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Highly Efficient Utilization of Straw Resources for
Building New Socialist Countryside in An All-Around Way
(As A Preface)

Straw will be beneficial if used and deleterious if discarded. Nowadays, the exploita-
tion and utilization of straw resources involves efficient material transformation and energy
circulation in the agricultural production system which has become an important way for real-
izing circulatory economy, and it also relates to the sustainable development problems of soil
fertility, soil and water conservation, environment security and highly-effective utilization of
renewable resources in the agro-ecosystem, and also involves warmth habitation and clean
environment in the peasants’ living system, it has turned an inevitable demand for the sus-
tainable development of agriculture and rural society and economy.

China is a large straw production country in the world. Rational utilization of straw re-
sources is the essence of traditional agriculture of our country. Under the conditions of modern
agricultural production, it has great practical significance to develop the straw resource efficiently
and intensively for peasant environmental sanitation, no pollution of agricultural production, sus-
tainable utilization of resource and cycle of ecosystem, and it gradually becomes an inevitable re-
quirement for the sustainable development of agriculture and rural economy, therefore it is called
the cleaning project to improve the living conditions of rural area, the energy project to build a
resource saving society, the environmental project to reduce pollution, the grain project to save
grain via optimizing animal husbandry structure, the soil project to raise the comprehensive pro-
ductivity of agriculture via fertilizing the fields, the ecological project to achieve sustainable de-

velopment of agriculture, the rich project to increase farmers income.

1 Highly efficient utilization of straw resources is a cleaning project to

improve the rural sanitary conditions

Highly efficient utilization of straw resources is the cleaning project which can transform
the traditional prod uction and life style and improve the rural sanitary conditions, it also

will be helpful to the harmless disposal of agricultural wastes, and can change the poor rural
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environmental, and improve peasants’ life quality.

Transportation in bulk and random stacking around peasants’ houses are the long-last
traditional straw collection storage modes which have continued for few Millenniums in our
country, and they not only cause the massive waste of straw resources but also supplies the
breeding places for mice, mosquito and flies and has the hidden hazard of fire.

Highly efficient utilization of straw resources is the most economical, effective and con-
venient way to improve rural public health by eradicating of the disease source of infection
and interrupting disease transmission routes and solving the environmental problems within
the household, courtyards and street blocks. It can not only facilitate transforming peasants’
traditional lifestyle and improve their life quality, but also alleviate rural women’s labor in-

tensity and help peasants to lead a clean, sanitary and healthy life.

2 Highly efficient utilization of straw resources is an energy project to

build a resource saving society

Highly efficient utilization of straw resources that integrates energy saving, chemical
fertilizer saving and forage saving has become the model of building a resource saving socie-
ty. Straw resources new energy regeneration is the energy project to implement the country’s
renewable energy substitution strategy, the project to build a resource saving society and the
project to realize the sustainable development of the rural economy.

Firstly, the development and utilization of the straw resources for new energy is an im-
portant historical mission which can buffer our couniry’s energy crisis and even to solve the
crisis ultimately. We have a large population and relative insufficient resources, and the en-
ergy shortage not only has become the greatest bottle-neck that affects the sustainable devel-
opment of economy and society, but also has turned three main factors restraining sustain-
able development of Chinese agriculture along with cultivated land and water resources. In
2004 the rural energy consumption of China® is 869. 83 million tons of standard coal which
accounts for 37% of the total energy consumption in China. But the per capita energy con-
sumption in rural areas only is 25% of the urban and the per capita commercial energy con-
sumption in rural areas is only 15% of the urban®, so there still has much growth room. If
the per capita commercial energy consumption in rural area occupies 50% of the urban are-

a, the total commercial energy consumption of China will increase by 60% based on the re-

® Rural energy concludes the energy for rural living and agricultural production, and it is consisted of fossil energy such as coal , ther-
mal power, refined oil, natural gas, liquefied petroleum gas, gas etc. and renewable energy such as water and electricity, straw, firewood
and biogas etc.

