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Abstract Taking the demonstration biogas construction city in Henan Province — Weihui City as the survey and research city, we give an over-

view of the industrial and agricultural base and current situation of biogas development in Weihui City, and analyze the main problems in biogas

construction, such as simple development mode of biogas adopted by rural households, laggard construction of large and medium-sized biogas

projects, unsound service system for biogas development and failure to comprehensively use biogas resources. According to the practical work

experience, we sum up the following.
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Biogas technology can take advantage of a variety of anaerobic het-
erotrophic microorganisms under anaerobic conditions to convert
agricultural production and domestic waste into methane and other
combustible gases, transform complex organic matter into simple
amino acid, humic acid, crude protein, crude fat and vita-

=21 Vigorously developing biogas can effectively alleviate

mins
the situation of rural energy shortage, improve the ecological envi-
ronment, and also provide biogas slurry, biogas residue and other

BJ . As the resource recycling chain linking

organic fertilizers
breeding and farming, biogas construction is welcomed by the all
levels of government and people, becoming a growth point for the
local economic development and grasp for new rural construction.
The biogas agriculture mode with methane as a link is a sustain-
able road for the development of recycling economy and ecological
agriculture™ 7.

Peng Wang'® | Shang Gaowei'” and Tian Shuyin'®’ reported
the problems in rural biogas construction in Shuangfeng County,
Hunan Province, Zhouqu County, Gansu Province, Luonan Coun-
ty, Shaanxi Province, such as flawed thinking and understanding,
unsound institutions, poor follow-up services, shortage of funds for
construction, lack of raw materials for fermentation, and ineffi-
cient comprehensive utilization. Lei Zhenyu'®’ summarized and re-
ported the experience in the development of rural biogas construc-
tion in Panji District, Huainan City, Anhui Province. Liu De-
jiang""*" put forth the future development recommendations based
on the problems in rural biogas construction in the Xinjiang Auton-
omous Region.

Further development of biogas is the need of socio-economic

[11]

development in rural areas' ', and an effective way to promote the

new rural construction and build ecological civilization home-

Received : December 12, 2012 Accepted: January 5, 2013
Supported by Innovation Fund of Henan Agricultural University (CX11102).

# Corresponding author. E-mail; zhaopeng@ henau. edu. cn

land"

ences in level of awareness, promotion efforts, development mod-

For the regional biogas construction, there are differ-

el, and specific development measures. In recent years, Henan
Province has made great progress in biogas construction, but its
successful experience and development is rarely reported in detail.

Taking the demonstration biogas construction city in Henan
Province — Weihui City as the survey and research city, we give
an overview of the industrial and agricultural base and current sit-
uation of biogas development in Weihui City, and analyze the
main problems in biogas construction. Based on the existing meas-
ures and work experience, we put forth the countermeasures for
the development of biogas, to provide a reference for the continued

development of biogas in other regions.

1 Overview of Weihui City and development status of
biogas

1.1 Opverview of industry and agriculture in Weihui City
Weihui City, located in the northern part of Henan Province, east
of the Taihang Mountains, north shore of the Yellow River, is a
county — level city in Henan, People’s Republic of China. It be-
longs to Xinxiang. The city has an area of 882 km? and a popula-
tion of 480000. The terrain is mainly plain, mountain and hill. It
has a warm temperate continental monsoon climate, with sufficient
sunlight, rain and heat in the same quarter, suitable for the growth
of a variety of crops and livestock.

The industrial base in Weihui City is good. The added value
of four pillar industries (building materials, machinery, chemi-
cals, textiles and deep processing of farm and sideline products)
accounts for more than 83% of the industrial added value. There
are 1 industrial park, 3 industrial areas and 91 industrial enterpri-
ses. As the country’s wheat grain production base, the biggest egg
production and fruit, vegetable base in the Central Plain, Weihui
City has been vigorously developing efficient agriculture and farm-

ing. There are 21 bases having passed the certification of pollu-
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tion-free agricultural product origin by the Ministry of Agriculture,
4 products having passed the certification of green food and pollu-
tion-free agricultural product, 13 pollution-free enterprises. It was
honored as " Strong Animal Husbandry County" and one of " Ten
Pollution-free Animal Product Demonstration Bases". Good indus-
trial and agricultural conditions provide a material basis for the de-
velopment of biogas in Weihui City.

1.2 Development status of biogas in Weihui City
2003, the leaders at all levels in Weihui City have attached great

Since

importance to and support the construction of rural biogas, in or-
der to increase farmers’ income, develop circular economy, and
protect the ecological environment. It strengthens publicity, dem-
onstration, technology drive, and funds for comprehensive advance
and development; adheres to the scientific concept of development
and the development idea of service protection. The rural energy
and environmental protection work has made remarkable achieve-
ments, and it has maintained the honor of demonstration municipal
biogas construction city for many years.

