nutrients 

 

Organic 

matter 

̂g/kg̃ 

Total 

nitrogen 

̂g/kg̃ 

Available P

̂mg/kg̃ 

Available K

̂mg/kg̃ 

Hydrolyzable N

̂mg/kg̃ 

Background of the Yellow 

River old course  
4.0 0.32 2 78.8 49 

Average of the system 10.17 0.79 19.73 140.42 - 

Average of the County 10.6 0.80 17.6 143 82 

̂4̃Atmosphere Conditioning 

Mulberry trees are broad-leaved arbours with active photosynthesis and vitality. 

They have high biomass and carbon reserves, and are a good choice for carbon sinks. 

Preliminary estimates have identified that one hectare of mulberry trees absorbs 49.29t 

of CO2 per year, or 13.43t of carbon, while the oxygen released per year is 35.85t.  

Mulberry leaves are highly resilient to the sulphur dioxide, metal contaminants 

and dust in the atmosphere. They are effective afforestation trees. One m
3
 of mulberry 

woods absorbs 20ml of sulphur dioxide per day. There has been a test of the treesô 

capacity to absorb lead and cadmium, both of which are atmospheric contaminants. 

Mulberry trees are the most effective species in absorbing lead, and the second best in 

absorbing cadmium. The dust retention capacity of mulberry trees can be as high as 

4.617 to 6.153 g/m
2
.  

An air quality test has been conducted in the old mulberry population, old pear 

population and old locust wood measuring the concentration of SO2ȁNO2 and PM10. 

http://dict.cn/hydrolyzable%20nitrogen
http://dict.cn/hydrolyzable%20nitrogen
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The result shows that the air quality at the heritage site meets the first grade according 

to the GB3095 ï 2012 Ambient Air Quality Standards (Fig.5). In addition, sampling of 

anion concentration for three consecutive days has been conducted in the old mulberry 

population, old pear population and old locust wood. According to the test, anion 

concentration in the old mulberry population is 10,300 anions/ cm
3
, in the old pear 

population 10,700 anions/ cm
3
, and in the old locust population 13,000 anions/ cm

3
. 

These are much higher than the World Health Organizationôs standards which state that 

fresh air is one with not less than 1,000 ï 1,500 anions/ cm
3
.   

Monitoring of the micro-climate inside and outside the heritage system shows that 

in spring and winter, the system slows wind speed by 30%. In June, the temperature in 

the woods is 3.2Ņ lower than the control group. Ground temperature at 0-20cm above 

the surface is 1.7Ņ lower.  

 

Fig.5 Air Quality  

1.3 Knowledge Systems and Adapted Technologies 

Sericulture originated in China. With a history of several thousand years, and it 

has long been an important component of Chinaôs agri-culture. Historic records and 

relics show that our ancestors began to plant mulberries in the Neolithic Age, which 

was over five thousand years ago. The old mulberry trees in the ancient course of the 

Yellow River are witnesses of the history of sericulture at the Yellow River Basin. They 

embody the experience, traditional technologies and the philosophy of harmonious 
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development between mankind and nature. Modern culture can learn a lot from the 

system.  

1.3.1 Knowledge System 

̂1̃Sapling Cultivation and Grafting 

There was a popular saying in Xiajin that goes like this: peach three, apricot four, 

pear five, and mulberry one. It means that peach trees began to bear fruit at the age of 

three, apricot trees four, pear trees five, while mulberry trees began to bear fruit in the 

first year that they were planted. It shows that the farmers at that time planted grafts, 

instead of saplings.  

The grafting of the mulberry trees is described in many ancient books, such as the 

Revised Book of Agriculture (pinyin: wu ben xin shu̕  simplified: ȇⱵ ӥȈ), 

Essentials of Sericulture (pinyin: nong sang ji yao; simplified: ȇ῾ Ȉ) and A 

Comprehensive Book of Agricultural Matters (pinyin: nong zheng quan shu; simplified: 

ȇ῾ ῃӥȈ). The last book records that when grafting, the tissues of the stocks 

should be joined with the same tissues of the sicons, including the phloem and the 

xylogen. Most importantly, the vascular cambium tissues of the stock and scion plants 

must be placed in contact with each other. 

The grafting usually happens during March and April, before the shoots come out. 

The branches that are one year old are selected as the scions, while strong roots are 

selected as the stock. The scions are grafted onto the stocks at the cut. The bark of the 

mulberry trees are used to bind the rootstock and scions. Cotton is used to protect the 

cut. Afterward, they are planted into the soil. No watering is needed. All that needs to 

be done is waiting for the graft to sprout. This method is still used by the farmers.  

̂2̃Pruning 

The mulberry trees grow so well that the canopy is too high for the mulberry trees 

themselves and the plants under the mulberry trees. To improve the ventilation and 

translucency, it is necessary to control the canopy density. Every year, the farmers will 

trim the mulberry trees. Those extremely vital branches, branches that droop too much, 
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and old branches that are weak and long will be cut at the forks that are in good 

condition. The old, sick and weak branches and those with pests will be removed. The 

long branches of the full bearing trees and aging trees will also be shortened to let them 

grow into renewal branches or fruit branches. The overlapping branches, sick branches 

and dry branches will be removed to lower the density, which will improve the 

translucency under the canopy. This will help the mulberry trees grow well in the next 

year. The pruning takes place in the dormant period.  

