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The spatial distribution of Ophiocordyceps sinensis suitability in Sanjiangyuan
Region

LI Fen, WU Zhifeng, XU Cui, XU Yanda, ZHANG Linbo "
Chinese Research Academy of Environmental Sciences, Beijing 100012, China

State Environmental Protection Key Laboratory of Regional Eco-process and Function Assessment, Beijing 100012, China

State Key Laboratory of Environmental Criteria and Risk Assessment, Beijing 100012, China

Abstract: Ophiocordyceps sinensis is one of rare fungal species parasitizing the larvae of a moth of the genus Thitarodes
( Hepialus) , which mainly lives in the Tibetan Plateau of China (including Tibet, Qinghai, West-Sichuan, Southwest-
Gansu, and Northwest Yunnan province) and the Himalayas (including India, Nepal, and Bhutan). Qinghai province is
one of main yield areas of Ophiocordyceps sinensis resources in China by the statistics. Ophiocordyceps sinensis lives the most
common occurrence of at an altitude of over 3000 m. Ophiocordyceps sinensis is commonly known as “yarsa gumba” , also
with a Tibetan name of “winter yarsa and summer gumba”. Because of a highly valuable tonic in Traditional Chinese
Medicine , the price of Ophiocordyceps sinensis has increased continuously from 21 RMB/kg in 1970 to 210 RMB/g in 2011.
Ophiocordyceps sinensis has become the most important income source of local farmers and herders. Ophiocordyceps sinensis
bring huge economic benefits to local farmers, herders and government. Among the stakeholders, there is a puzzled debate
on conservation and sustainable commercial harvest on Ophiocordyceps sinensisis, so it is urgent to do scientific exploration
and research on its biological characteristics, conditions in natural habitats, spatial distribution, product yield, and

artificial cultivation to harvest timely. At present, the researches interested in Ophiocordyceps sinensis pay more attention on
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its medicinal function, physiology of its host insect and artificial cultivation etc. However, reports on quantitative characters
and spatial patterns of Ophiocordyceps sinensis resources suitability are quite few but necessary. Herein, spatial distribution
of Ophiocordyceps sinensis suitability in Sanjiangyuan region was studied based on spatial analysis of GIS. In this study,
appropriate indices of eco-environment for Ophiocordyceps sinensis suitability , including landform factor, vegetation type, and
soil type, were chosen according to habitat conditions. The field sampling data and questionnaires from herders were
collected to verify the cartographic results. There were 18 sample plots and 54 quadrats from Zaduo county in Yushu Tibetan
Autonomous Prefecture, Maqin county in Guoluo Tibetan Autonomous Prefecture, and Zeku county in Huangnan Tibetan
Autonomous Prefecture of Qinghai province. 3 sample plots were selected in each county. The each sample plots comprised 3
random quadrats of 1 mX1 m. Thereinto, 9 excavation plots had more concentrated distribution of Ophiocordyceps sinensts
resources and more excavation of farmers and herders, and another 9 control plots had no excavation of Ophiocordyceps
sinensis. The distance was less than 4 km between excavation plots and control plots of Ophiocordyceps sinensis resources.
Additionally, a total of 373 questionnaires of farmers and herders were designed in this paper. The results showed that
Ophiocordyceps sinensis resources in Sanjiangyuan region were mainly distributed in central and south-eastern regions, with
an area of 18.45x10* km’, accounting for 50.74% of the total area. Suitability areas accounting for more than half of the
respective total area in Dari county, Gande county, Yushu county, Chengduo county, Maqin county, and Banma county,
which are major producing areas of Ophiocordyceps sinensis resources. Suitability areas of GIS analysis were corresponded
with field-measured data, which indicated that GIS-based suitability distribution for Ophiocordyceps sinensis resources was
feasible. The study may provide scientific basis for comprehensive investigation, protection, rational development and
utilization of Ophiocordyceps sinensis resources. Based on the aforementioned, government should further strengthen the
management and protection of Ophiocordyceps sinensis resources in order to bring about the win-win benefits of the ecological

and environmental protection and improving farmers and herders income.

Key Words: Ophiocordyceps sinensis; suitability; spatial distribution; GIS; Sanjiangyuan Region
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Fig.1 The suitability distribution of Ophiocordyceps sinesis based on the altitude

312 A HERREE BRSO

T 3 P AR A B — VLR X I A B RS A
F18) T2 AR 0l 2 A ey L e ) I e L ) R L
P A5, JHG e e ) A Rl 2 R v A U B R A
B, REEFEHL AR R 2 3500—4800 m, 7
HTHZE 8 A B YRR = — B 1—5 om, B
VEI RN 60%—95% , F B W Rl A Ll
( Kobresia pygmaea) ¥k 2 2L ( Polygonum viviparum) .
[ 3 2L ( Polygonum macrophytum ) | 3% 5 ¥ ( Elymus
natans) . R B 2§ ( Saussurea salsa ) . & 5. ( Carex

tristachya) 8% FE (Astragalus sp.) . K5 ( Leontopodium
leontopodioides ) 5 .

