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BREVIPALPUS MITES (ACARI: TENUIPALPIDAE) IN FLORIDA
AND EVALUATION OF CHEMICAL CONTROL ON CITRUS
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ABSTRACT

Larvae, nymphs and adults of the false spider mites Brevipalpus phoenicis (Gei-
jskes) and B. obovatus Donnadieu (Acari: Tenuipalpidae) were found feeding on the
ventral surface along the midrib of 'Robinson' tangerine leaves during December
1990. Resinous irregular areas were present in association with the chlorotic mid-
vein areas of injured cells on the lower leaf surface. Similar injury was occasionally
evident on some lateral veins in association with the mites. Yellowed, blistered areas
were evident on the upper leaf surface opposite the injured areas on the lower leaf.
Leaf drop was evident only on trees that were heavily infested with false spider
mites. This type of leaf injury by Brevipalpus mites has not been previously reported
on Florida citrus. Chemical control evaluations showed that AC 303,630 in combina-
tion with petroleum oil, pyridaben, fenbutatin-oxide, dicofol or high rates of sulfur
provided at least 35 days control. Ethion was less effective and carbaryl failed to con-
trol these mites.
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RESUMEN

En diciembre 1990, se encontraron larvas, ninfas y adultos del acaro falso Brevi-
palpus phoenicis (Geijskes) y B. ovatus Donnadieu (Acari: Tenuipalpidae) alimentan-
dose en el envéz de las hojas de mandarina "Robinson". Se observaron areas
resinosas irregulares conjuntamente con areas cloroticas en la nervadura central en
el envéz. Un dafo similar se encontr6 ocasionalmente en algunas nervaduras se-
cundarias. En el haz se observd, amarillamiento y ampollamiento de las areas afecta-
das. Se observé defoliacion unicamente en aquellos arboles con una gran infestacion
de acaros falsos. Este tipo de dafio no ha sido reportado en citricos en Florida. Las
evaluaciones de control quimico demostraron que AC 303,630 en combinacién con
aceite, pyridaben, fenbutatin-oxide, dicofol o altas dosis de azufre brindaban control
por 35 dias. Ethion fué menos efectivo y carbaryl no controlé estos acaros.

Three species of false spider mites [Brevipalpus californicus (Banks), B. obovatus
Donnadieu, and B. phoenicis (Geijskes) (Acari: Tenuipalpidae)] have been collected
from citrus in Florida (Denmark 1984). All three species are cosmopolitan and occur
on citrus in Asia, Africa, Australia, Europe, the Middle East, South America, and the
United States (Jeppson et al. 1975). These mites feed on fruit, stems, branches, and
leaves of citrus. On leaves, they are most commonly found on the lower surface near
the midrib or veins.

False spider mites are reddish in color, slow moving, and not readily detected be-
cause of their small size and sluggish behavior. They are about 260 pm in length
(Muma 1961). Brevipalpus mites are found on many perennial plants and have rela-
tively long life cycles compared with other phytophagous mite pests, especially on
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citrus. Population levels of these mites tend to increase slowly due to their relatively
long life cycle (i.e., 35 days at temperatures between 70 and 85°F) (Manglitz & Cory
1953).

The greatest concern with Brevipalpus species on citrus in Florida and elsewhere
in the world has been their association with the viral disease, leprosis (Chiavegato et
al. 1982). Leprosis and infestations of B. californicus very nearly destroyed the citrus
industry in Florida before the late 1920's (Knorr et al. 1968). Leprosis was first ob-
served in Florida in the 1860's and ultimately was found in 17 counties that essen-
tially represented the total citrus growing area within Florida at that time. The
problem disappeared from Florida citrus in the late 1920's apparently following the
widespread usage of sulfur for mite control (Knorr et al. 1968).

Symptoms of leprosis have been reported to occur on fruit, leaves, shoots and
large limbs. Chestnut-brown spots from pinhead size to 6 mm in diameter occur on
oranges (Knorr 1973). In Florida, this malady has been referred to as nailhead rust
(Knorr & Price 1958). Similar lesions occur on both upper and lower leaf surfaces, es-
pecially along the margins. Scaly lesions, called scaly bark, grow on the twigs (Knorr
& Price 1958).

Chiavegato et al. (1982) conducted transmission studies with the virus causing
leprosis and its vector B. phoenicis. The causal agent of leprosis is presumed to be a
mite-vectored bacilliform virus (Garnsey et al. 1988). Leprosis has been transmitted
by larvae of B. phoenicis after a 24 h acquisition period but nymphs and adults were
less efficient (Chiavegato & Salibe 1984).

According to Knorr (1959), only B. californicus has been associated with this dis-
ease in Florida. B. obovatus has been associated with leprosis in Argentina and Ven-
ezuela (Garnsey et al. 1988). B. phoenicis is the vector in Brazil (Chiavegato et al.
1982).

