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Study on biological characteristic of Hepialus xiaojinensis in Sichuan

TU Yong—Qin** ZHANG De-Li ZENG Wei CHEN Shi-Jiang
( Chongqing Academy of the Materia Medicine Chongqing 400065 China)

Abstract Hepialus xiaojinensis Tu. the main host insect of Cordyceps sinensis in Xiaojin County has one generation
every four years at 3 850 m altitude under natural conditions and hibernates in the soil as larvae during winter. Pupae
occurred from early May to early July each year. The adults occurred from middle June to late July. Adults usually
emerged from 16: 00 to 20: 30. Adults mate on the same or the next day after emergence and have two mating peaks
at 18:30 and 20:00. Oviposition begins 20 minutes after mating. The average number of eggs laid by each female is 428.
Eggs appeared from mid-June to late August. The larval stage has six instars. Larvae are generally distributed in the soil at
a depth of from 5 to 40 cm and feed on the tender parts of the roots and stems of plants such as Kobresia spp. The
optimum temperature for larval growth is 8—12°C  and the optimum soil moisture is 45% —50% . Under natural
conditions developmental duration was 45—60 days for the egg stage 1 370—1 385 days for the larval stage ( including
580—695 days of dormancy) 50—65 days for the pupal stage and 4—6 days for the adult stage.
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Fig.1 Life cycle of Hepialus xiaojinensis
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Table 1 The relationship between temperature and pupal development

(C)

Treatment temperature

(d)

Developmental period

8 10 12 14 16 20 24 28

49 37.5 30.5 26 22 18 13

0.0204 0.0267 0.0328 0.0385 0.0455 — — —
Developmental rate

2.2.3 ( 1:D) 0.8
mm x0.6 mm 1 000 250 ~270 mg . 6 8 70 d.
. . 45 ~60 d
6~8 h . ( 2).
2

Table 2 The relationship between temperature and egg development

(C)
Treatment temperature

(d)

Developmental period

8 10 12 14 16 20 24 28

53 45 38 31 26 20 — —

0.0189 0.0222 0.0263 0.0323 0.0385 — — —

Developmental rate

* 100%

Moisturizing 100% relative humidity environment.

2 8C 16°C o
53 d 26 d NN N o o
. 5C
20°C 12 (o0cC
(5% ) 24C o ) .
6 7 —
8 9 o ; 4
; 40 ~45 mm 4
70% ~90% o ~4.3 mm 10 820 ~
o 1 050 mg 1 580 mgo
o (3 800 m) (12 ~14°C)
2.2.4 : 1 1 5 6
1 ~3 min 1.5 min( I: ( 3)o
E). 3
o 2 ~3 mm 1 30 ~35d
N o 68 ~75d 4 —5

. 10 ~20 d. (3 800 m)
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3 14°C
Table 3 Larvae at 14°C under constant duration of each age
1 2 3 4 5 6
Instar Ist instar 2nd instar 3rd instar 4th instar 5th instar 6th instar
6 23 — 7 28 — 9 5 — 10 15 — 12 10 — 2 20 —
Date 7 25 9 2 10 10 12 5 2 15 4 30
Days 30—35 d 33—35d 35—38 d 50—55 d 65—70 d 68—75 d
2 3 o 2 N N
3 N N N o
1 ° N
3~5 o ;
2 1 e .
) o o
o 3 000 ~
( Kobresia 4 800 m
pygmaea) ( Carex atrofusca subsp. o
minor) ; ( Poa crymophila) .
( P. maerkangica) o 5~40 cm
( Deyeuxia levipes) ; 10 ~15 cm
( Thalictrum cultratum ) (T 11 0C
rutifolium) ; ( Triglochin o 4
maritimum) | ( Potentilla
Sfruticosa) ( ) (P. 5—10 o
fallens) ; ( Astragalus floridus) ; 3
( Polygonum sphaerostachyum) . 11 o
( P. wviviparum) . ( P. capitatum)
( Rheum pumilum) ; o
( Geranium wilfordii) . ( G. orientali- 30% ~60%
tibeticum) ; ( Pyrethrum 45% ~50% o 20% 60 %
tatsienense) . ( Aster flaccidus) o
( Leonlopodium pumilum) ; ;
( Lamiophlomis rotata) . ( Ajuga
ovalifolia Bur. et Franch. var. calantha ( diels) C. o
Y. Wu et C. Chen) o 0~14C.
( Rhododendron websterianum ) . ( R. 0°C
anthopogonoides) N o . 14C
2008 . . . 17°C 3 4
N N . 14C 8 ~
N 12C » 5C 5
N o . 40C 10 min
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Plate 1 Life cycle of Hepialus xiaojinensis

A. ? Female adult; B. & Male adult; C. Male and female mating; D. Egg, E. Larva; F.

Pupa.
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