In recent years, Weihui City has successfully built more than
40 000 household methane tanks, making the rural biogas gradual-
ly develop into an emerging industry of the rural economy. Many
kinds of biogas development mode have gradually taken shape,
such as " large and medium-sized biogas project mode" (farm,
farming community building) and " quaternity mode" ( green-

house, digesters, livestock breeding, toilet).

2 Main problems in biogas construction
2.1 Simple development mode of biogas adopted by rural
households The construction of methane tank in rural areas is
simple, only used for cooking. The invested funds are not enough,
and the understanding is limited. The kitchen, shelter, and toilet
are not transformed well and completely. The farmers’ residence is
very far from the farm land; the inconvenience of water, electricity
and roads makes the construction of " quaternity mode" constrained.
Some farmers are relocated due to town planning, and the
new area is densely populated, with small courtyard, making some
farmers fail to build methane tank; some farmers do not develop
breeding, and the supply of raw materials for methane tank is in-

adequate. These factors limit the general promotion of biogas.

2.2 Unsound service system for biogas development
The construction and maintenance technique of methane tank
require a lot of attention, so the problems often occur in the
process of use, to some extent, affecting the enthusiasm of farm-
ers. On the one hand, the majority of farmers lack knowledge and
experience concerning the maintenance and management of meth-
ane tank, so there is an urgent need to train more biogas construc-
tion technicians.
On the other hand, due to the lack of biogas construction
grant funds, low wages and poor treatment, the biogas service per-
sonnel with high quality are instable, and the service level of bio-

gas construction is not high, having an impact on the biogas build-

ing and development.
2.3 Laggard construction of large and medium-sized biogas
projects At present, the biogas construction in Weihui City is
mainly focused on household methane tank, using rural straw, ma-
nure and other agricultural wastes to develop biogas to meet the
farmers’ demand for energy. The construction of large and medi-
um-sized agricultural biogas projects is regarded as an important
strategic initiative for resource-based utilization of agricultural
waste, which has begun to receive widespread attention.
Expanding the sources of raw materials for biogas (urban sol-
id waste, industrial waste, high concentration organic
wastewater ) , and building large and medium-sized biogas projects
to achieve economies of scale and industrialization is the develop-

ment direction of biogas'"’

. However, the overall technology level
of large and medium-sized biogas projects is low, the funding in-
put is inadequate and the supporting policies are imperfect, thus
the construction is relatively backward.

2.4 Failure to comprehensively use biogas resources Achie-
ving the comprehensive utilization of biogas resources is the impor-
tant content and basis of biogas development. At present, the
comprehensive utilization of biogas in Weihui City still remains at
a relatively low level, and the application area is very narrow.

In addition to the use of energy, the majority of farmers only
regard the biogas residue and biogas slurry as organic fertilizer for
simple application. Using biogas residue to produce edible fungi,
biogas slurry soaking, and pest control have not yet been widely
applied. The production of household biogas slurry and biogas res-
idue is low and dispersed. It is difficult to collect biogas slurry
and biogas residue as green pollution-free fertilizer for large-scale
pollution-free agricultural production, and high — quality resources

are difficult to play a greater role.

3 Measures for the further development of biogas
3.1 Strengthening the organization and leadership to pro-
mote biogas construction Government at all levels should take
biogas construction as a project enriching people, and establish
the leading work group of biogas construction with the leader in all
levels of government as head. Each township should establish cor-
responding organization, make clear the division of labor and re-
sponsibilities, and sign the target management responsibility paper
of biogas construction.

The relevant departments should strengthen the coordination
and cooperation of biogas construction work in rural areas, break the
boundaries of industry, and connect the rural biogas construction
with other development projects in rural areas, to form top-down
management system. For the difficulties and problems occurring in
biogas construction, it is necessary to solve them, to ensure the rap-
id and healthy development of the construction of bhiogas.

3.2 Strengthening the exemplary role of demonstration vil-
lages and households In the beginning of biogas construction,
the cadres and the masses know little about and have doubts at the

new pool type, new technology, with serious wait-and-see atti-
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tude. On the one hand, the relevant government departments
should organize the cadres to visit and study, to increase perceptu-
al knowledge and understand the benefits of the development of
biogas construction; on the other hand, the relevant government
departments should play the exemplary role of demonstration villa-
ges and households, use various forms and means to strengthen
propaganda and create atmosphere for the construction of biogas,
such as opening TV column, demonstration, mobile broadcasting,
writing fixed slogans.

3.3 Raising funds from many sources and increasing invest-
ment in biogas construction Rural biogas construction is rural
infrastructure construction, which entails sufficient financial sup-
port. On the one hand, the relevant government departments should
raise funds from many channels and do everything possible to in-
crease the funding; gradually establish the diversified investment
mechanism with government investment as guidance, farmers’ input
as main body and participation of social capital as complement.