Knorr et al. (1968) found foliar and fruit lesions on 'Valencia' orange that were
similar in color, size and diameter to those caused by leprosis. However, correspond-
ing lesions on shoots, twigs or branches were not evident. Large populations of B.
californicus and B. phoenicis were associated with a rind spotting of grapefruit in
Texas between June and October 1966. The injury was only on fruit and resembled
leprosis-like spotting (Dean & Maxwell 1967).

Brevipalpus gall or nodal galling resulted from B. phoenicis feeding on citrus
seedlings in Venezuela and Florida (Knorr & Denmark 1970). Plants subsequently
died since they were unable to leaf out. They further reported leaf drop on sour or-
ange seedlings where B. phoenicis occurred in association with the fungus Elsinoe
fawecetti Bitancourt & Jenkins. Another foliar problem called phoenicis blotch has
been reported in association with B. phoenicis on Florida citrus. Diffuse chlorotic
spotting of foliage in sweet orange trees occurred which resembled early stages of
leprosis. However, no gumming of the affected areas occurred (Knorr et al. 1960).

Because little attention has been given to Brevipalpus mites in recent years, it is
appropriate to review chemical control of these potentially serious pests. These mites
have been observed in many citrus groves throughout Florida in conjunction with
other research activities (unpub. data). A serious leaf drop problem caused by high
populations of B. phoenicis and B. obovatus was identified in 'Robinson’ tangerine. In-
jury to leaves and subsequent chemical control evaluations are reported in this paper.

MATERIALS AND METHODS

A'Robinson’ tangerine grove located in Haines City, Polk County, Florida was vis-
ited on 28 December 1990. The grower had complained about extensive leaf drop to
his 3-year-old trees. Several trees were examined. Only Brevipalpus mites were
found associated with leaf injury. They were removed for slide mounting in Hoyer's
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medium (Krantz 1978) and subsequent identification to species. No other arthropods
were found on the leaves.

Chemical control of Brevipalpus mites was assessed during 1991 and 1992. Both
experiments were established in a 'Hamlin' orange grove of 20+-year-old trees in
Hardee County that were 2.4 to 3.7 m high with 3 to 4.6 m canopy diameters and in-
fested with moderate numbers of Brevipalpus mites. Tree spacing was 3.7 by 8.5 m
with 321 trees per hectare. Pesticide treatments were applied dilute in 5,574 liters of
water per ha with a handgun using a truck-mounted sprayer at 350 psi on 3 July
1991. The 1992 field experiment was established in the same grove site. Treatments
were applied dilute in 7,781 liters of water per ha with a handgun on 1 July 1992.

Experimental miticides included AC 303,630 [4-bromo-2-(4-chlorophenyl)-1-
(ethoxymethyl)-5-(trifluoromethyl) pyrrole-3-carbonitrile] (American Cyanamid
Corp., Princeton, NJ) formulated as a 24% emulsifiable concentrate (EC) and a 22.5
g per liter (3 Ib per gallon) soluble concentrate (SC), pyridaben formulated as 20 and
75% wettable powders (WP) (BASF Corp., Research Triangle Park, NC), and Mi-
crothiol sulfur (ELF ATOCHEM Corp., Tifton, GA) was a micronized WP formula-
tion containing 80% sulfur while the other sulfur compound was a 90% WP
formulation. The remaining pesticides included FC435-66 petroleum oil (Orchex
796), fenbutatin oxide (= VendexD), dicofol 4EC, ethion 4EC, and carbaryl 80S that
are registered for use on citrus.

Treatments were assigned at random to single tree plots in 1991 and in a random-
ized complete block design in 1992 and replicated 5 times in both experiments. Each
sample tree was a vigorous, healthy tree representative of the block, and each plot
was separated from adjacent plots by at least one tree within and between rows.

Forty fruit were picked at random around the perimeter of each sample tree after
42 d post-treatment on 14 August 1991. Each fruit was agitated in a bucket contain-
ing 80% ethyl alcohol, detergent, and bleach that was modified by increasing alcohol
concentration in a mixture developed by Gilstrap & Browning (1983). The solution
from each sample tree was poured into a separate labeled jar, returned to the labora-
tory, and then poured into a gridded Petri dish and examined using a stereomicro-
scope. The number of motile Brevipalpus mites per sample was counted.

In 1992, 20 fruit per sample tree were washed individually in a bucket containing
the alcohol-detergent-bleach solution and vigorously shaken immediately after pick-
ing. The solution from each sample tree was poured into a separate labeled jar and
returned to the laboratory where the contents were counted as before. Preliminary
sampling indicated that this method captured at least 95% of false spider mites on in-
dividual fruit. A subsample of 10 to 20 mites from each of 2 or 3 water-sprayed trees
was slide-mounted and identified to species from sample dates during both years.

