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Study on the bionomics and habitat of Luehdorfia taibai ( Lepidoptera .
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GUO Zhenying', GAO Ke', LI Xiushan®, ZHANG Yalin'*

1 Key Laboratory of Plant Protection Resources and Pest Management of Ministry of Education, Entomological Museum of Northwest University of Agriculture
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Abstract: Luehdorfia taibai is mainly found in specific localities on the south slopes of Taibai Mountain. Its host plant is
Saruma henryi, but the larvae can also eat some species of Asarum and Aristolochia during starvation. It is an endemic
species in China and its population is small and declining. In this paper,we record and analyze the life history, behavior,
life table, ovipositional environment requirements and essential factor of the habitat of Luehdorfia taibai in its wild state.
Finally, we analyze the causes it is endangered and develop a protection plan. It is univoltine and overwinter as pupae, the
pupal period lasts about 300 days. Adults emerge in April. After eclosion adults then take flight and look for nectar plants
along the river way. Nectar plants include Cerasus pseudocerasus, C. polyiricha, Delphinium giraldii and others. When
adults are captured, they flap and gradually lost vitality until they die. This is similar to the stress reaction of some birds,
and most severe in gravid females. There are at most 54 fertilized eggs in a female adult, but there are fewer than 30 eggs in
a cluster. The larvae remain together in the first and second instar. They then diffuse to avoid predators in the dead leaf layer
after the third stage. They pupate on a dead leaf or in a crack in the stone at stage 5. Predation by natural enemies and a low
pupation rate are the main factors limiting their population size. Their ovipositional environment is summarized as follows :

elevation usually between 1000—1400 m above sea level, forest canopy density less than 60% , host plant density less than
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2 per square meter, with substrate of a thick layer of dead leaves. There is also a natal habitat preference induction due to
the female choosing the ovipositional environment. Adults choose areas that are open with more nectar plants to visit, the
flowers attracting mates to copulate; this environment is different from the ovipositional environment. Key factors that
negatively affect the population of Luehdorfia taibai are high canopy density, habitat loss and deterioration, and collecting.
These key factors differ on the south slope and north slope of the Qinling Mountains. On the northern slope of Qinling
Mountain, too little human disturbance results in the secondary forest being extremely dense and this negatively affects the
adults’ activity of visiting flowers, copulation, egg laying and host plant survival. In contrast, on the southern slope of
Qinling Mountain, too much human disturbance including lumbering and gardening are leading to the loss and deterioration
of habitat. Since there is some collection of eggs and larvae on both the northern and southern slopes, we can take limited
actions to protect Luehdorfia taibai. In the situations where there is a high canopy density, we can introduce regular
coppicing and grazing. Because felling of too many canopy trees is unpractical and prohibited, it is only necessary to open a
few areas to provide habitat patches. On the southern slope of the Qinling where there is habitat destruction, we must carry

out strict labor management and use artificial propagation to restore the habitat and increase the population. Moreover, the

government must strictly prohibit the collection of the eggs and larvae of Luehdorfia taibai.

Key Words: Luehdorfia taibai; biological habit; ovipositional place; habitat; conservation
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Table 1 Life history of Luehdorfia taibai

A 1/} Months
A 4 7 April 5 J1 May 6 11 June 7 1 July
Stages 13 £ & F £ # F E @ F £ @ F 121
Jan.—Mar. Aug.—Dec.
F S L F S L F S L F S

i Pupae O] © O] o O O]
J%H Adults D &) &) )
Bl Eggs o [ ] o [ ]
i1 H Larvae — — — _ _ o
1 Pupae ©) ©] ©) ©) ©) ©) © ©)