On the other hand, it is necessary to take full advantage of
the investment of the government departments at all levels for the
rural biogas project, pay attention to project reporting, and active-
ly apply for the national, provincial and municipal funding. Gov-
ernment at all levels should establish the special funds to provide
subsidies for construction of methane tank, so as to mobilize
farmers’ enthusiasm for developing biogas and building eco-home.
3.4 Selecting appropriate biogas mode according to the ac-
tual situation and local conditions Targeted selection of the
appropriate mode of biogas is an important prerequisite for the de-
velopment of biogas. All regions should take actions that suit local
circumstances to choose appropriate eco-development mode, such
as the "trinity mode" of " farming — biogas — breeding" or " pig —
biogas — fruits" with biogas as a link, combining agricultural pro-
duction and ecological protection; the " quaternity mode" of
"methane tank-solar vegetable greenhouse-solar pigsty-toilet" .

According to the actual needs, there is a need to focus on the
targeted construction of large and medium-sized, small-scale bio-
gas projects and biogas eco-homes. In the units and factories
where there are many people, the public toilets can be transformed
into big — and — middle — sized biogas project, which can not only
solve the energy use problem in the cafeteria, but also reduce the
amount of water for flushing toilets. Biogas slurry and biogas resi-
due can be used for growing flowers and grass to beautify the
courtyard.

3.5 Implementing the biogas association system to improve
service system Perfect service system is the key to healthy and
sustainable development of rural biogas. The biogas construction
in various regions should attach great importance to the service
system construction and actively explore the mode of service.
There is a need to organize and guide the grass-roots organiza-
tions, enterprises, energy departments, associations and biogas
users to participate in building the rural biogas service system with
clear division of labor and efficient operation; establish biogas as-

sociation to provide tracking service for the biogas users, guide the

construction of methane tank, and provide maintenance and train-
ing services, so as to create lasting benefits and solve the worries
of biogas users; step by step implement the new market-oriented

mode with biogas association as a platform, explore new ways of

. . C (14
rural biogas social service'""’.

Biogas is an important area of renewable energy develop-
ment. Currently the state has included biogas into " four energy

projects" that need to be vigorously developed and " six small rural

[15-16]

projects" . Each region should explore the model suitable for

the biogas development in the region'” ™ gradually shift to the

industrial production and industrial application, build large and

"

medium-sized biogas projects, and develop " industrial bio-

gas" "', pay attention to the policy drive, market guidance,

technological innovation and management, give full play to the
role of various market players, establish and improve biogas serv-
ice system, achieve the sustained and healthy development of the

biogas.
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owned by rural collectives, and which are owned by farmer indi-
viduals. Plant genetic resources on farmers’ ( communities’) land
are not natural resources, but fruits of farmers’ hard work from
generation to generation and have been added with labor of farm-
ers, so they should be collective or individual resources owned by
farmers or communities.

In conclusion, the ownership of farmers and communities
over plant genetic resources on their land should be admitted by
the state. In the Outline of National Strategies on Agricultural In-
tellectual Property Rights (2010 —2020) issued by the Ministry of
Agriculture, it is planned to formulate Regulation on Registration
Management of Ownership of Agricultural Biological Genetic Re-
sources, gradually establish management system of ownership of
agricultural biological genetic resources, promote connection of the
system with patent law and plant variety protection system, and set
M To

formulate the Regulation, we must firstly solve the problem of

up and perfect the disclosure and benefit sharing system

ownership of genetic resources. In the Regulation, it should recog-
nize rights of farmers and communities over plant genetic resources
on their land, promote multiple subjects of the ownership for plant
genetic resources, to make full preparation for China’s accession to
the International Treaty on Plant Genetic Resources for Food and

Agriculture.

References

[1] SONG M, ZHAO YF, CHEN JM. Agricultural Intellectual Property Rights
[M]. Beijing: China Agriculture Press, 2010: 83. (in Chinese).

[2] Gerald Moore and Witold Tymowski (2005) , Explanatory Guide to the Inter-

$0090000S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S0

(From page 74)

[15] WANG X. Rural biogas sustainable development in China[J]. Guizhou
Agricultural Science, 2010, 38(11): 248 —=250. (in Chinese).

[16] HUANG ZX, ZHU JP, LIU YQ, et al. Status analysis of new rural biogas
construction and development countermeasures [ J |. Jiangsu Agricultural
Journal, 2008, 20(3): 109 —111. (in Chinese).

[17] YI XY. Thoughts about Jiangsu rural biogas construction[J]. China Agri-
culture Resource and Zoning, 2010, 31(3): 90 -94. (in Chinese).

[18] LIU XY. Comparative analysis of urban and rural biogas development pat-
tern[ J]. China Population Resource and Environment, 2010, 2(3); 302
—-305. (in Chinese).

