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Agroecology Practices appeared in traditional stage (from about 5000 years' ago’)

)West Pacific Ocean
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The traditional village
farming as the majority In
the east and nomadism,
commerce, and sea
dependence In the west
nurtured different cultural
tradition between east and
west of Eurasia.
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The limited resources, climate changes, and rapid population expansion had  :214)
18 caused the tension of supply and demand in the society and even caused war
and let population fluctuated greatly. This tension of resource had forced
1.6 traditional agriculture toward a way of effectively use of resources, circulation
of material, and harmony with natural environment as muchas possible.
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¥/ The eco-wisdom in traditional Chinese agriculture
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EXP 1. Traditional Dike - Pond System
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The history of dike-
pond system in
Huzhou, Zhejiang
Province has a
history of 2,500 yr.
The dike-pond
system in South
China has a history of
600 yr.
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Landscape arrangement of dike-pond system within the lower reaches of the major rivers.
It changed the high-water table wetland into a highly productive food production region.
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Circulation system of the mulberry dike — fishpond system

ZE mulberry dike Z= silkworm E*/l\ S|Ikworm waste

_E IR returning pond-mud to dike % 3 ISR raising pond mud
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The eco-wisdom in traditional Chinese agriculture

2. AIEHBEHTE
EXP 2. Rice-Fish co-culture system
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with history
about 1200 years
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Landscape arrangement Is essential for
stable and clean water resource.
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Biodiversity
In paddy fish




e, BR. #H W N
Food resources for fish: Shaping and lower temperature

phytoplankton, insects
and pollen
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nutrition
Mutual benefits between rice and fish IKFEEHENZEREXE
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Food and Agriculture
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United Nations
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Globally Important Agricultural
Heritage Systems
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There are 65 Globally Important Agricultural

(67.7%)

y AERFEFF

Systems recognized by FAQO so far. There are 44

within Asia and 18 (27.7%) within China.
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tage to make effort for Agriculture Industrialization
(1949-1979)

LUK = R+ LR+ + BB =S +IKF (L

Agricultural modernization
= seed Improvement + chemicalization + mechanization + electrification + irrigation
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Chemical fertilizer use in China (red line)

comparing with the world average (blue line)
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Algae bloom in Taihu Lake in 2007.
More than half of the nutrition input
came from agricultural sector.
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B Percentage of the world’s pesticide used in different countries
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There are only about 9% of the world’s farmland in China, but
more than 13% of the world’s pesticide was used in China in 2010.
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Amount of Agricultural Machinery (x108) Mechanization rate of crop production in China
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Although per capita emission and total historical emission in China is still less than some countries,
the annual emission in recent years in China is the highest in the world.

Per capita CO2 emissions Our Word
Carbon dioxide (CO:z) emissions from the burning of fossil fuels for energy and cement production. Land use change is not
included.
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Note: CO2 emissions are measured on a production basis, meaning they do not correct for emissions embedded in traded goods

Annual CO2 emissions Qur World

Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use
change is not included.
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The amount of carbon emission directly from agriculture (6-7%) shouldn't be neglected
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Agriculture carbon emission amount (x10° ton)

Land use change and forestry
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Carbon emission sources in China (2017)
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The sources of greenhouse gas emitted from agriculture in China
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* Crop production 58.4% (Paddy Rice CH, 22.6%, N,O 34.7%, Straw burning 1.1%)

* Animal Production 41.6% (digestive organ CH, 24.9%, Fecal discharge 16.7%)

* |n recent years, direct energy consumption in agriculture increased to 2/7.18% both
for crop and animal production.
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2;{5'5 Soil Erosion
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Area of soil erosion in China was 9.746
million km?2, which could cover about 3.3
times of the area of India. But it decreased
to 2.1 million km? in 2020.
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Grassland Overgrazing and Degradation
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Because of over-grazing, about 1/3 of
grassland was degraded. The grass production
IN many area also reduced 1/3 to 1/2. The

exposed sand and soll particle became sources
of sandstorm in North China.
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Farmland contaminated by heavy
metal through mining and factory
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Investigation showed that 20 million ha of
farmland, which was 1/6 of the total
farmland in China, had been contaminated

by heavy metal in late 1990s.
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Agroecology Development pushed by Intellectual Recognition
(1980-2020)