O Ui Pupae; @ HH Adults; @ B Eggs;— 41 H Larvae ; I [8] Time :2011—2012 4 ; 1 15 Place: K LIHBIX. Taibai Mountain
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Fig.3 Luehdorfia taibai visiting the flower
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Fig.5 Newly hatched larvae of Luehdorfia taibai
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Table 2 Instar larval growth
e (SN AR KFTIE KT TE AR KT L i
Stage Body length Average body Wid'lh of head Width u'f average 'Prop‘orti(.m of hf:ad Duration/d
/mm length/mm rind/mm head rind/mm  rind of neighbor instar
1 2.62—5.76 4.19 0.30—0.66 0.48 4—6
2 6.76—9.22 7.99 1.02—1.32 1.17 2.4 5—6
3 9.72—16.08 12.9 1.42—1.58 1.5 1.3 5—6
4 15.88—22.94 19.41 2.26—2.58 2.42 1.6 79
5 23.54—34.17 28.86 3.48—3.48 3.48 1.4 6—8
®3 XBBREBAMBEEGR
Table 3 Natural population life table of Luehdorfia taibai
. FET - HTHETF
evcopment ML) BRWE) ErEan R gmmss sue ki
Stages numbers The key factors Died numbers percentage Survival rate  Lethality of
of death death factor
i Eggs 73 FN 2 2.74 97.26 K, =0.012
KEGHE 11 15.07 84.93 K,=0.071
1—2 4 H 60 R B ki 33 55 45 Ky=0.35
1—2 Larval Instars 2 B S Y 2 3.33 96.67 K,=0.015
3 h—s5 W&l 25
3—5 Larval Instars = 2 k; =0.448
IFE] Time: 2011 4F 4 H—6 A ; Hi 5 Place. KREEH Daping Valley
R4 20112012 F AR RIRA S HE S MBI 0511
Table 4 Statistics of eggs of Luehdorfia taibai in some habitat patches in 2011—2012
X U . af FAEY) L i1 e/ Gk %
ﬁlgﬂﬁﬁ @;}ZZ I AR |7HB'1T‘ Hj pljnﬁfliiy/ gll]literzﬂiffi
Location Altitude/m Canopy Density/ % (H/ m?) (Yo%)
=R RIS 1203 30 1 1/25
Daping Valley in Sanhe Village 1214 90 2.75 0/0
1250 90 3 0/0
1277 70 2 2/17
1282 60 1.25 2/41
1340 90 3.5 070
W T BT 1111 50 1.5 1/16
Mozi Valley in Banfangzi 1134 40 0.5 1/30
1245 40 1.75 070
1370 90 2 0/0
KRR 1142 70 0.75 /11
Taiping Forest Park 1205 50 2.5 1/28
1266 70 1.5 070
1280 80 3.25 070
1553 90 4 0/0
1589 50 2.25 070
BHTHRKN 1255 90 4.75 0/0
Suochang Valley in Laozhuangzi 1290 60 1 1/25
1303 60 2.25 174
R I AL 1073 50 1.75 1/19
Jiulong Valley in Feng Valley 1224 90 2.25 0/0
1345 70 35 0/0
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x5 FUEASEFINERL FHELAREIRZER Mann-Whitney U #1645 R
Table 5 Means + 1 SE for various parameters of oviposition quadrat being or not being occupied by Luehdorfia taibai; differences were tested

for significance with Mann-Whitney U-tests

WEHE ¥ FEEREE T B[tz p p
Environmental factors Oviposition quadrat ~ Non oviposition quadrat

33K Altitude/m 120882 1323+123 -1.8 0.036
JE AR Canopy density 50%+16.7% 80%+1.2% -2.8 0.002
JE| B 75 A4 % 8 Host plant density/ (#f/m?) 1.35+0.53 2.96x0.85 -3.5 <0.001

R 6 Ot BB S P IR M AR B F RO AR K S AT

Table 6 Correlation of the number of eggs and ovipositional environmental factors

Pearson tHIC5HT R w5 A FAEY
Pearson correlations Altitude Canopy density Host plant density
Pearson 1 5& 24X Pearson related coefficient -0.384 -0.498 -0.578

P 0.077 0.018 0.005
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Fig.10 Distribution of Luehdorfia taibai in 2012
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Triangles indicate survey area, yellow ones indicate the distribution areas of Luehdorfia taibai; red ones indicate the documented distribution
sites but we do not discover Luehdorfia taibai; white ones indicate the areas without any distribution record and we do not find Luehdorfia taibai
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Fig. 11
Luehdorfia taibai in the habitat
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Fig.12 Relationship of nectar flower density and the number of
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Table 7 Correlations of Luehdorfia taibai number and habitat factors in each habitat in 2012

BT T WE

FRfEiR 22 Pearson F1¢ R %L

Environmental factors Mean SE Pearson related coefficient P

B E Canopy density/% 83 15 -0.912 <0.001
ZF BB Host plants density/ (Fk/m?) 2.23 1.69 0.120 0.726
VIAEAE Y% BE (90337 ) Nectar flower density 3 1 0.701 0.016
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