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Protection and utilization of agricultural species diversity and genetic
diversity in Shexian Dryland Terrace System

HE Xianlin, WANG Haifei, LIU Guoxiang, WANG Yuxia, CHEN Yuming, JIA Hetian, WANG Liye
(Shexian Agricultural Technology Extension Center, Hebei Province, Shexian 056400, China)

Abstract: Research on dynamic conservation strategies and processes in protecting agrobiodiversity is an essential element of
Important Agricultural Heritage Systems conservation. Shexian Dryland Terrace System centered in Wangjinzhuang Village,
Shexian County, Hebei Province was recognized as a China-NIAHS (Nationally Important Agricultural Heritage Systems) in

2014. This study focused on Wangjinzhuang Village’s conservation and utilization of agrobiodiversity, aiming to provide a

E-mail: shehxl@126.com
:2019-11-19 :2020-04-30
Corresponding author, HE Xianlin, E-mail: shehx1@126.com
Received Nov. 19, 2019; accepted Apr. 30, 2020

http://www.ecoagri.ac.cn



1454 ( ) 2020 28

basis for guiding the in situ conservation and sustainable utilization of the Shexian Dryland Terrace System and to provide a
reference for other Important Agricultural Heritage Systems in China and abroad. The field research and baseline data collec-
tion were conducted with comprehensive methods, including household surveys, individual interviews, group discussions, and
in field experiments in Wangjinzhuang Village in 2019. Systematic research was used to collect abundant agricultural species
and traditional farmer varieties, as well as the conservation and utilization experiences and associated technologies in Wang-
jinzhuang Village. The research identified and registered 77 species, 57 genera, and 26 families, including 171 traditional
farmer varieties cultivated or managed in the Shexian Dryland Terrace System. The species included 15 grain crops, 31 vege-
table crops, 5 oil crops, 14 fruit crops, and 12 medical, textile, and tobacco plants. The traditional farmer varieties included 62
grain crops, 57 vegetable crops, 7 oil crops, 33 fruit crops, and 12 medical, textile, and tobacco plants. These agricultural spe-
cies and traditional farmer varieties had been actively passed on by a series of conservation and utilization techniques such as
mixed planting, crop rotation, intercropping, and premium seed selection in maintaining agrobiodiversity sustainable for gen-
erations. After hundreds of years, local varieties could still meet people’s diverse food needs. However, with the rapid devel-
opment of urbanization and modern agriculture, the conservation and utilization of agrobiodiversity in the Shexian Dryland
Terrace System are facing problems such as role conflicts of agricultural institutions, continuous degradation of unique local
genetic resources and traditional technologies, confusion over the names of traditional farmer varieties, degradation of germ-
plasm resources, loss of variety diversity due to monoculture, loss of locally adaptive varieties due to the single pursuit of high
yield, weakening of terraced agriculture caused by the diversification of farmers’ livelihoods, low comparative efficiency of
traditional farmer varieties, and lack of awareness of their importance. Given these problems, countermeasures and suggestions
are advanced to establish dynamic conservation and adaptive management mechanisms, such as developing featured industries,
stimulating farmers’ endogenic motivation, organizing and conducting genetic resource surveys, and establishing in situ con-

servation mechanisms for traditional farmer varieties combined with community seed banks and farmers’ self-saved seeds.

Keywords: Shexian Dryland Terrace System; Agricultural species diversity; Agricultural genetic diversity; Conservation and

utilization; China Nationally Important Agricultural Heritage Systems (China-NIAHS)
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Table 1 Traditional crops and farmer varieties in Wangjinzhuang Village of Shexian Dryland Terrace System

Family Genus

)

Specie

? Traditional farmer Varietyz)

S])

Number

Name

Leguminosae  Glycine

Vigna

Vicia

Phaseolus

Lablab

Arachis

Gleditsia.

