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ABSTRACT

Proprioseiopsis rotendus (Muma) (Acari: Phytoseiidae) developed and oviposited
when provided with all life stages of Tetranychus urticae Koch (Acari: Tetranychidae),
and pollen of ice plant, Malephora crocea (Jaquin), live oak, Quercus virginiana
Miller, or cattail, Typha latifolia (L.), as food sources under laboratory conditions of 26
+ 1°C and 75-85% RH. Developmental times on the different foods were 6.58 + 0.36,
8.17 £ 0.92,7.29 + 0.51, and 7.41 + 0.89 d (mean + SD) for females, and 6.12 + 0.49,
7.96 + 0.94,6.68 + 0.72, and 6.75 = 0.60 d for males, respectively. When T. urticae was
provided as the food source, the highest net reproductive rate (R, = 23.69), female lon-
gevity (45.7 * 6.26 d), mean generation time (T = 19.54), intrinsic rate of increase (r,,
=0.162), and finite rate of increase (e™ = 1.176) were obtained. Pollen of M. crocea was
the superior food source with R, = 21.73, female longevity = 44.1 + 13.3 d, T = 22.57,
r, = 0.136, and e™ = 1.46, followed by Q. virginiana. Cattail pollen was the least fa-
vorable food source tested with R, = 15.08, female longevity = 56.1 + 4.83 d, T = 23.96,
r,=0.113, and e™ = 1.120. The sex ratio was 57 * 1:43 = 1 (female:male) for all diets
tested. Male longevity was 47.3 = 6.08 d when fed T. urticae compared with 26.9-35.2
d when fed pollen. P. rotendus adult females cannibalized newly hatched larvae. The
mean daily ovipositional rate was 1 per d (max. 2) when fed on T. urticae or 0.5 per d
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(max. 1) when fed on cattail pollen. Duration of the oviposition period was 5 times
longer than the generation time (egg to egg) of P. rotendus.

Key Words: Biology, food range, developmental time, two-spotted spider mites, ovipo-
sition

RESUMEN

Proprioseiopsis rotendus (Muma) (Acari: Phytoseiidae) se desarrollé y ovoposité
cuando fue alimentado con todos los estadios de Tetranychus urticae Koch (Acari: Te-
tranychidae), y polen de Malephora crocera (Jaquin), Quercus virginiana Miller, o
Typha latifolia (L.) en condiciones de laboratorio de 26 + 1°C y 75-85% RH. Los tiem-
pos de desarrollo en los diferentes alimentos fueron 6.58 + 0.36, 8.17 + 0.92, 7.29 +
0.51,y 7.41 £ 0.89 d (media + DT) para las hembras, y 6.12 + 0.49, 7.96 + 0.94, 6.68 +
0.72,y 6.75 + 0.60 d para los machos, respectivamente. Cuando T. urticae fue sumi-
nistrado como alimento, fueron obtenidos los més altos valores de tasa neta de repro-
duccion (R, = 23.69), longevidad de la hembra (45.7 + 6.26), tiempo promedio de
generacion (T = 19.54), tasa intrinseca de incremento (r,, = 0.162) y tasa finita de in-
cremento (e™ = 1.176). El polen de M. crocera fue la fuente de alimento superior, con
R, =21.73, longevidad de la hembra=44.1+ 13.3d, T =22.57,r,, = 0.136,y e™ = 1.46,
seguido por Q. virginiana. El polen de T. latifolia fue la fuente de alimento menos fa-
vorable, con R = 15.08, longevidad de la hembra =56.1+ 4.83d, T = 23.96, r,, = 0.113,
y e™ = 1.120. La relacién sexual fue 57 + 1:43 + 1 para todas las dietas probadas. La
longevidad del macho fue 47.3 + 6.08 d cuando fue alimentado con T. urticae compa-
rado con 26.9-35.2 d cuando fue alimentado con polen. Las hembras adultas de Pro-
prioseiopsis rotendus canibalizaron las larvas recién eclosionadas. La tasa media
ovoposicional diaria fue de uno por dia (max. 2) cuando se alimentaron con Tetran-
ychus urticae, 0 0.5 (max. 1) cuando se alimentaron con polen de Typha latifolia. La
duracién del periodo de ovoposicién fue 5 veces mas larga que el tiempo de generacion
(de huevo a huevo) de P. rotendus.

