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Abstract 
The moth Schinia miniana (Grote) of Lepidoptera family Noc- 

tuidae is reported on Desert Marigold (Baileya multiradiata) of 
plant family Compositae. Characteristics of the plant and the life 
history of the insect are discussed. Principal features of this plant - 
insect interaction are described and illustrated. 
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One of the wildflowers that is invariably featured in pop- 
ular guides to Southwestern flora is the Desert Marigold, 
(Baileya multiradiata Harv. and Gray ex. Torr.). This prom- 
inent Arizona native is a favorite for several reasons. It is a 
vigorous, xeric- adapted, biennial or perennial, low- growing 
herb with wooly sculptured gray -green leaves (Kearney and 
Peebles, 1960). Above the attractive leafy clump are a pro- 
digious number of solitary composite inflorescences (corn - 
monly called flower heads) each on a foot -long peduncle. 
The large, showy, richly -yellow flower heads bob and sway 
gracefully in the breeze. Of the early spring flowers, it is 
one of the most dependable. In the Tucson area the peak of 
flower production is from March through April but some 
plants continue to produce some flowers right through 
summer to as late as November (McGinnies, 1980). 

Baileya multiradiata, known also as Desert Baileya, is 
distributed throughout Arizona except for the upper eleva- 
tions of the northeast. Its range extends into the canyon 
lands of Utah, southern Nevada, the deserts of southeastern 
California, eastward across New Mexico and into western 
Texas, and southward into Chihuahua and Sonora, Mexico 
(Welsh et al., 1987). Its reputation as a roadside flower is 
well deserved for it grows especially well on open, disturbed, 
gravelly soil and thus thrives on road shoulders while often 
being absent from adjacent undisturbed soil. 

In recent years, the desert marigold's use as a landscape 
accent plant has increased. Its color and texture contrast 
with other garden plants and its long flowering season and 
drought tolerance make it a perfect addition in these times 
of reduced water consumption. So numerous are its desirable 
qualities that New Mexico State University researchers 
have recently developed two extension brochures - one 
advocating its uses in landscaping and another describing a 
system of nursery plant production (Cotter et al., 1980, 1982). 

Research into the chemistry of the plant has revealed an 
ironic contrast of positive and negative value to man. One 
of its chemical constituents, hymenoxon, is toxic to some 
livestock and there are reports of 25% losses where sheep 
have fed on this plant on overgrazed rangelands in Texas 
(Hill et al., 1979) In Arizona, B. multiradiata is listed as a 
potentially hazardous rangeland plant (Schmutz et al., 1968). 
Poisoning of cattle and horses seems never to have been 
reported, however. On the positive side, researchers at 
Arizona State University Cancer Research Institute have 
extracted and identified at least half a dozen compounds 
(e.g. fastigilin and radiatin) with antibiotic and antitumor 
activity (Pettit et al., 1978). 

Our initial interest in the plant was based on a general 
curiosity concerning plants of the family Compositae as 
sources of insect growth regulators (IGRs). Insect anti -hor- 
mones, chemicals which cause precocious metamorphosis, 
have been isolated from the closely allied genera Ageratum 
and Chrysanthemum (Bowers, 1976, 1987). Desert plants 
producing IGRs or other allelochemical substances to deter 
herbivory are often relatively abundant and have fewer insect 
consumers, as appears to be the case with B. multiradiata. 
However, during the course of collecting plant material we 
noticed that an occasional flower head was sealed up as a 
ball. Some of the sealed flower heads contained a yellow 
caterpillar. Adults reared from these larvae were determined 
to be a species of noctuid "flower moth ", Schinia miniana 
(Grote). 
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Larval cocoons formed by Schinia miniana larvae in 
flower heads of Baileya multiradiata. 

Webbed -up flower head opened to reveal larva feeding on 
central achenes. 

Adult male of Schinia miniana on inflorescence of Baileya 
multiradiata. 

Typical occurrence of Baileya multiradiata on a gravel 
roadside. 

The species was initially described in 1881 in the genus 
Rhododipsa. The one paragraph description based on the 
coloration of the adult was followed a year later in the same 
journal by dorsal and lateral color illustrations, a rare treat- 
ment in those days, afforded to this species no doubt because 
of its uncommonly bright colors for a noctuid moth (ocher 
colored forewings with two transverse white bands and 
wine red hindwings). The species was again illustrated in 
The Moth Book (Holland, 1937). David F. Hardwick's 1958 
monograph synonymized Rhododipsa with Schinia and 
provided a wealth of biological information on the genus 
but nothing specifically about S. miniana. 