Poaceae Triticum

Zea

Setaria

Panicum

Sorghum

Cucurbitaceae Cucurbita

Cucumis

G. max (L.) Merr.

V. radiata (L.) Wilczek. 3

V. angularis (Willd.) Ohwi et Ohashi

2
V. umbellata (Thunb.) Ohwi et Ohashi
1
V. unguiculata (L.) Walp. subsp. Cylindrica
2
V. unguiculata (L.) Walp. subsp. Sesquipedalis
V. faba L. 1
P. vulgaris L. 9
L. purpureus (L.) Sweet 5
A. hypogaea L. 1
1
G. microphylla Gordon ex Y. T. Lee
T. aestivum L. 1
Z. mays L. 7

S. italica var. germanica (Mill.) Schred. 19

P. miliaceum L.

S. bicolor (L.) Moench 4

C. moschata (Duch. ex Lam.) Duch. ex Poiret

C. pepo L.

C. melo L.

Xiaobaidou, Xiaoheidou, Erheidou, Daheidou,
Xiaoheiliangingdou, Daqingdou, Erqingdou, Xiaoqingdou,
Dahuangdou, Erhuangdou, Xiaohuangdou

Xiaolvdou, Maolvdou, Dalvdou

Lvxiaodou, Dalihongxiaodou, Erhongxiaodou, Hongxiaodou,
Limaoxiaodou, Baixiaodou, Hexiaodou

Chixiaodou, Huangxiaonandou

Limaxiaodou

Zichangdoujiao, Qingchangdoujiao

Candou

Heimeisi, Hongmeisi, Huangmeisi, Caidoujiao, Zidoujiao,
Huapidoujiao, Lvdoujiao, Xiaochaidoujiao, Didoujiao

Zimeidou, Baihualvmeidou, Zihualvmeidou, Xiaobaimeidou,
Zijingmeidou

Huasheng

Majibing

3 Zhengzhou No. 3

Baimaya, Jinhuanghou, Laobaiyumi, Laohuangyumi, Ziyumi,
Sancaohuang, Sancaobai

Laiwuxian, Sanbianchou, Loumiqing, Pimaqing, Qinggu,
Hongmiaoqinggu, Majizui, Hongmiaolaolaibai, Laolaibai,
Xiaohuangcao, Luohuahuang, Shanxiyichihuang, Baimiao-
maogu, Baimiaohonggu, Laoguzi, Baigu, Honggu, Maogu,
Huanggu