@ Commercial energy mainly concludes coal, refined oil, natural gas, liquefied petroleum gas, gas, electric power ( thermal power
and hydropower) etc. . Except hydropower, the rest commercial power is almost the fossil energy, and the commercial part of the biomass en-

ergy such as firewood and biogas etc. can be neglected.
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ality amount. Thereby, if rural areas development in the future mainly depends on commer-
cial energy, the energy supply will have greater pressure, further more, it will make the ru-
ral and urban compete for the energy.

Improving the energy utilization efficiency and developing renewable energy resources
have become the two wheels of the global sustainable energy development. From a strategic
point of view, the whole world will switch to the sustainable utilization of the renewable energy
finally. Thus, every country in the world makes promoting renewable energy development as
the basic choices of the energy development in the 21st century. According to statistics, the
renewable energy consumption allover the world is 1. 93 billion tons of standard coal in 2001
which accounts for 13. 5% of the total primary energy consumption of the global, and the tra-
ditional renewable energy® consumption accounts for about 80% and the rest 20% is for new
renewable energy®. European Union stipulates that the proportion of renewable energy in the
primary energy consumption must improve from 6% of the year of 1997 to 12% of 2010, 20%
of 2020 and 50% of 2050. USA says that the production of renewable energy of the year of
2025 will be twice about that of 2000 except hydropower and in which concludes 45 000 000
kilowatts of biomass energy power generation, 10 000 000 kilowatts of wind power, 3 000 000
kilowatts of photovoltaic power generation, 2 000 000 kilowatts of photothermal power genera-
tion. In September 2005, Guobao Zhang who is a deputy director of National Development
and Reform Commission clearly pointed out at a press conference hosted by China’s State
Council : “Raise the proportion of renewable energy in primary energy consumption up to 15%
of 2020 from 7% at present, which can substitute for 0.4 billion tons standard coal, reduce
letting off 1 billion tons carbon dioxide and more than 7 million tons sulfer dioxide. ”

Straw is the fourth biggest energy which is just inferior to coal, petroleum and natural
gas. Straw belongs to renewable energy, and it can substitute coal for generating electricity,
and can also be using for making biogas, burned gas, particle fuelcharcoal, biologic etha-
nol and biologic diesel oil, thus we can call it the energy or “coal field”, “oil field”
“gas field” which will never dry up. China has abundant straw resources, which has a huge
potential of new energy exploiture. If one third straw resources in our Country are using for
new energy exploiture, supposing thermal efficiency is 30% , is equal to burn 161 000 000
tons standard coal directly. It can not only completely substitute the directly burning of ex-

isting straw, but can also supply commercial energy for the social which is equal to
80 000 000 tons standard coal.

@® Traditional renewable energy mainly includes big hydropower and biomass energy such as straw, firewood which are exploited by tradi-
tional technology.

@ New renewable energy mainly includes biomass energy, solar energy, wind energy, small hydropower, geothermal energy, ocean

energy and solids waste which are exploited by modern technology.
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Secondly, the development and utilization of the straw resources for new energy is the
realistic demand for building the Well-of Society all-around. Burning too much straw is the
most remarkable problem that exists in the utilization of straw in our Country. Nowadays,
Rural China consume 0. 24 billion tons straw (equal to 0. 103 billion standard coal ) , which
accounts for one fourth of the total life energy consumption in Rural China and accounts for
one third of total quantity straw available. Too much straw burning inefficiently results in se-
rious waste and also pollutes environment (include atmospheric environment and home envi-
ronment) which has became typical for backward life style in Rural China.

To achieve Well-off Society all-around in 2020 is the goal of our modernization construc-
tion. At that moment, Rural China must reach new energy regeneration of energy consumption
that means Rural China must form energy consumption structure based on the principle of new
renewable energy and commercial energy, there will be less consumption of traditional bio-
mass energy , most farmers in most areas should not burning straw and Fuel wood directly ex-
pect for poorer mountain areas and distant areas. Even the poorer mountain areas and distant
areas should put an end to excessive deforestation and overgrazing.

The development and utilization of the straw resources for new energy is not only impro-
ving straw resources’ transformation efficiency for burning, but can also substitute for fossil
energy such as coal, natural gas, liquefied petroleum gas, it has realistic meaning for in-
creasing supply of high quality energy in Rural China, for improving energy consumption
structure of rural living and for easing energy supply tensity in rural areas, it will make posi-
tive contribution to the reach of new energy regeneration in Rural China.