Since late 1970s and early 1980s, a group of ecologists, agronomists, and agro-
economists proposed the approach of eco-agriculture development in China. Under the
support of the Ministry of Agriculture, more than 100 demonstration sites were set up.
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The Deve|opment of Ag roeco|ogy The textbooks of Agroecology edited by Luo Shiming
. - C in different years.
as a scientific discipline
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Intensive Research for typical agroecology systems in
1980s-1990s, like this dike-pond system research.
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Agroecology Development Driven by Social Demand
(2001-)

Since the beginning of this century , the social demand for better environment and saver food became very

strong. Green, eco-friendly, safety and low carbon agriculture development became a common view.

— Agricultural Scientists and Technicians systematically studied and summarized Agroecological Practices.

— Government Administration push forward a series of actions and policy to improve the use of resources,
to protect environment and to build eco-farms.

— Civil society engaged mor on agroecological actions such as Community Supported Agriculture (CSA) etc.
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Systematically studied
and summarized
Agroecological Practices
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Introductlon to Vertlcal
Agriculture Systems in China
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Modern Agroecology



Agroecology - Theory and Practices for Sustainable Agriculture in China

— REAHERLIER S

HEyk ERW

<<£EZ§ii€ﬂk/'1*[i§]'f'1%‘%és'é1€ﬂkﬁﬁfﬂi@'§§@>

F HFXE
ZiEm (UEREENT):

IhE EXR AKX
f@m B

(LAPE R E NP -

1%

HEANR
L £
I ARM
% JE B
pFERL
x| F R
*HE
W E
F2 A
EXR
A
KA
M & 3
AR
B ffE
KT8
E M

L L F
IRE
A A
7 &k
x| R E
O
W
Fiaxk
2B K
k4
K AR 4%
RSk L
LS o
& T

2z B

SREH P i

P
Fai
LB
i
X &
ek AT
AT IR
FHF
A 7 #5
7K A% 4
AL X
B A
210 %
BARE
R A& F

FPpwm A

ER !
IHE
ot R 4
A
x| # &
WHE
F %
FEZ 9%
SRA A
KB
M R
P A B
1% & 8
&R A
FTRE
R A

et

Vs

E A
B2 S
¥ LAY
I~ EAE
x| &
Fhh B
F A
Jal k3
X R T
RE-F
MR A% &
o A R
B
FPw

K AR

Ixh
EX 5
PR
15 X, Ao
# P af
W RY
B4
FRA
PR
KB A
& PRI
R AT
P
)Tk
FALE S

20034
FXERTER



Typical circulation agricultural
systems and their technology
used In the Pearl River Delta.

System Patterns and Technology  Theory and Technology for the Use
for Agroecology of Biodiversity in Agriculture

L yﬁi_ﬁwams

AR MEEGHA
R GHA e il

RAUASUS

SHENGTAI NONGYE DE MOSHI YU J|SHU
o UGl E4H

ZHUJIANG SANJIACYZ.HOU NONGTIAN
LB D1ANXING XUNHUAN NONGYE
"‘ 4] MOSHIYUJISHU

chEFRERIE AR

@n%sﬂaﬁn |

2010 2010
R R W R FHIBAR R T 2R



The Ecological Principles and Applications of Biological
N, Fixation in Legumes-based Intercropping Systems
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Agrobiodiversity and Crop Pest Management
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Agrobiodiversity and Crop Pest Management
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Principles and Practices of Eco-types of

Mixed Crop and Animal Production
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Rice-Fish System in Qingtian

- Ecology, Conservation and Utilization
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Many policies and measures for Agroecology development
have been proposed by government
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* Retreating farmland for returning to forestry and grassland: more than 34 billion
ha of land have been returned to forestry or grassland in the last 20 years.