In addition, the farmers often bin d the 

branches with ropes (Fig.6). By doing so, the 

animals and plants under the mulberry trees can get 

adequate sunshine without affecting the yields of the 

mulberry trees. This is a traditional method to 

control canopy density.  

̂3̃Rejuvenation of the Old Trees 

Old trees are ones over 100 years old. They are 

valuable natural resources and germplasm resources. The rejuvenation methods used 

by the farmers on the old trees include layering, breaking the roots while applying 

fertilizer, tree surgery and pruning.  

Layering is the rejuvenation technology with the longest history in Xiajin. It 

means a stem is covered with soil for rooting. It could prolong the life of the old trees. 

Another rejuvenation method combines rejuvenation with fertilizer application. When 

using this method, the surface root is broken to stimulate the growth of new roots. 

Fertilizer will be put into the holes produced while breaking the old roots to help the 

new root grow. Every year, the farmers break the roots in different places according to 

the distribution of the roots. This will help even out the roots.  

̂4̃Proper Close Planting 

Planting density is an important factor that affects the biological and economic benefits of 

the windshields. Judging from the spacing of the old mulberry trees, the farmers that planted 

them stuck to a planting density (usually 8 m × 10m) and with direct planting (Fig.7). 

Fig. 6 Controlling the Canopy Density 
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In an interview, an older farmer in 

the Dongyanmiao Village shared his 

experience with the researcher. In one 

year, he planted 3 lines of mulberry trees 

on land covering 1.3 mu. In one line, there 

were 24 mulberry trees. The annual 

income from selling the mulberries was 

RMB 3,000. In the following year, he removed 

ten trees because the density was too high. Instead of dropping, the annual income rose to 

RMB 3,600. His experience shows the importance of proper close planting.  

1.3.2 Adapted Technologies 

̂1̃Mixing Fruit Species, Mixing Fruit with Crops  

In the heritage system, crops are planted among diversified fruit species. This 

agricultural mode is the result of a long history of adjusting to local natural and social 

conditions.   

In the heritage system, mulberry, hawthorn, persimmon, apricot, and pear trees are 

planted together. These are fruit trees. There are also timber trees like Toona sinensis, 

Ailanthus altissima, poplar, willow and locust. This arrangement shows the awareness 

of ecological protection of the people in ancient times, and is of economic value (Fig. 8). 

It not only makes full use of the space, but also the synergistic effects of the biodiversity 

in controlling and preventing pests 

and diseases. In addition, different 

fruit species bear fruit at different 

times, which means throughout the 

year, the heritage system provides 

different products. As a result, the 

economic benefits are increased.  

The mixed forest had stabilized the mobile sand Fig.8 Mixed Woods 

Fig.7 Proper Close Planting 
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dunes in the ancient course of the Yellow River, improving the site conditions and the 

micro-climate. Therefore, crops could be planted, making full use of the sunshine and 

space. Because the canopy density is relatively high, and the roots are quite developed, 

the tree species that can be planted together are  two to three meters apart, with an age 

around three years. These include the mulberry trees, apricot trees and peach trees.  

When selecting the crops to be planted under the trees, those that would not take 

up too many nutrients, water, sunshine and space would be selected. After a long time 

of experimentation, the crops selected are mostly those planted in the summer and 

harvested in the autumn, such as peanuts, sweet potato, cotton, green beans, wheat, 

sorghum and maize, etc (Tab.9). In this way, the economic benefits can be guaranteed. 

In addition, the green manure and the bean crops improve the soil, and also promote the 

growth of the fruit trees. The uprooted or mown crop parts left in the woods to wither 

ease the Aeolian process. As a result, the ecological environment of the sandy land is 

improved.  

  

Fig.9 Inter-planting of Mulberry, Sweet Potato and Peanut 

 

̂2̃Fertilization  

The soil of the ancient course of the Yellow River is mainly sandy soil, lacking 

organic matter, nitrogen, potassium and phosphorus. To solve this problem, the local 

people use green manure and farmyard manure. They have also created two fertilizer 

application methods, including putting fertilizer in the holes, and surrounding the trees 

with adobes (Fig.10).  
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Fig.10 Fertilization in the Holes (left), Fertilization with the Adobes (right) 

 

The adobes have been smoldering for a long time, which turns the organic matter 

into ammonium nitrogen. Some organic phosphorus and mineral potassium have also 

been turned into available phosphorus and available potassium (Tab.8). Therefore the 

adobes can not only fertilize the mulberry trees, but also protect the trees from pests and 

diseases during the blooming and fruit bearing periods.  

Table 8 Nutrients in the Adobes 

Project N% P2O5% K2O% 
Available N

̂mg/kg̃ 

Available P

̂mg/kg̃ 

Available K

̂mg/kg̃ 

AVG 0.28 0.33 0.76 953 58 1485 

MAX  0.58 0.73 1.34 1890 110 2500 

MIN 0.08 0.09 0.26 50 20 203 

Sample 

number 
̂20̃  ̂19̃  ̂10̃  ̂7̃ ̂4̃ ̂4̃ 

̂3̃Picking Mulberries  

The mulberries ripen from early May to early June. If the weather is sunny, they will 

ripen within a short period. Therefore, they must be picked as soon as possible. In early 

May, picking could happen once every other day. But by early June, the picking must 

happen every day. 

The picking methods vary with the species of the mulberry. The black mulberries 

are not easy to shake down. They need to be picked by hand from the trees. The white 

mulberries, however, fall easily. Therefore, they are shaken down onto soft sheets. 






































































































