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Factors influencing the occurrence of Ophiocordyceps sinensis

ZHANG Guren, YU Junfeng, WU Guangguo, LIU Xin"
Academe of Food and Health Engineering and State Key Laboratory of Biocontrol, Sun Yat—sen University, Guangzhou 510275, China

Abstract: Ophiocordyceps sinensis, a unique entomophagous fungus parasitizing the larvae of the genus Thitarodes
( Lepidoptera; Hepialidae ) mainly distributed in the alpine meadow of the Tibetan Plateau, is known as a valuable
invigorant of traditional Chinese medicine for centuries in China. It has become the most important source of cash income for
the local farmers and herdsmen to collect O. sinensis. However, it is currently confronted with distribution shrink and output
reduction, probably resulted from overexploitation, global warming and heavy grazing. The present paper reviewed the
important factors influencing the occurrence of O. sinensis based on literatures published in past decades and analyzed the
problems existing in the current research. As host, the larvae of Thitarodes spp. play a vital role in supplying nutritional
materials for the occurrence of O. sinensis. More than 40 species of the genus Thitarodes have been recorded since 1958 in
the Tibetan Plateau. The diverse habitats and terrains in the Tibetan Plateau accelerate the population differentiation and the
formation of new species whose niche space and distribution area may become smaller and smaller. So the species of the
genus Thitarodes are usually much more susceptive to environmental change. Due to the result of adaptive evolution for a
long term, the development of O. sinensis and its host insects need the special climate and soil condition related with high-
altitude distribution, such as subambient temperatures of atmosphere and soil, solar radiation, barometric pressure,
hypoxic, etc.. The snowline and the distribution altitude of O. sinensis have been raised gradually because of global
warming, hence the distribution area and the output of O. sinensis has been drastically reduced. The environmental changes
of subalpine meadow resulted from overexploitation and heavy grazing and other factors, such as global warming and rodent
pests, also affect the occurrence of 0. sinensis by influencing the food sources of host insects which feed on the roots of

meadow plant. Natural enemies including pathogenic microbes, natural insect enemies, arachnid, birds, and rodents play
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important roles in regulating the population dynamics and maintaining the population balance of Thitarodes species through
pathogeny , predation, and parasitism. Overexploitation not only damages the habitat, but also affects the reproduction and
generation development of O. sinensis and its host insects. Although we have gotten more detailed information and some
advances on the investigation and research of O. sinensis in past decades, some problems are required to unravel in the
future. First, it is difficult to evaluate the effect of environmental factors on the occurrence and the developmental trends of
0. sinensis because of the lack of systematic and detailed historical data. Second, the present environment data is limited in
the habitat description or the simple weather record with larger scale. Third, the influence mechanism of environmental
factors on the occurrence of 0. sinensis is unclear. Fourth, most published data obtained usually by field investigation is not
enough to reflect the true state of environmental effects on the occurrence of 0. sinensis and its hosts. Therefore,
understanding the effects of environmental factor on the occurrence of 0. sinensis will be helpful to the further research and

the sustainable utilization of O. sinensis.
Key Words: Ophiocordyceps sinensis; sustainable utilization; occurrence; impact fator
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Table 1 Elevation of Ophiocordyceps sinensis distributed in different areas
_ ﬁﬂ‘ﬁﬁifﬂ H‘%iﬁfiﬁﬁ A3 TR %%ﬁﬂiﬁ SR
Areas Distribution Optimal Ijuw end UPper limit References
range/m range/m of rang/m of range/m
VEREIL 4100—5000 4300—4800 4100 5000 [6-7]
T ER (1960 4F-1%) 3500—5100 4000—4600 3500 5100 (8]
FHFER (1990 4E40) 4100—5000 4300—4800 4100 5000 [9]
ZEPEAE (1960 4E1L) 3600—5000 4000—4600 3600 5000 [10]
ZHVPEIL (1980 4E1%) 4000—5000 4000—4600 4000 5000 [10]
o] P R 3500—4700 4400—4600 3500 4700 [11]
PO B 3650—4250 [12]
PO 3200—4700 [13]
AR 3350—4250 3800—4100 3350 4250 [14-15]
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Fig. 1 Mean monthly air temperatures of different areas where Ophiocordyceps sinensis distributed
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(2) X5 4 U ROR AR AR T, Z B F 0 2 M A8 KRR 5 B A, S A B B R ol 2
A PR o0 A&t R T A S A B0 PR P B e TP, S TSR A R A A I T X A B R U ) T AR R TRl
5%,

(3) & PRI R % A U B D A 118 52 Wi S AR FBIL 3R 4% o B P 050 P R 2 ) LT 9 v ok 55 figp ke 1Y)
MERTZ — , FUG W 1 A PR 0k A U R AT 327 A 0 AT RESE ), A REAAT BR800 ML TR IO X SR

(4) A Sk b 564 U B R 1) B0 22 38 1 B AR A 19 7 R4S X e BE R A R, (H R AR
KT RGEAE DR IR 2 R WG AL, I i i R IR R TR B iR R R AR
B & A U B R A 5 e R P v AR B DT R TRl R, b, 7 DA% i B AR 3 B T 11 3 A b 2
B LR 2 Y SRR F Y FURIA R E 8 B Hirsutella sinensis Liu 252 H B IE G CMERL, SR
T, ARMERE A 43 25 W) #4015 G 5 22 /0 v A SR I8 2 76 [R) 32 6 40 40 0 1 o, 461 i 5 1k 401 95 5
Paecilomyces hepialid Chen et Dai'™’ | 7r4& HU B 8 (1) A AS IR BE AP0 5 1 8 B — SE PR AR B B IR T B B
1Y K A S A R AR

AU B R ARV R B B R R RN LR AN [ A 2R AT A PR R 1 AR AR R T i 3 o R e A U
R B[R] R T T B A A U R A TR X A U R R AR g e TR I, R — T B TRDIR B
PR S5 , T2 L R Ge e AR T, DA (T 2 S B )7 [ 5 b 5 BURF B R 0 324 1, SR 2R3 Ui
D71k, B A R P R 5 i A R R R AR IR 3 A A H B R R U mT R ) A A R ATLERLAE 9 1) 75 22
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