* Balancing animal number and grass supply: This measure has been applied to 667
billion ha of grassland which is about 60% of total grassland in China. It benefited
more than 12 million household of herdsmen.
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* The State Department: main functional zoning has been finished since 2010s to set
up ecological, agricultural, industrial and urban zones all over China .

* The Ministry of Agriculture: : to push forward measures to control non-point
pollution control from agriculture include the control of water usage and the
amount of chemical fertilizer and pesticide application, the use of crop residue and
animal waste by circulation system and the reuse of agricultural plastic film.

* The Ministry of Agriculture: “The standard for eco-farm assessment” was published
In 2020. “"Guide for Accelerating Eco-Farm Construction” was published in 2022.




s ETSAME 2016 FE FRRMAT AR TREETHRIFAMENHHIEI)

B MxedSAFE R AZSRIEMEHEE, SETKREIX. E€EEHR
X, &AFERAHRE TS EAB A RA T AL, T AF—EHEM
EEMR, FHR25E I EREFIRHERRE, PNRIHEREENTEE. IR
S EHE| SRR FABVER IS E YR GBI .

mI

* Ecological compensation: "Measures to well establish compensation mechanisms
for ecological protection” was published by the State Department in 2016.
Compensation will be available for those who implement the action of returning
farmland back to forestry and grassland. Compensation for farmers who use
organic fertilizer and low toxic bio-pesticides will also be arranged.
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Mechanism for green development was published in 2017 by the State Council.
Measures proposed included payment for resources use and environment pollution,
reward for improvement of multiple eco-functions, and higher price for high quality

eco-produce.
A nationwide carbon trade market system began to be established in China since 2017.
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The Trend of Agriculture Eco-Transition
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* |n 2021, there were 132 national certified eco-farms, and in 2022, there were 300
national certified eco-farms. It Is planned to have 1,000 national certified eco-farms

and 10,000 local certified eco-farms by 2025.
* OnJuly 16, 2023, the national carbon emission trading market completed its second

anniversary of operation, with a cumulative transaction volume of over 11 billion
yuan In carbon trading.
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Pesticide used in agriculture has decreased continuously for 7 years from 2015.
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106000

* Recycling and reuse rate reached 88.1% 10400
for crop residue, /8% for animal waste, 102000

L 4
and more than 80% for agricultural 100000 *
plastic film from 2021. | zizzz .
* Carbon emission by agriculture has = I
decreased since 2015. 000
* The passing rate of food safety check 90000
reached 97.14% in 2022. 8000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

e CHD

Agriculture carbon emission amount (x10° ton)
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Water used in agriculture remain stable in the last 7 years, although
agriculture production has increased a |ot.

1991-2022¢ EEBET b

201 5-2022£|sngmjmyj<ﬁ1cﬁwater Use

______ | Grain Production
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Total agriculture production continuously increased In the past 20 years.
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% fEﬂ '/ﬁ'ijj At X Z3FE 7SR A% (Community Support Agriculture, CSA)
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Very Active CSA
movement led by

Prof. Wen Tiejun
and Dr. Shi Yan.
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International and National Conference of CSA in 2018 in Sichuan Province
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National Conference of CSA In 2019 in Guangdong Province
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Examples of Agroecology Practices
System Design and Technology Package
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Bottom Red line for agroecology (Basic requirement)
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(2) 2
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Recommended Green Ac’uons for Agroecology

No food additive

RN No hormone
Enriching No antibiotic
Saving Landscape Design from farm to table
Substitution oty
e
4 t FOOdSa
Match Resource  Ecosystem Design
y £ ECo-friend/y
Biodiversity Design Pollution treatment
Environment Protection
L Eco-revitalization
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BXE, THBESEM, iLRVEFERIRIEE SEREITIERE



(3) KRN LEA—EHB]+ Examples
A. & B E{E Intercropping and rotation

Corn intercropping with broad bean = [8]1E




Intercropping soybean within
tea plantation in Fujian Province
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¥ stinkbug

Green leaf hopper

Besides N fixation,
soybeanisalsoatrap =

% | pests.
ATV & LitidI=
RiE inchworm A EL A A
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Rice Duck Co-culture System
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C. ’5HF & Rice Fish Co-culture System




D. ZEXRNMIKRZ  Agroforestry Systems
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"'.;’E’t:f«';'ﬁ,:“' e | under poplar forestry

In North China.
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Because the characteristics of deciduous tree, crops in winter and early spring are more
adaptive to the agroforestry system. Here it is wheat under Paulownia trees in North China.