He BT A1 8 IF A5 B 5 SR B REAR 45 5 o0 T 1S
g 7S 1018 2230 e ) ) B L ) A LT A
) i LA R AR K R AR RS A 5 e 1 R
T A U RO SR A R R GE AR K
PRSI TR g L g e it P Jt 45 Ll A i 26
T DX IRHEAS TO A HUR R oA R AN T A U Y
VoA R RSB, DRIk o 26 He 5 R 8 A 3
PEZS ) 3 AR AR AR 43 o 3 A X (1B 2)

4
o

)
on

34°

32°

90° 92° 94°

96° 98° 100° 102°E

B2 KEEFRLEHENEHEERRERESHE
Fig.2 The suitability distribution of Ophiocordyceps sinesis based on the vegetation types
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Fig.3 The suitability distribution of Ophiocordyceps sinesis based on the soil types

3.2 & RGO X
AR L _E A 210 4 HURE R FAE A AN ()

VAR DI A () A A 2 2R DX 3 A ] - 32 R DI

LRa B R A R R BT IS
(1),

BV 2 (8] ) 23 K B

®1 ZAFEHREERETEISRE

Table 1 The dividing basis of suitability distribution for Ophiocordyceps sinesis resources

BOUNER 2 TR i i tHgem ELNER s TR RUA

Suitability Aliitude/m Vegetation types Soil types Distribution conditions
EHX 40004800 Fll R R Ff, ROE b RE b R EEA X, ML, K
Suitable areas iR PN TR +3 PRIy FERAEIX

YOEHE X 3500—4000 e MR ArbE KB+ R D RAR AR R
Sub-suitable areas 4800—5100 = s A+ E I gEE HFEX

AIEFX <3500 R R R B JERS L JER L AA K ANEE S, B AT A W
Unsuitable areas >5100 PR JEE i

FIF Arcgis10.1 B9%S (] 3 AT A 5 i 3 i
FERE A | TSR AX 3 A PR Z 0 ) & L ]
SRS X2 B 0 A5 A HUR AR =R X
)3 P (] A X, A9 B S IR T A
A U B B A A DX 2 — )2 SR R AR i ]
JZ 1B i AR B S R A Y A BRI M A
P&, 5 9 61 2 2 SR o TR DX, D)8 om0 4 A 3 X5
B—EEEEX S ZEZ N IGEEIX, &R
U FLIX., PR ] 2 S 0 i B8 A U 5l M )
RAY 2 2B s B 2 A S N 6 A7 . i B
Tz SEIY R 0 A L BT R A3 A ] AR R DR

D0 25 Jon - HE A TR iy ) 4% o R R R A A A o
AR 4 B R = VTR X 03 R 2 18] 4 A R
(K4),

ST XA U RE B A M 4 R R, &l
B 2L A3 A E IR B S 08 R % M R R Y A
MEFEAHE HEE N R MR R RE
B AT THIARZ) Ny 18.45% 10 km? , i = VL6 X i i A1
(1 50.74% ,Forh 3 B X AR L8 9.79x 10 km?, (5
2 U B A T R 53.06% 5 URGE B X T FL 2 R
8. 66x 10" km®, (5 & Ht & B 4347 1 LY 46.94% ., %
VLRI BGA TG B fin 3 A HuE R R A A

http ; //www.ecologica.cn



51 BEoFAF ST A B R R R S ) 3 A 1323

LI BRI 16 B 1| 5 A UL RE RPN A AR (6 3 B HE 8 L AC o B R R ) T %
2), WERIA R E AR, 200k 0% FIG TR, FREE BR 2R b E HRE R
2.81x10*km”, [ 48 EL 4 U B 8O ROVEG) A0 L BLR: A BB T B A 50% B I, Wik 7 AR
B2 1053 k', WA HELRE SO BRR,  SILIRIK A B R EIRAG £ K

= N

{\% L

¥ |

o @ {ﬁé‘iﬁﬁ%ﬁfﬁ

« ; ﬁgéz : : 200 400km
- REEX
90° 92° 94° 96° 98° 100° 102°E

4 SIIFEXZREEEENTESHXERERIES
Fig.4 The suitability distribution map and sampling points of Ophiocordyceps sinesis in Sanjiangyuan region
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