
Biology and Life History of Propylea 14-punclata (Coleoptera: Coccinellidae),
an Exotic Predator of Aphids1'2

C. E. ROGERS,3 H. B. JACKSON,* G. W. AXGALET,3 AND R. D. E1KENBARY"

ABSTRACT
Following a preoviposition period averaging 9.2 days

in the laboratory, Propylea 14-punctata (L.) females
deposited a mean of 1308 ova. Although 68% of the ova
hatched, only 9.4% of them resulted in adults because
of sibling cannibalism and predation by older larvae. In-

Propylca 14-punctata (L.) is a common predator
of aphids throughout much of Europe. It is poly-
phagous and occupies diverse habitats. It has been
observed preying upon Aphis fabac Scopoli on beans,
Microsiphum cvansi (Theobald) on nettles, and Mac-
rosiphum solanifolii (Ashmead) on hops in England
(Banks 1955, Southey 1946) ; Aphis gossypii Glover
on cotton and Myzus persicac Sulzer on peas in Russia
(Shcheglov 1930) ; Aphis pomi De Geer and Dcn-
tatus malicola Mordvilko on apples in Rumania
(Patrascanu 1964) ; Adclgcs (as Clicrmes) piceae
(Ratzeburg) (Phylloxeridae) on fir in Austria
(Schremmer 1956) ; and Aphis (as Longiunguis)
donacias Passerini in France (Scharma 1966) Anga-
let (1965)7 considered P. 14-punctata to be the most
important predator of the cereal leaf beetle, Oulcma
mclanopus (L.) at all locations where the predator
was studied in France and Italy. While field obser-
vations of P. 14-punctata are recorded in European
literature, detailed data on its biology are few.

Grain producers throughout the Plains States ex-
perienced severe losses in 1968 from damage by the
greenbug, Schizaphis graminum (Rondani) on sor-
ghum (Harvey and Hackerott 1969). Subsequently,
the Insect Identification and Parasite Introduction
Research Branch, Entomology Research Division,
USDA, introduced P. 14-punctata into the United
States for possible deployment against the greenbug.
A few of the beetles were forwarded to the Depart-
ment of Entomology, Oklahoma State University,
Stillwater, for colonization and eventual field release.
The original source of the coccinellid has been re-
ported (Rogers et al. 1971). Laboratory investiga-
tions were immediately undertaken to accumulate as
many biological data as possible prior to large-scale
field releases. The responses of P. 14-punctata to the
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cubation required an average of 3.3 days, larval develop-
ment, an average of 9 days; and pupal development, an
average of 4.7 days. The life cycle averaged 26.2 days
at 27°C. The time from ova deposition to subsequent
adult emergence averaged 17 days.

greenbug and other aphids of small grain, as well as
its voracity and survival while preying upon green-
bugs, are reported elsewhere (Rogers et al. 1972a,
b). This paper presents the biology and life history
of /'. 14-punctata under laboratory conditions.

MATERIALS AND METHODS

P. 14-punctata adults were maintained on green-
bugs infesting sorghum hybrid RS-610 enclosed
within cellulose nitrate cages described by Raney
et al. (1971). The cages containing paired adults
were checked each day for ova. When ova were de-
posited on the cage wall, as was usually the case, the
cage was removed and placed over another plant in-
fested with greenbugs. When ova were deposited on
the plant, the parent beetles were transferred to
another caged plant infested with greenbugs. Sib-
lings resulting from an egg mass were reared within
one cage if they numbered less than 10. If more than
ten lst-stage larvae hatched per cage, the excess was
transferred to another cage containing greenbugs.
Mature larvae were isolated into 1-oz (29.6 ml)
plastic cups to pupate. Emerging adults were sexed
and either paired for laboratory studies or used in
preliminary field tests.

Larval development was determined by isolating
fifty lst-stage larvae into individual 1-oz plastic cups
upon eclosion and recording the time of each molt
until the larvae pupate. An abundant supply of green-
bugs was always available to each larva.

RESULTS AND DISCUSSION

Newly emerged females required a preoviposition
period of 7-14 days (x = 9.2), during which copu-
lation was frequent and oviposition did not occur.
At the end of the preoviposition period, 1-3 small
egg masses were deposited at irregular intervals for
a few days, after which daily oviposition was a com-
mon occurrence. Near the end of the reproductive
period, egg masses were produced sporadically and
contained fewer ova. One female oviposited over a
period of 90 days, during which 1800 ova were de-
posited, but the mean was 1308 ova. The egg masses
in our study contained an average of 12 ova (range
1-24), which was twice the average number of ova
per mass observed by Banks (1956a) in the field.
Although one female deposited 65 ova in one day,
the mean was 20 ova/day.

About 68% of the P. 14-punctata ova were fertile.
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The hatch value is approximate because it represents
the percent of ova producing recordable lst-stage lar-
vae (Rogers et al. 1972b), it was impossible to deter-
mine accurate ovum hatchability without constant
surveillance and removal of lst-stage larvae from the
egg masses immediately after they hatched. Banks
(1956b) observed 57 P. 14-punctata ova in the field,
of which only 6% were infertile. However, 5.3% of
the fertile ova (ova not changing color classified as
infertile, while fertile ova darkened prior to hatching)
were consumed by newly hatched larvae before they
dispersed from the egg masses. Infertile ova were
consumed also by lst-stage larvae before dispersion
occurred. This habit further reduces the prospects
of accurate fertility data because it reduces the num-
ber of ova remaining in an egg mass following hatch-
ing and dispersal of the larvae. Sibling cannibalism
may be an evolutionary adaption favoring survival
during food scarcity. Banks (1956b) demonstrated
that each newly hatched Adalia bipunctata (L.) larva
which fed on one unhatched ovum survived twice as
long as unfed larvae of the same age when no other
food was available, thus the period was extended
during which prey might be sought.