Thirty-eight species of phytoseiid mites have been reported on Florida citrus; how-
ever, the biology of only a few have been studied (Muma & Denmark 1970, Abou-Setta
& Childers 1987, 1989, Caceres & Childers 1991, Yue et al. 1994, Fouly et al. 1995).
Proprioseiopsis rotendus (Muma) (Acari: Phytoseiidae) was recorded from Florida cit-
rus litter and bark (Muma & Denmark 1970) as well as from a wide range of plants
in Arizona and Pennsylvania (Moraes et al. 1986).

Some phytoseiid mites (especially in the genus Euseius) can use alternative food
sources such as pollen. This phenomenon increases species survival when animal prey
are scarce. Such species are considered low density regulators, density independent,
and have the ability of population increase in advance of their prey in late spring and
early summer (McMurtry & Johnson 1965, Kennett et al. 1979, Abou-Setta &
Childers 1987, Flechtmann & McMurtry 1992). To our knowledge, the biology of this
genus has not been previously studied.

This study was conducted to determine the impact of different diets on the biology
and life table parameters of P. rotendus. Two spotted spider mites, Tetranychus urti-
cae Koch (Acari: Tetranychidae), and pollen of ice plant, Malephora crocea (Jaquin),
live oak, Quercus virginiana Miller, or cattail, Typha latifolia (L.) were selected for
this purpose.

T. urticae is a common phytophagous mite that feeds on more than 150 species of
host plants (Jeppson et al. 1975). It is only an occasional pest on Florida citrus under
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greenhouse conditions (Childers 1994). M. crocea pollen has been used as a diet for
other phytoseiid mites in studies which were conducted in California and Florida (Mc-
Murtry & Johnson 1965, Abou-Setta & Childers 1987, Fouly et al. 1995). T. latifolia
and Q. virginiana are annual and perennial plants, respectively, that occur in and
around citrus groves in Florida. Their pollens may be natural food sources for P. ro-
tendus during flowering.

This study was part of an ongoing effort to understand the biology of natural ene-
mies associated with citrus in Florida.

MATERIALS AND METHODS

The P. rotendus culture was established from individuals collected on lower canopy
leaves in a ‘Pineapple’ orange grove at Fort Ogden, DeSoto County, Florida in March
1993. The main culture was maintained on plastic arenas similar to ones used by
Swirski et al. (1970). The rearing arena consisted of a water wick and a black painted
plastic surface surrounded with a sticky barrier to prevent mites from escaping. Are-
nas were covered with plastic Petri dish bottoms to provide an enclosed environment
about 2 cm high. A small piece of black construction paper was provided as arresting
place and a few non-absorbent cotton fibers were attached to the water wick as egg
deposition sites. The culture was provided with ice plant pollen obtained from the
University of California-Riverside.

The food sources evaluated included all stages of T. urticae (on small pieces of Lima
bean leaves), or pollen of M. crocea, Q. virginiana, or T. latifolia. Pollens were collected
when available in the field and stored in the refrigerator at 5°C; small amounts were
added to the arena as needed using a fine 5-0 sable hair brush.

The newly deposited eggs were transferred individually to 2.5 cm diam arenas.
Newly hatched larvae were provided with one of the food sources listed. As new fe-
males matured, they were exposed to males from the same food group or from the
main culture. A male was present with each female until her death.

The arenas were held in an environmental chamber at 26 + 1°C with a photoperiod
of 12:12 (L:D). Relative humidity (75-85%) was measured at 1 cm height above the
arena surface using a thermocouple for temperature and relative humidity (Abou-
Setta & Childers 1987).

Individual development, survival, and egg deposition were observed daily. Life ta-
ble parameters were calculated using a BASIC computer program (Abou-Setta et al.
1986).

RESULTS

Behavioral Observations

Rearing of P. rotendus was successful using the plastic rearing arena with either
one of the pollens or motile stages of T. urticae as the food source. Eggs, larvae,
nymphs and adults of T. urticae were consumed by adult P. rotendus.

P. rotendus eggs were whitish, crystalline, elongate-oval, and with a sticky surface
when newly deposited. Their color changed to light reddish-brown before hatching.
Larvae were whitish and slightly larger than the egg.

The protonymph and deutonymph stages were progressively larger than the larval
stage with developing body color becoming increasingly brownish. Males were smaller
than females and with the same brown coloration. Morphology of this species was con-
sidered by Fouly et al. (1994).
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Mating took place just as a female reached maturity and continued for about 4 h.
Mated females became more spherical as the egg developed compared to unmated fe-
males. No multiple matings were observed.

Eggs were deposited on the arena’s surface close to the water wick, on the con-
struction paper, or on the cotton fibers attached to the water wick. Egg deposition sites
were the same regardless of food source.