The development and utilization of the straw resources for new energy mainly contains
“four modernizations and one electricity” : “four modernizations” means straw gasification .
straw solidification, straw carbonization and straw liquefaction. “one electricity” means
straw power generation. Straw biogas is a very important part of straw gasification which can

be called straw biological gasification.

3 Highly efficient utilization of straw resources is an environmental pro-

ject to reduce atmosphere pollution

Highly efficient utilization of straw resources is the environmental project to reduce pol-
lution, which is helpful to solve the problem of straw “burning” and efficiently reduce the
quantity of straw and coal burning directly.

Because of good harvest in China for years, there are more and more straws, but the
comprehensive utilization of straw is relatively lagging, straw becomes relative surplus. Ev-
ery year in summer and autumn when paddy matures, quite place in China choose to burn

straws at last because of a large number of straws can’t be dealed timely and properly. Espe-
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cially in the rural of some big and medium cities which are relatively developed in economy
and agriculture, it’s normal to see straw burning everywhere in the fields with a lot of smog,
this phenomena is not only a waste of precious biological energy but also pollute environ-
ment, causing traffic accident, delay of flight, fire and some other accidents which result
in different degree of economic loss every year and bring about negative impacts on people’s
life and social construction.

Besides burning straw, rural areas in China consume more than 0.5 billion tons coal
every year at present which accounts for more than one third of the total coal production in
China. Straw and coal burning inefficiently in most rural areas has become an import root of
atmosphere pollution in China.

Highly efficient utilization of straw resources can not only promote farmers to treasure
and properly utilize limited straw resources, resolving the problem of straw burning gradually
with the expand of stubble cleaning machines and no-till sowing technology, but can also ef-
ficiently substitute straw and coal burning directly, reduce the quantity of CO, and SO, in
rural energy consumption and mitigate atmosphere pollution through the development and u-

tilization of the straw resources for new energy.

4 Highly efficient utilization of straw resources is a grain project to save

grain via optimizing animal husbandry structure

According to statistics, China consumes about 55% to 60% as much grain per person as
developed countries, the consumption of meat and milk per person are of 65% and 5% re-
spectively in the average of developed countries. With increasing of population and improving
of people’s life, China will confront the shortage of feed grain for a long time. For the food and
ecological security in China, we must expand the source of forage (grass) and strive to devel-
op animal husbandry via saving grain which is based on the principle of herbivore. But in
terms of the source of forage, on one hand, overgrazing of natural grassland in China’s main
grazing district is severe, and the demands for grassland ecological construction are urgent,
and forbidding breed, stopping breed and restricting breed are the first imperative in some
place. There’s not much likelihood that the carrying capacity of natural grassland will further
increased based on the condition we are in; On the other hand, opening up of cultivated pas-
ture can be proceeded restrictively in some place because of shortage of China’s arable land.
Therefore, straw raising the livestock has an inevitable historic duty in the great development
of China’s animal husbandry based on the principle of herbivore.

In 2005, China’s total straw production is about 0. 842 billion tons, and the collectible
and available straw is 0. 698 billion tons, and feeding quantity is 0. 177 billion tons, accord-

ing to food unit, it’s equal to the net energy of more than 53 million tons corn which accounts
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for about 40% of corn’s real total quantity in China. Exploited quantity of straw for feeding is
about 0. 4 billion sheep units that accounts for more than 30% of the whole country’s herbivore
feeding. We can feed 0. 8 billion sheep units animals under conditions if half of the straw in
China are used for feeding animals, which are equal to two thirds of our country’s total herbi-

vore feeding and can save about 0. 1 billion tons feed grain.

5 Highly efficient utilization of straw resources is a soil project to raise

the comprehensive productivity of agriculture via fertilizing the fields

Returning straw to soil is the soil project to raise the comprehensive productivity of agri-
culture via fertilizing the fields which is beneficial for improving organic matter, nutrients,
structure and moisture content of soil.