Xiaoshuzi

Gaoganhonggaoliang, Qitougaoliang, Saozhougaoliang,
Baigaoliang

Laolaiqing, Binggua, Laolaihong, Laolaihuang, Changnangua
Yiwofeng

Caigua
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H ? Traditional farmer variety?
Family Genus Species”
Number Name
L. siceraria (Molina) Standl. 1 Hulu
Cucurbitaceae Lagenaria
Luffa L. aegyptiaca Miller 2 Dasigua, Xiaosigua
Apium A. graveolens L. 1 Qincai
Umbellifera
C. sativum L. 1 Yansui
Coriandrum
D. carota L. var. sativa Hoffm. 3
Daucus Hongluobo, Huangluobo, Bianganhuangluobo
B. chinense DC. 1 Chaihu
Bupleurum
S. tuberosum L. 2 Zipitudou, Baitudou
Solanaceae Solanum
S. melongena L. 2 Yuangqie, Changqie
L. esculentum Mill. 2 Laoyangshizi, Xiaoyangshizi
Lycopersicon
( ) 1 Xiaolajiao
Capsicum C. annuum var. Annuum L.
C. annuum var. Grossum (L.) Sendt. 1 Cailajiao
1 Chaotianjiao
C. annuum var. conoides (Mill.) Irish
N. tabacum L. 1 Xiaoyanye
Nicotiana
A. vulgaris Lam. 1 Tianxing
Rosacea Armeniaca
A. sibirica (L.) Lam. 1 Shanxing
Prunus P. salicina Lindl. 1 Lizi
A. persica L. 2 Maotao, Tao
Amygdalus.
Pyrus P. bretschneideri Rehd. 1 ( ) Houtouli (Xuehuali)
P. ussuriensisa Maxim. 1 Xiaotianli
Malus M. pumila Mill. 2 Guoguang, Yuanshuai
Perilla P. frutescens (L.) Britt. 2 Renzi, Zisu
Labiatae
Nepeta N. cataria L. 1 Jingjie
S. baicalensis Georgi 1 Huanggqin
Scutellaria
S. miltiorrhiza Bunge. 1 Danshen
Salvia
1 Wosun
Asteraceae Lactuca L. sativa var. angustata Irish ex Bremer
H. annuus L. 1 Xiangrikui
Helianthus
R. sativus L. 3
Cruciferae Raphanus Laobailuobo, Zitoubailuobo, Lvtoubailuobo
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g1
H ? Traditional farmer variety?
Family Genus Species”
Number Name
B. rapa var. glabra 1 Dabaicai
Cruciferae Brassica o
B. juncea (L.) Czern. et Coss. 1 Jiecai
B. rapa L. 3
Changcaigen, Hongpicaigen, Baipicaigen
B. napus L. 1 Xiaocai
1 Dacong
Liliaceae Allium A. fistulosum L. var. giganteum Makino
A. cepa L. 1 Hongcong
A. sativum L. 1 Dasuan
A. macrostemon Bunge. 1 Yexiaosuan
A. tuberosum Rottl. ex Spreng. 1 Jiucai
A. chiwui Wang et Tang 1 Honggenshanjiucai
A. ramosum L. 1 Baigenshanjiucai
A. asphodeloides Bunge 1 Zhimu
Anemarrhena
A. theophrasti Medicus 1 Qingma
Malvaceae Abutilon
A. manihot (L.) Medicus 1 ( ) Shanyupi (Huangshukui)
Abelmoschus
S. oleracea L. 1 Qingcai
Amaranthaceae Spinacia
B. vulgaris L. I 33 Jundacai
Beta
D. lotus L. 5 ( )
Ebenaceae Diospyros Gongruanzaoshu, Duoheruanzao (Shidaxiongdi), Baijiezao,
Niunaizao, Dabaili
D. kaki Thunb. 9
Mopanshi, Fushanmianshi, Mantianhong, Dafangshizi, Niu-
jiaoshi, Heishizi, Damianshizi, Xiaomianshizi, Xiaofangshizi
Z. bungeanum Maxim. 5 ( ) ( ) (
Rutaceae Zanthoxylum Dahongpao, Erhongpao (Dahuajiao), Xiaohuajiao
(Xiaohongjiao), Baishajiao, Goujiao (Choujiao)
J. regia L. 2 Mianhetao, Jiahetao
Juglandaceae  Juglans
I. batatas (L.) Lam. 1 Hongshu
Convolvulaceae Ipomoea
R. communis L. 1 Damazi
Euphorbiaceae Ricinus
S. indicum L. 2 Baizhima, Heizhima
Pedaliaceae Sesamum
C. sativa L. 1 ( ) Xiaomazi (huomaren)
Moraceae Cannabis
P. chinensis Bunge 1 % Muliao
Anacardiaceae Pistacia
P. granatum L. 1 Shiliu
Punicaceae Punica

http://www.ecoagri.ac.cn
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gx1
" ? Traditional farmer variety?)
Family Genus Species”
Number Name
V. vinifera L. 1 Putao
Vitaceae Vitis
F. suspensa (Thunb.) Vahl 1 Liangiao
Oleaceae Forsythia
1. dichotoma Pall. 1 ( ) Guishanzi (Baishegan)
Iridaceae Iris
Z. jujuba Mill. var. spinosa (Bunge) 1 Suanzao
Rhamnaceae  Ziziphus Hu ex H. F. Chou
U. pumila L. 1 Yupi
Ulmaceae Ulmus
26 57 77 171
1) 2) 20 1)

Species include subspecies and variation. 2) The traditional farmer varieties are those that have been continuously planted for more than 20 years
through self-reserve seeds.

lotus Linn.)