P. rotendus was easily disturbed in the arena when exposed to bright light after
darkness. Avoidance of light may contribute to their inhabiting the inner or lower can-
opy and surface debris on the ground.

Cannibalism was observed in crowded cultures, especially by adults feeding on
newly emerged larvae. Feeding was not observed on any other stage.

Developmental Time and Adult Longevity

Type of diet tested and gender significantly affected individual developmental
time and adult longevity. Mean male developmental time (6.95 + 1.0 d) and longevity
(34.20 + 9.46 d) were significantly shorter than that for female (7.40 + 0.9d and 48.25
+ 9.5 d respectively).

Both sexes developed significantly slower on ice plant pollen than other diets. Fe-
male mean developmental time, 6.58 + 0.36 d, was the shortest on T. urticae (Table 1).

Mean female longevity was significantly longer on cattail pollen than other diets
(56.1 + 4.8 d) while oviposition was the lowest (Tables 1 & 2).

Mean male longevity was significantly longer on T. urticae (47.3 + 6.1 d) followed
by live oak, cattail, and ice plant pollens (Table 1).

Life Table Parameters

Sex ratio was not affected by food source (Table 2). Survival curves of P. rotendus
under laboratory conditions followed a type | pattern in which most eggs developed to
maturity and death occurred gradually after an extended ovipositional period (Fig. 1,
L).

Maximum daily oviposition per female did not exceed 2 eggs per female per day (m,
value of 1.19 expected female progeny per female per day) when fed upon T. urticae
(Fig. 1). Average daily oviposition ranged from a maximum of 1 egg per day when fed
T. urticae to a low of 0.5 egg per day on cattail pollen.

TABLE 2. EFFECT OF FOOD SOURCE ON LIFE TABLE PARAMETERS OF PROPRIOSEIOPSIS
ROTENDUS AT 26°C.

Percentage
Female
Food Source (%) F R} T (d)! r.t e™
Tetranychus urticae 57 41.46 23.69 19.54 0.162 1.176
Malephora crocea 56 39.11 21.73 22.57 0.136 1.146
Quercus virginiana 56 29.16 16.33 21.41 0.130 1.139
Typha latifolia 58 26.05 15.08 23.96 0.113 1.120

*F, mean total fecundity (eggs per female); R , net reproductive rate; T, mean generation time; r_ intrinsic rate
of increase; e™, finite rate of increase.
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Fig. 1. Age-specific fecundity (M,) and survivorship (L,) of Proprioseiopsis rotendus
feeding on different sources of food at 26°C. (A) Tetranychus urticae (mite); (B) Male-
phora crocea (pollen); (C) Quercus virginiana (pollen); (D) Typha latifolia (pollen).

Feeding on T. urticae resulted in the highest mean total fecundity of 41.46 eggs per
female, net reproductive rate (R value of 23.69 expected females per female, and
shortest mean generation time (T) of 19.54 d. Feeding on pollen of different plant spe-
cies resulted in lower r_ values with ice plant providing the maximum r,, (Table 2). A
similar ranking for the diets was observed for Typhlodromalus peregrinus (Muma)
(Fouly et al. 1995).

DISCUSSION

P. rotendus developed more slowly than most species of Phytoseiidae previously
studied. This slow development may be a requirement to compensate for lower levels
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of available food in both litter and the lower tree canopy than more arboreal phy-
toseiid species. Other phytoseiid species completed their development from egg to
adult female at a constant temperature of 25-26°C within a range of 4-6 d (Sheriff
1982, Abou-Setta & Childers 1987, 1989, Bonde 1989, Caceres & Childers 1991, Fouly
et al. 1995) compared with 6.58-8.17 d for P. rotendus.

The ovipositional period for P. rotendus was about 5 times greater than the gener-
ation time with a maximum ovipositional rate of 2 eggs per female per day. This ratio
did not exceed 3-4 times for other phytoseiid species studied from Florida citrus (Eu-
seius mesembrinus (Dean), Galendromus helveolus (Chant) and T. peregrinus) with
maximum oviposition rates of 3-4 eggs per female per day at the same temperature
(Abou-Setta & Childers 1987, Caceres & Childers 1991, Yue et al. 1994, Fouly et al.
1995). The number of eggs produced by a female over a period equal to one or two gen-
eration times was responsible for most of the calculated r,, value for mites and insects
(Abou-Setta & Childers 1991). The longest survival of P. rotendus adult females oc-
curred on cattail pollen, the least suitable food source.
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