Over the past two years we have on four occasions col- 
lected several hundred webbed -up flower heads. These 
"larval cocoons" built in flower heads were not found in 
early spring (March -April) despite several searches, but 
were common in May and again in August and September. 
Undoubtedly there are at least two generations per year in 
the Tucson area. Approximately one third of the webbed 
flower heads are found with a single larva present and feed- 
ing on the central achenes. We have never found more than 
one larva per flower head. The other two thirds of the webbed 
flower heads have been vacated but show the signs of previ- 
ous occupation: central achenes eaten out, fecal pellets, and 
often a single exuvium or cast skin. These observations in- 
dicate that probably at least three different inflorescences 
are used over the course of the five larval instars. Only the 
soft developing central achenes are eaten and not the outer 
sterile ray flowers. Flower heads are usually abandoned 
before all the achenes are consumed. We speculate that S. 
miniana is a major selection agent causing the desert mari- 
gold to generate the multiple flower heads alluded to by its 
scientific name, multiradiata. 

Large larvae were observed to web up flower heads in as 
little as 20 minutes. The webbed -up inflorescence presum- 
ably serves several functions for the larvae: protection from 
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Central achenes slightly parted to reveal egg of Schinia 
miniana. 

predators or excessive solar radiation and lowering the rate 
of desiccation. It may also serve to keep out other larvae. 
When larvae were placed together in a petri dish they im- 
mediately attacked and bit each other, drawing hemolymph. 
They apparently are highly antagonistic and never share a 
flower head. 

Some caterpillars in the family Oecophoridae web up 
leaves in order to avoid solar radiation which photo- activates 
toxic linear furanocoumarins in certain umbelliferous host 
plants (Berenbaum, 1981). Thus, S. miniana may also web 
up flower heads in order to avoid the photo- activated poly - 
acetylenes which are abundant in the composite family. 

The webbing may also help to keep out the ectoparasitic 
first instar triungulin larvae of a beetle (probably Rhipi- 
phorus vierecki (Fall) - the normal hosts of which are bees 
(F. G. Werner, personal communication)). Only the last in- 
star larvae appeared susceptible to attack by these tiny 
triungulins. As many as 10 were found attached around the 
neck. Infested caterpillars were emaciated suggesting that 
the truingulins eventually kill the caterpillar host. These 
triungulins could be a major source of mortality for the 
larval stage of the moth. 

As typical of other species of Schinia the pupal stage was 
found buried in the soil beneath the host plant. There was 
no pupal cocoon. Pupae were easily sexed and the pupal sex 
ratio was even. Pupal wet weight ranged from 116 to 47 mg., 
mean = 76.8, S.D. = 16.7 (N = 44). The heavier pupae 
emerged earliest and with the greatest rate of successful 
eclosion. 

In the lab we observed an adult female ovipositing on im- 
mature inflorescences. The egg was inserted between the 
disc flowers in the center of the inflorescence. The eggs 
were yellow -green, cylindrical, about twice as long as wide, 
and smooth. This is unlike the sculptured, spherical eggs 
typical of heliothidines that oviposit on open plant surfaces 
(Hardwick, 1958). 

Desert Marigold Moth 77 

Triungulin larvae attached to prothoracic segment of 
caterpillar. 

In the adult a distinctive color dimorphism occurs in the 
hind wings. The male is a more brilliant wine -red or magenta 
while the female is more of a brown -red or russet. Species 
of Schinia are referred to as flower moths and are often rather 
colorful day -fliers in contrast to the great majority of drab 
nocturnal noctuids. Often the adult colors are such as to 
camouflage the adult when resting on a flower head of the 
host plant (Hardwick, 1958, 1983). Indeed, the length, color 
and banding of the forewings of S. miniana would seem to 
be well suited for camouflage on the dried flower heads 
which are faded to a clay -yellow. The brilliant magenta 
hind wings of the male are quite exceptional for a noctuid 
moth, even for the genus Schinia. The pattern of brilliantly 
colored hind wings concealed by the forewings however is 
fairly common among other insects and is generally consid- 
ered an adaptation to startle predators. The sexual color 
dimorphism in this case, however, suggests a possible al- 
ternative or additional function in sexual communication. 

Aside from the initial description by Grote in 1881, no 
biological information has been recorded for S. miniana in 
the past hundred and eight years. However, the life history 
and immature stages of a closely related species, S. palli- 
cincta Smith (possibly a geographic race or junior synonym 
of S. miniana; Hardwick, personal communication) were 
examined (Hardwick, 1972). The California populations 
which he studied live mainly on sand dunes and feed 
primarily on Bailey pauciradiata Harv. and Gray. Our re- 
port contributes toward understanding the complex inter- 
actions between B. multiradiata and S. miniana. This is 
but one example of the numerous interesting plant- insect 
associations of the Southwest that remain unregistered in 
the scientific literature. 

Acknowledegments 
We take pleasure in thanking Drs. David F. Hardwick 

and Floyd G. Werner for review of the manuscript. 



