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1. Research background

* Modern agriculture is overly dependent on high-yielding and genetically uniform varieties, whereas
traditional agricultural systems contain a large number of genetically diverse landraces and the indigenous

knowledge associated with them.
* We call traditional agricultural systems that survive to the present-day agricultural heritage systems (AHS).

°In 2002, FAO launched the Globally Important Agricultural Systems (GIAHS) project to preserve

traditional sustainable agricultural systems;




1. Research background |

*AHS can be broadly classified into two groups based on the core elements being conserved.

(1) Sustainable land use practices (2) Agro-biodiversity in traditional systems




1. Research background

*However, these systems also face multiple threats, such as climate change and
increased competition for natural resources. Under the impact of modernization, AHS
are gradually disappearing.




1. Research background

*As more of the valuable knowledge and germplasm resources inherent in traditional
agriculture are lost, it 1s important for researchers to identify in a timely manner where
potential agricultural heritage areas are, especially those with core germplasm
resources.

Identifying these systems is the first step towards conserving them.
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Agricultural heritage around the world

The Globally Important Agricultural Heritage Systems (GIAHS) represent not only stunning natural landscapes but also agricultural practices that create
livelihoods in rural areas while combining biodiversity, resilient and tradition and i on in a unique way.

Since 2005, FAO has designated 62 systems in 22 countries as agricultural heritage sites, and currently, 15 new proposals from 8 different countries
were received.

Take a moment to check the list by region and country of our global agricultural heritage sites. Don't miss visiting each designated system's dedicated
webpage to discover more information, photos, videos, news, and storie:
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2. Research ideas & methods

*Previously, field surveys was often used to investigating potential AHS.

*But on a large scale through field surveys is labor intensive, and relies heavily on
organizational efficiency, technical support capacity.

*In contrast, identifying potential areas through models 1s a more practical
assessment tool today.
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[Object]

Identifying potential areas of AHS with traditional germplasm resources at a large scale
level

[Idea]

*The distribution of traditional germplasm resources, which i1s important for identifying
areas of AHS based on agro-biodiversity, is often influenced by a variety of factors such as
climate, soil, and topography, as well as more microscopic indicators within them.

[Model]
*Machine learning

*The powerful data coverage and analysis capabilities
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[ Software: Maxent])

 Maxent software uses machine learning theory  — s
as the underlying logic and the principle of A =
maximum entropy* as a tool for statistical
inference S

* Maxent allows for the prediction of a species'
potential range by selecting the maximum :
entropy of the species' distribution based on the i mm
close relationship between the species' current o el ==t
incomplete distribution and environmental ———— -

Run Settings Help

variables;

*When predicting the probability distribution of a random event, the maximum entropy model, with data (constraints) of
D=(X,Y), builds a classification model which satisfies both of the following two requirements in comparison to other
classification models:- Satisfy all known constraints- No subjective assumptions are made about the unknown situation
(highest uncertainty, highest information content, highest entropy)
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3. Case Study: Jujube-AHS

* Study Area: China

* Case traditional germplasm resources: Jujube
* -There are nearly 9,000 ancient jujube trees in China that are more than 500 years old;

* There are 7 out of xxx Chinese NIAHS with jujube as the core conservation objective

Shaanxi Jiaxian : Tlanjlanhal " f . ": . Buay gAnuent
Ancient Jujube % Cuizhuang Ancient RSP e I ok - DatéTorest,

Carden JUJube Garden Wl T SR A& | 4 J{S}ha-ndong e




3. Case Study: Jujube-AHS

[Sample data]

B Obtained from the literature, local floras, the Global Biodiversity Information Facility (https://www.gbif.org/)
and the China Crop Germplasm Resources Information Network (https://cgris.net/)
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3. Case Study: Jujube-AHS

(a)