Intensive cultivation is the essence of our traditional agriculture. Returning straw and
manure to soil, combination of utilizing land and maintaining land are the essence of inten-
sive cultivation. Early in the stage of spring, autumn and warring states, China began to
pay attention to application of fertilizer, “LU’s Spring and Autumn Annals” proposed the
soil fertility dialectical outlook that land could be fertilized or be handled thorns. In the
stage of Eastern Han Dynasty, Chinese ideologist Chong Wang formally proposed his theory
of manure and soil ( “Measuring. Following what is natural” ) , it was inherited and devel-
oped by agronomists in all ages and became basic theory of soil fertilizer in ancient China.
“Fu Chen - on Agriculture” in Southern Song period proposed that fields will be much more
fertile and the productivity of the fields will keep higher if fertilized by using manure , this is
the famous theory in history of agronomy that soil productivity will always keep new, many
other agronomy works, such as Wang Zhen’s “On Agriculture + Manure and Soil” in Yuan
dynasty and Shen Yang’s “Outlines of knowing the basis. Ploughing and sowing when farm-
ing” in Qing dynasty, further improved and developed the theory. On the basis of theory
mentioned above, people in Ming and Qing dynasty proposed the method of manure multiple
rewards basing on the notion that manure determines harvest; this theory has already includ-
ed the basic thought of Input-output theory.

Nowadays , China produces more than 0. 8 billion tons straw every year, these straws contain
more than 4. 6 millions tons nitrogen, about 11 million tons kalium, a large number of organic
matter and microelement which account for 82% of the total application of fertilizer in 2005. Un-
der conditions of present agricultural production, if returning 3.0 ~4. 5 tons straw per hectare of
arable land, it can increase at least 15% foodstuff on average; Soil physical properties will be
improved obviously if returning straw into field for three years. Half of China’s arable land is dry
land, water shortage restricts agricultural development all the time, so returning straw into field

1s an important measure to improve agricultural production level of dry farming.
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6 Highly efficient utilization of straw resources is an ecological project to

achieve sustainable development of agriculture

Highly efficient utilization of straw resources is the ecological project to achieve sustain-
able development of agriculture which can ease the press of overgrazing and decrease trees
consumption, it also helpful to protect vegetation, and play an important role in consolida-
ting the outcome of biological environment construction.

Shortage of fuel, fodder and fertilizer are prevalent in western China, and has become
an important root of excessive utilization of agricultural resources and degeneration of entiron-
ment. Nowadays, consumption of firewood in rural China maintain at about 0. 26 billion tons
annually, which accounts for about 45% ~50% of forest resources’ annual consumption in
China. In the consumption of firewood in rural China, production of firewood forest, forest
thinning and wood machining residues can supply 0. 15 billion tons firewood every year for ru-
ral areas, in which about 0. 11 billion tons firewood are utilized unreasonably that accounts for
about 45% ~50% of the total consumption of firewood in rural China. Meanwhile, expect for
oasis agriculture in northwest regions, the level of agricultural productivity in most areas of
western China is low, the level of straw yield and per capital occupancy volume is also low,
together with a large number of straw utilized as fuel, resulting in severe shortage of feeding
straw resources available. At present, straw for feeding respectively accounts for 21% , 22%
and 23% of straw available in Tibet plateau area, in southwest and in loess plateau region.

Highly efficient utilization of straw resources is helpful to optimization of straw-use
structure and decrease consumption of straw burning, it can also add the quantity of availa-
ble feeding straw, and can lay the foundation for the development of breeding industry in-
doors. The calculation shows that: saving 1 ton straw can meet the needs of herbage for 2 ~
3 sheep, which is respectively equal to 45, 36 and 20 mu grassland’s available herbage in-
take in Tibet plateau area, in northwest arid region and in loess plateau region.

The development and utilization of the straw resources for new energy can reduce the
consumption of burning firewood and protect China’s infinite forest resources. In farmers’
daily kitchen work, gas of straw gasification from every 1 ton straw can substitute for more
than 2 tons firewood. Furthermore, using straw for paper and board processing can efficient-
ly reduce wood consumption. According to calculation, if we put 10% of straw into paper-
making industry, it can save logs about 0. 1to 0. 12 billion cubic meter which is two times as

current planned forest felling quantity in China.
7 Highly efficient utilization of straw resources is a rich peasant project
to increase farmers’ income

Highly efficient utilization of straw resources provides the effective links between plant