[19] WANG YL, ZHANG Q, LIU J, et al. Application status of biogas in agro

sc0e

national Treaty on Plant Genetic Resources for Food and Agriculture. IUCN,
Gland, Switzerland and Cambridge, UK. P102.

[3] QI DM. Natural Resources Law[ M]. Beijing: China Fangzheng Publishing
House, 2005 (in Chinese)

[4] XUE DY, LIN YM. Theory of Property Rights on Biological Genetic Re-

sources and System of Benefit Sharing[ EB/OL]. (2006 —04 -29) [2011 -5

—14], http://www. biotech. org. cn/news/news/show. php? id =33476

The Intermediate People’s Court of Fuzhou. Civil Verdict on the Dispute of

the New Plant Variety’s Ownership between LIN JS and Fruit Tree Research

Institute of Fujian Academy of Agricultural Sciences, LU XM, LU XK[ EB/

OL]. (2010 -07 -05)[2011 =5 =307, http://ipr. chinacourt. org/ public/

detail_sfws. php? id =38345

XU TB. Study on Legal Issues of Access to Genetic Resources and Benefit

Sharing [ M]. Wuhan: Wuhan University Publishing House, 2006: 225 -

227 (in Chinese).

[7] NAGARAJAN S, TRIVEDI RK, RAJ GANESH DS, et al. India registers
plant varieties under PPV&FR Act, 2001 [ EB/OL]. (2011 —05 —15) ht-
tp:// www. ias. ac. in/ currsci/25sep2010/723. pdf ;. 724.

[8] The protection of plant varieties and farmers’ rights act 2001 [ EB/OL ].
(2011 —05 —-15) http://agricoop. nic. in/PPV&EFR%20Act, %202001. pdf.

[9] SONG YC, LI JS, ZHANG SH, et al. Exploration on farmers’ right and
benefits-sharing mechanism in development and utilization of plant new vari-
eties[ C]// Agriculture Plant New Variety Protection Office, Department of
Science, Technology and Education, Ministry of Agriculture. The Agricul-
ture Intellectual Property Rights 2007. Beijing: China Agriculture Press,
2008 ; 407. (in Chinese).

[10] The Secretariat of the Convention on Biological Diversity, The United Na-

tions Environment Programme. Nagoya Protocol on Access to Genetic Re-

(5

[

(6

[t

sources and the Fair and Equitable Sharing of Benefits arising form their U-
tilization to the Convention on Biological Diversity. (2011 =05 - 19) ht-
tps://www. chd. int/ abs/ doc/ protocol/nagoya — protocol — zh. pdf:3. (in
Chinese).

[11] Ministry of Agriculture. Outline of the Agricultural Intellectual Property
Strategy 2010 — 1020[ EB/OL]. (2011 =3 —25)[2011 =5 — 14], hutp://
www. farmer. com. en/ gd/ zefg/201006/120100611_553835_2htm.

[SE JSIeR NSIeR YeleR YeIeR Yelek 3 L JeIsR JsieR 3 L JSIsk Jeisl Jelek YeleR JeieR YeleR Jelek Yejek Jelek Yelek NeleR YeleRk JsjeR 3

—crops and forecasting[ J]. Nanfang Agriculture Journal, 2011, 42(11) .
1365 — 1370. (in Chinese).
[20] CHENG X, LIANG JG, ZHENG HS, et al. Development and application

prospect of industry biogas in China[ J]. Agriculture Engineering Journal ,
2010, 26(5): 1 —6. (in Chinese).

[21] LIU XL, ZHENG XG. Co - integration analysis on the relationship be-
tween methane energy — development and economic growth in the city of
Huixian[J]. Asian Agricultural Research, 2011, 3(7): 35 -38.

[22] MA J, LI H, CUl WW, et al. Research on large —scale biogas production
technique in north low temperature area[ J]. Journal of Anhui Agricultural
Sciences, 2011, 39(8) : 4634 —4636. (in Chinese).

About The Rural Development Foundation
’ The Rural Development Foundation ( RDF) , founded in 1996, is an Indian nonprofit organization with the mission of pro- '
‘ viding quality education for underprivileged rural children. RDF founded and continues to operate five schools and one junior

. college in Andhra Pradesh State, taking a unique holistic approach to education through innovative programs and methodolo- .

H encouraging students to understand and apply concepts. RDF does this through special programs such as Social Aware-

gy. Rather than using the conventional method of rote memorization, RDF focuses on cultivating critical thinking skills and

& e
. ness, Youth Empowerment, Student Leadership, and Sports. RDF strives to develop students who will become empowered
.

+ leaders of their communities, thus working towards the vision of a transformed and prosperous rural India.

00400800800 400400800S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00SO0S0

ce00

0040000400 S00S00S00S00S00S00S00S00S00S00S00S00SO0SO0SO0S00S00