Of the 5372 ova observed, 3653 (68%) hatched,
529 (9.6%) developed into pupae, and 511 (9.4%)
reached the adult stage. Thus it appears that larvae
are even more susceptible to predation than ova.
Banks (1955) reported that up to 56% of the lst-
stage coccinellid larvae in the field were destroyed
by predation by older larvae. Rogers et al. (1972b)
also showed that predation upon younger larvae and
pupae from older larvae accounted for 84% mortality
among communally reared larvae in the laboratory,
compared with 5% mortality for larvae reared in
isolation. Sibling predation is not unique to P. 14-
punctata. Witter (1969) reported that Aphidecta
oblitcrata (L.) larvae frequently preyed upon younger
siblings undergoing ecdysis.

Adults emerged from 96.5% of the pupae. Because
pupation occurred within individual containers, mor-
tality resulted from causes other than predation.
Emergence failure resulted from death of prepupae
and pupae, as well as from inability of some adults
to become completely disengaged from the pupal
exuviae.

Larval development required a mean of 9 days.
However, a few larvae completed development in 7
days, while some required 11 days. Each of the 1st
3 stadia lasted ca. 2 days. The 4th stadium lasted ca. 3
days. The 4th-stage larva (Fig. 1) is much larger
and more aggressive than those in earlier stages, and
consumes as many greenbugs as larvae in the 1st 3
stages combined (Rogers et al. 1972b). Patrascanu
(1964) observed the development of 20-25 P. 14-
punctata larvae and stated that duration of the larval
stage varied from 9 to 18 days at 17-22.8°C.

The average time required for development from
ovum to adult was 17 days. However, a few of the
beetles completed development in as few as 13 days,
while some required as many as 21 days. The ova
hatched in 2-6 days following deposition; however,

FIG. 1, 2.—P. 14-punctata.
Pupa.

1, Fourth-stage larva. 2,

the average incubation period was 3.3 days. Pupae
(Fig. 2) required more time to complete develop-
ment than any other single developmental stage. The
duration of the larval stage ranged from 7 to 11 days
with a mean of 9 days. The pupal stadium ranged
from 3 to 8 days with an average of 4.7 days. These
data are similar to those reported by Patrascanu
(1964). She observed an incubation period of 3-5
days at 19-24°C and a pupal duration of 4—5 days at
18-23.8°C.

A detailed study of adult longevity is reported else-
where (Rogers et al. 1972a). The maximum adult
longevity recorded in our laboratory to date has been
147 days by a female.
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Interaction Between Plant Resistance and Parasitism Against the Greenbug1 on
Barley and Sorghum2
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ABSTRACT
Resistant varieties of barley and sorghum comple-

mented activity of a parasite, Lysiphlebus tcstaceipcs
(Cresson), in reducing damage to plants and production
of greenbugs, Schizaphis graminum (Rondani). How-
ever, the number of mummies formed by the parasite did

not correspond completely to the number of greenbugs
that disappeared. Resistant plants had fewer and smaller
mummies compared with susceptible plants. The age of
the sorghum plants made little difference in the relation-
ship.

The greenbug, Schizaphis graminum (Rondani),
has long been considered a chronic pest in the mid-
western United States and during outbreaks has
caused millions of dollars of damage to wheat, barley,
rye, and oats (Dahms 1951). Then during an out-
break in 1968, a new biotype of the greenbug, the
so-called sorghum greenbug or biotype C, also did
considerable damage to sorghum, a crop previously
considered an incidental host. Attempts to control
greenbugs have included investigations of plant resist-
ance, and we now have varieties of both barley and
sorghum with comparatively high levels of resistance.
Natural control has been provided by infestations of
parasites and predators, especially a widely distri-
buted native parasite, Lysiphlebus testaceipcs (Cres-
son).0

L. testaccipes has been studied in controlled labora-
tory tests (Hight et al. 1972, Sekhar 1957). How-
ever, we know of no study of the effect of this para-
site when it is used in conjunction with plant resist-
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ance similar to the interesting study that was clone by
Wyatt (1970) of the combined effect of resistant
chrysanthemums plus Aphidius m-atricariac Haliday
against Mysus persicac (Sulzer). The research re-
ported here was an effort to study the interaction
between plant resistance and parasitism by L. tcs-
taceipes and the effect on biotype C greenbugs.

METHODS AND MATERIALS

All tests were done with laboratory-reared insects
in a greenhouse at Stillwater, Okla., during the win-
ter and spring of 1969-70. The temperature within
the greenhouse varied between 69 and 83°F but
tended to be ca. 75°F. Humidity and lighting were
not measured. The sorghum and barley used in the
tests were plants grown in soil, thinned to 1 plant/
pot ca. 2 weeks after planting, and covered with
plastic cages made with cloth-covered ventilation
holes. Young adult apterous greenbugs and, 24 hr
later, newly mated female L. tcstaceipcs, were intro-
duced by hand into the cages. Five tests reported
here were done over a period of ca. 5 months. In
all tests, measurements made were rate of reproduc-
tion of the greenbug, number of mummies produced
by the parasite, and condition of the plants (rated
on the basis of 0 for no greenbug damage to 5 when
damage killed the plant). The data were usually
recorded daily but are presented as weekly averages
in the tables.