[Results] A

* Four provinces, Hebei, Shanxi,
Shaanxi and Henan, are the
regions with a high concentration 4
of high-potential distribution (P > é ? &5
0.75) and medium-potential s
distribution (0.5 <P < 0.75),

among which Hebei Province has i SR o SR
- E VI _ W
a high-potential area of Ep i
distribution, which is the first in A0 sk S A5
e 1 / e
the country; o Blows g -

Figure: Potential distribution map of Jujube-AHS in China
at the scale of 1Ikm*1km



3. Case Study: Jujube-AHS

[Results]

* Using a probability density function calculation, we obtain a selection of counties that
have a high probability of distribution but are not yet on the GIAHS and NIAHS lists.
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Figure: High potential areas at the county scale

BAI Yunxiao, FENG Yuqing, LIU Moucheng. Identification of potential areas of agricultural heritage system:Take the traditional jujube
germplasm resources as an example[J]. Resources Science,2023,45(2):441-449.
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4. Case Study: Tea-AHS

*For AHS, 1n addition to the core

germplasm resources, the local eront fuc,
smallholder livelihoods, Y
traditional knowledge, and culture, W

which depend on germplasm S
resources, are also important
features of AHS.

*Based on the Jujube-AHS case,
we further improved the
1dentification method.

" FoodandLivelihood
Security




4. Case Study: Tea-AHS

Table: Indicator system for identifying AHS based on germplasm diversity

GIAHS features by FAO Indicator Role Value
Priori Germplasm resource is a core
10rity . : . (g
factor Agro-biodiversity  Germplasm resources conservation element of AHS and a core Suitability score for the growth and
ﬁtcflglﬂ = BNVEYIZEEMSE  MREZER component of what constitutes agro- distribution of the germplasm resource
N biodiversity
e aingl ‘ ‘ The core agricultural products of AHS
.. .. Agricultural production are produced not only for the food Yield or Output value; number of
Livelihood Security : : :
PRTYS RN AP security of farmers but also for their smallholders involved, etc.
‘YA ESS livelihood through market transactions
Traditional knowledgeé%ﬂ‘lﬂ Describe the current status of invaluable
Local [ , danti hnol local and traditional knowledge, Variety selection, plantation cultivation,
Sacios Knowledge ngen‘lous adaptive technology ingenious adaptive technology, and harvesting techniques, garden
economic Systems A EEMN PSR management systems of natural management, traditional medicine, or
factors G AR SR ARE resources, including biota, land, ?nd snacks associated with germplasm
WS 355 % Management systems of natural water, which have supported agricultural, resources, etc.
=E , N
resources 5 SR F IR B H forestry and/or fishery activities
-
o Social oreanizationst-2x2H 4 Social organizations, folk literature,
Traditional & R traditional music, traditional dance,
Culture I WME E Describe how the cultural identity and  traditional drama, opera, traditional
Systems Value systems 8 sense of place are embedded in and sports, amusement and acrobatics,
jc{,hmﬁ,ﬁg %\ FiLH belong to the site of AHS. traditional a.rt, folkl.ore, or other culture
pan| Cultural practicesj(@t%ﬁi forms associated with germplasm

resources, etc.



4. Case Study: Tea-AHS

* Study Area: China

e Case traditional
germplasm resources: Tea

* Tea 1s typical and
representative of
traditional agricultural
systems in China, with 3
of the 5 Tea-GIAHS and
16 Tea-NIAHS of the xxx
selected China-NIAHS.