Paulownia trees
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+%:# Cabbage production
#+~2 under young
: forestry in winter.
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Pushing
Effect
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EE Biodiversity for pest control

e 3

Perilla fruteseens (L.) Britton in.greenhouse 'fc')'r"r‘epelling purpose
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PEafHEY)  Effect Vetiver grass to trap rice stem borer
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=S FEME PRI 2B Biodiversity use for weed control

D. F)

Hairy vetch (Vicia villosa Roth.) ¢
is a leguminous plant which - %
can fix nitrogen and can

also suppress weed growth.
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ZE R E5RE W - .
o . eed control in tea plantation
A E AR P

e Desmodium styracifolium (Osbeck,) Merr.

® covers in tea plantation not only can
suppress weed grow, but it can also be
harvested as a Chinese medicinal herb.

[TE&%E XZEMESE. DR, (F5RE,
AHERIIDIEE S FEA FEARRERIEY,
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ANZ, A (PEARFLFAEZAE#) 2020 ki
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%7 2 — > . Integrative package of technology for reducing
SH = /= = Qé—:/_\
TR = AR AR B TONMER green house gas emission from paddy rice

mRARM

i ':’ Y. / \ ( \ ( \
i MK BETRHE B
Wi LS| ek EEMREECHE « RV TSRS RESIAN G S I RE S A
Bl (BVRRETS KERERAPTLUE : oy i
ESRRRAEEE, HOTEE - T SRHEIRA) 14.95% £
Qliiiaal T N a0 R P

s
BESFEERR+BARE

Reducing machine Reducing chemical
operational energy fertilizer and pesticide

consumption by 7% use through IPM by8%
\_____________________________4
R0 7 H BRI HERX 10%~15% /D (8] 43 i HE L 8%- 15%

Occasionally dry the
field could reduce
CH4 by 10-15%
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To expand Eco-friendly products in market
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The 15t Approach:. Eco-label for agroecology products
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Green Food Organic Food Geographical Indication
Product




ZERmMEFTENLRES
Green Food Development in China

2014-202 14 P IE SO LTS kAT BUH bR A BO S L] 2014-202 14 P [ 40 £ S A Ik B A B LT
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il B Eﬁmﬂ {www chyxx.com ) HE: &8 (www.chyocom)

Numbers of individual business using green label Total sale volume of green food in China
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Organic Food Development in China

PUERERLEFES, 2022FHEFNILE869.4127T,

It is increasing in general. Total sale reached 86.84 x10'° RMB Yuan,
and total production was 26.74 million ton in 2022 .
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The 2" Approach: Eco-tourism in rural region
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Difficulties and Solutions

Bl EHRYASTPENLENERENNELRK, £5
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* Time: To recover and to re-establish biological balance in

agricultural ecosystem, it needs much longer time than many
INnvestment expected. So, It IS needed to develop green finance

and better eco-subsidy policy.
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* Scale: The pest expansion, pollution diffusion, and the stable

environment needed for beneficial organisms decide that

small scale eco-farm surrounded by many chemical farms is
hard to get success. Through the effort of Farmers'’
Assoclation / Cooperation for large scale implementation of
agroecology approach is needed. Government coordination
and investment for public green environment Is also essential.
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* Market: The fake eco-product still could be found in the
market. The consumer education and more effective
Inspection for eco-labeled products Is essential for future
market expansion.
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* Research: The most difficult challenge for agroecology
development lies on crop pest control and animal disease
control without chemicals or antibiotic/hormone.
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