(Zanthoxylum bungeanum Maxim.) (Diospyros

(Diospyros kaki Thunb.) ,

(Malus pumila Mill.) (Pyrus pyrifolia Na-

kai.) (Amygdalus persica L.) ],
18.18% 3)
12
(Bupleurum chinense DC.) [Forsythia suspensa
(Thunb.) Vahl] (Salvia miltiorrhiza Bge.) },
15.58%
Ik ,
( ) , 700,
2.2
, 77
171 , 15
62 31 57 14 33
9 9 5 7 3

30D
10
19 [Glycine max (L.) Merr.]11
(Phaseolus vulgaris L.)9 9 [ ,

Vigna angularis (Willd.) Ohwi et Ohashi]7
7

[Cucurbita moschata (Duch. ex Lam.) Duch. ex Poiret]
5 (Zanthoxylum bungeanum Maxim.)5

10

[Lablab purpureus (L.) Sweet]5

(Diospyros lotus L.)S

KU E4) Grain crop, 36.26%

B 5i3%1EY) Vegetables, 33.33%

O F#EF S Fruits, 19.30%

W Z5THi¥) Medicanal plant, 5.26%
B EHEY Oil crop, 2.92%

B ZF4EAH L Fiber tobacco crop, 1.75%
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RmMERND ]
Fig. 1 Distribution of crops types of traditional farmer varieties
in Wangjinzhuang Village of Shexian Dryland Terrace System
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Table 2 Species/varieties planted in dryland terrace system in Wangjinzhuang Village of Shexian County by 118 farmer households

Number of Area
Crop farmer Name Number (hm?)
households
/ 98 958 20 2 5.311
Modern Zea mays L. Zhengdan 958, Xundan 20
Species / vari-
ety 32 19 32 12 23 4 1.119
Setaria italica (L.) Jigu 19, Jigu 32, Henggu 12, Henggu 23
Beauv.
76 4 802 10 0.972
Vegetables
C. pepo Cuiyuxihulu, C. sativus Jinchun4hao, L. esculentum Maofen 802, S.
melongena Heibaodayuangie, B. pekinensis Zaoxinbaicai, B. oleracea var.
botrytis, Momordica charantia L., F. vulgare Huixiangmiao, B. oleracea, B.
oleracea var. caulorapa, etc.
56 ( ) 5 0.082
Others D. morifolium, B. chinensis, I. batatas Xiaoxiangshu (Hongshu), H. annuus,
M. domesica Fuji
Total — 21 7.484
/ 113 5 3.096
Traditional Zea mays L. Jinhuanghou, Baimaya, Ziyumi, Laobaiyumi, Laohuangyumi
species/
variety 106 16 6.449
Setaria. italica (L.)
Beauv. Laiwuxian, Laolaibai, Majizui, Sanbianchou, Honggu, Qinggu, Huanggu,
Maogu, Luohuahuang, Lumiqing, ect.
107 43 2.135
Vegetables ik
C. moschata Laolaiqing, Binggua; P. vulgaris Hongmeisi, Heimeisi; L.
purpureus Zijingmeidou; D. carota var. sativa Hongluobo; S. tuberosum
Zipitudou; L. esculentum Laoyangshizi; R. sativus Zitoubailuobo; B. vulgaris
Jundacai; B. juncea Jiecai; B. rapa Changcaigen; B. napus Xiaocai; ect.
89 ( ) 9 0.736
Others P. miliaceum, S. bicolor, V. radiate, V. angularis Xiaodou, V. umbellate
Chixiaodou, 4. hypogaea, C. sativa Xiaomazi, P. frutescens Renzi
Total — — 73 12.416
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