78 Desert Plants 10(2) 1990 

References 
Berenbaum, M. 1981. Patterns of furanocoumarin distribution and 

insect herbivory in the umbelliferae: plant chemistry and corn - 
munity structure. Ecology 62(5):1254 -1266. 

Bowers, W. S., T. Ohta, J. S. Cleere, and P. A. Marsella. 1976. Dis- 
covery of insect anti -juvenile hormones in plants. Science 193: 
542 -547. 

Bowers, W. S., and M. Aregullin. 1987. Discovery and identifica- 
tion of an anti -junvenile hormone from Chrysanthemum 
coronarium. Mem. Inst. Oswaldo Cruz, Rio de Janeiro 82 
(Suppl. III):51 -54. 

Cotter, D. J., D. T. Sullivan, and R. E. Gomez. 1980. Baileya in 
Landscapes. New Mexico Coop. Ext. Service Guide H -704. 

Cotter, D. J., L. Finkner, and D. Sullivan. 1982. Germination and 
transplanting of Baileya multiradiata. New Mexico St. Univ. 
Agric. Exp. Sta. Res. Report 489:1 -4. 

Grote, A. R. 1881 -2. Moths collected by Prof. Snow in New 
Mexico with list of eudriini. Papilio 1:174 -177; 2:64 -65. 

Hill, D. W. Kim, H. L., and Camp, B. J. 1979. Quantitative analysis 
of hymenoxon in plant tissue Hymenoxys odorata, Helenium 
hoopsii, and Baileya multiradiata, poisonous range plants. J. 

Agric. Food Chem. 27(4):885 -887. 
Hardwick, D. F. 1958. Taxonomy, life history; and habits of the 

elliptoid -eyed species of Schinia (Lepidoptera: Noctuidae) with 
notes on the Heliothidinae. Can. Entomol. Suppl. 6:1 -116. 

Hardwick, D. F. 1972. The life history of Schinia pallicincta (Noc- 
tuidae). J. Lepidop. Soc. 26(1):29 -33. 

Hardwick, D. F. 1983. A new species of Schinia (Noctuidae) from 
central Florida, with description of its life history. J. Lepidop. 
Soc. 37(2):148 -154. 

Holland, W. J. 1937. The Moth Book. Doubleday, Dovan & Co. 
Garden City, New York. 

Kearney, T. H. and R. H. Peebles. 1960. Arizona Flora. 2nd Ed. 
Univ. Calif. Press. Berkeley. 1085 pp. 

McGinnies, W. G. 1980. Native Desert Plant Flowering Seasons, 
Tucson Vicinity. Office of Arizona Lands Studies. University of 
Arizona. Tucson. 

Pettit, G. R., C. L. Herald, G. F. Judd, G. Bolliger, L. D. Vanell, E. 

Lehto, C. P. Page. 1978. Antineoplastic agents. 52. Baileya mul- 
tiradiata. Lloydia 41(1):29 -36. 

Schmutz, E. M., B. N. Freeman and R. E. Reed. 1960. Livestock - 
Poisoning Plants of Arizona. Univ. Ariz. Press. Tucson. 

Welsh, S. L., N. D. Atwood, S. Goodrich, and L. C. Higgins (eds.) 
1987. A Utah Flora. Great Basin Naturalist Memoirs. No. 9. 
894 pp. 

A Mexican Curandero 
- Continued from page 64 

somewhat from its credibility. However, I witnessed an 
Italian midwife perform a similar procedure on a breech 
presentation with success. The attending doctor was pre- 
paring for a Caesarean section at the time. There seem to 
be threads of consistency among methods in provincial 
medicine that transcend cultural boundaries. Unfortu- 
nately, the value of such procedures and their possible ap- 
plications to modern medicine have been little studied by 
professionals. Knowledge of methods used by curanderas 
and midwives rarely reaches the modern physician and 
when it does it is in the form of an anecdote, which detracts 
from its credibility. In many cultures these procedures are 
often associated with ritualistic incantation or prepara- 
tion, an aspect of provincial medicine that makes it dif- 
ficult, if not undesirable, to study by a professional. 
Nonetheless, the modern physician is confronted by many 
of the same problems facing curanderas and midwives. The 
curandera and midwife have the benefit of the experience 
of numerous generations. Experience, when finally studied, 
may prove to have been of more value than previously 
comprehended. Attention should be given to the medicinal 
plants used by cultures that inhabit tropical and subtropi- 
cal regions of the world. Such regions have the most diverse 
of all floras and have had countless generations of provin- 
cial experience. Nevertheless, the plants and their 
medicines have been little studied scientifically. It is not 

mere coincidence that plant families singled out as having 
medicinal properties by diverse cultures of the tropics are 
often the same, and used for similar ailments. The medical 
effects are real and have been repeatedly discovered and re- 
discovered by unrelated peoples. 
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