Jasmine and Tea Culture System of Fuzhou City
Pu'er Traditional Tea Agrosystem

Zhejiang Hangzhou West Lake Longjing Tea
Culture System

Anxi Tieguanyin Tea Culture System

Hubei Chibi Yangloudong Brick Tea Cultural
System

Guangdong Chaoan Phoenix Monocotyledon Tea
Culture System

Hubei Enshi Yulu Tea Culture System

Ancient Tea Plantations and Tea Culture System
in Mengku, Shuangjiang, Yunnan

Guizhou Huaxi Ancient Tea Tree and Tea Culture
System

Anhui Huangshan Taiping Monkey Kui Tea
Culture System

Fujian Fuding White Tea Cultural System

Sichuan Mingshan Mengdingshan Tea Culture
System

Jiangsu Wuzhong Biluochun Tea and Fruit
Complex System

Hunan Anhua Black Tea Cultural System

Ancient Tea Plantation and Tea Culture System
at Jinjinzhai, Baojing, Hunan

Jiangxi Fuliang Tea Culture System

Location
Fuzhou City, Fujian
Pu'er City, Yunnan

Hangzhou City, Zhangjiang

Anxi City, Fujian
Chibi City, Hubei

Chaoan District, Guangdong

Enshi City, Hubei

Lahu-Va-Blang-Dai Autonomous County of
Shuangjia, Yunan

Huaxi District, Guizhou

Huangshan District, Anhui

Fuding City, Fujian

Mingshan District, Sichuan

Wuzhong District, Jiangsu

Anhua County, Hunan

Baojing County, Hunan

Fuliang County, Jiangxi

NIAHS/GIAHS date
2013/2014
2013/2012

2014/-

2014/2022
2014/-

2014/-

2015/-
2015/-

2015/-

2017/-

2017/-
2017/-

2019/-

2019/-
2019/-

2021/-



4. Case Study: Tea-AHS

Dark Tea
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[Sample data]

B Obtained from the literature, local
floras, the Global Biodiversity
Information Facility
(https://www.gbif.org/) and the
China Crop Germplasm Resources
Information Network
(https://cgris.net/)

Distribution map of sample points (N = 489) of traditional tea origins in China. These sample points were used in

Maxent to train the model to get the potential distribution areas of tea germplasm resources.
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Layers of factors for identifying potential tea-based agricultural heritage systems (Tea-AHS). (a) Potential

distribution of traditional tea germplasm; (b) Food and livelihood security; (c) Local knowledge systems; (d)
Traditional culture systems;



Hefeng County

FOPSES] YIS042.0 tonk
*096902 *220000 toms N, B e suig
*Lictman Rlnck Tes Making

Taechniqmes
“Enshi Tuga Ol Tea Soup \

Cuatom \

Xianfeng County &

“Enshi Tujia Ol Tea SoupCustom
\

Lalfeng ¢

*OOELTE  *1441B.0 fous --“""""-\-..

0l Tea Soup Making Teclmigues -"'m\!\}ll N
T

*Enslé Tujia Ol Tea Soup Custom

Aleteant gy
006366 *286453 tons "\\
“Meitan Cuiya Tea & Zunyi Black™._
Tza Making Techniqne

“Lamlern Opera e

M
—
09714 *1726.0 tons S~

*Kaivang Tritnrz Tea Making Tachniqmes
*Lantern Opera

Autonomous Counly;
Dali Shi; Yomgping Coun(y;

*096852 92182 tons -

.,
*Xingnamtn Tea Making Techniques ™
*Bai Thrae Srep Tea

Feugging County

+D.OBTIZ  *36B00.0 toms '“x
*Ynman Black Tea Making Techniques &
Pu'er Tea Making Techniques

*Gieneral Zhao Y owsin md Fengqing fe

& Xn Xiake and Baidon sl fea &
Baiclou lea elxquetle

Mangshi "
*D.0P0TI  *96ED.T tons

*DeAng acid fea mannfacture

techniqme

*Tea Clicuetie

Zhenkaing Cownty; Yin Coi

Cengma Dal Wi Alonamons Coun
Canyusn Wa Aulonomons Counly
SOOTIT0  SSSS00.0 foms
*Pu'er Tea Making Techmigues
*Tea Efiquetie. Wa roast tea. beaten tea.
hamboo rea, salt fea

4. Case Study: Tea-AHS
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Results of the identification of potential areas of Tea-AHS in China.
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