The mite count data in each treatment were subjected to Log,q (X + 1) transfor-
mations for statistical analysis using PROC ANOVA (SAS Institute 1991). Untrans-
formed counts are presented for comparison in the tables. If the difference between
treatments was significant (P < 0.05), Duncan's (1955) new multiple range test was
used to separate treatment means.

RESULTS AND DISCUSSION

Brevipalpus phoenicis and B. obovatus were identified from larvae, nymphs and
adults collected from the injured 'Robinson’ tangerine leaves in Haines City (Fig. 1A
and B). Yellow blistered areas on the upper leaf surface occurred along the lengths of
most infested leaves. Resinous irregular injured areas were present in association
with the chlorotic midvein areas of injured cells on the lower leaf surfaces. No indi-
cation of mesophyll collapse (Pratt 1958) was evident. Similar injury was occasion-
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Fig. 1. (A) Brevipalpus sp. nymph. (B) Brevipalpus sp. adult. (C) Feeding injury
caused by B. phoenicis and B. obovatus. (D) Lower leaf surface feeding injury prima-
rily along the midvein with some lateral vein injured areas (1A) and yellow blistered
area (BA) on the upper leaf surface.

ally evident on some lateral veins too. Considerable leaf drop of mite infested leaves
was evident (Fig. 1C and D) while adjacent non-infested 'Robinson' trees did not have
injured leaves or leaf drop. All of the mites were found on the ventral surface of each
infested leaf, mostly along the midvein, with motile numbers often exceeding 50 per
leaf. Occasionally, chlorotic or resinous areas between lateral veins on the lower leaf
surface were found infested with these mites. Mite infestations were heavier along
the four or five rows on the north edge of the grove during December 1990. Leaf drop
was confined to these trees. This type of leaf injury by Brevipalpus mites has not been
previously reported on Florida citrus. None of the types of injury previously described
from other countries corresponded to foliar injury and leaf drop reported here.

Three adult B. phoenicis and 5 adult B. obovatus specimens were identified from
a series of 20 prepared slides from the 'Robinson’ tangerine trees in 1990. In the 1991
miticide experiment on 'Hamlin' orange, B. phoenicis and B. obovatus accounted for
68 and 32%, respectively, of the 34 specimen identifications. Slide-mounted speci-
mens identified from subsamples collected between 9 July and 27 August 1992 were
86% (N = 139) B. phoenicis and 14% (N = 23) B. obovatus. According to Denmark
(1984), B. obovatus has rarely been found on Florida citrus. B. phoenicis was the
principal false spider mite observed during this study on both 'Robinson' tangerine
and 'Hamlin' orange in Central Florida. B. californicus was not recorded during this
study.

In 1991, AC 303,630 at both rates, pyridaben 75 WP and dicofol all provided sig-
nificantly better control compared with the water sprayed trees and Microthiol sul-
fur after 42 days (Table 1).



Childers: Brevipalpus Feeding Injury & Control on Citrus 269

TABLE 1. NUMBERS OF BREVIPALPUS PHOENICIS (GEIJSKES) AND B. OBOVATUS DON-
NADIEU ON ‘HAMLIN' ORANGE FRUIT TREATED ON 3 JuLY 1991.

Post-treatment Means of
Motile Mites per 40 Fruit!

Rate per 378 14 Aug
Treatment and Formulation Liters +42d
AC 303,630 24% EC 100 ppm 36¢C
AC 303,630 24% EC 200 ppm 26¢
Pyridaben 20 WP 181 ¢ 8.2 bc
Pyridaben 75 WP 489 4.8¢c
Dicofol 4EC 355 ml 1.0c
Microthiol sulfur 80% WP 1.8 kg 21.8ab
Water spray — — 344a

F =6.12, df = 6,28, P = 0.0003

IMeans within a column followed by the same letter are not significantly different by ANOVA followed by
Duncan’s NMRT.

In 1992, both rates of AC 303,630 + petroleum oil, fenbutatin-oxide, and both
rates of sulfur provided significantly better control of the mites through 35 days post-
treatment compared with the other treatments (Table 2). Pyridaben and ethion pro-
vided significantly better control of Brevipalpus spp. compared with the water-
sprayed check trees; carbaryl was ineffective.

The new miticides (i.e., AC 303,630 and pyridaben) were compared against estab-
lished standards (i.e., sulfur, fenbutatin-oxide, dicofol) for control of Brevipalpus
mites on Florida citrus.

B. phoenicis has been reported to be susceptible to sulfur, dicofol and chloroben-
zilate while organophosphate and carbamate pesticides are ineffective (Jeppson et
al. 1975). Results from these studies confirm that carbaryl was ineffective in control-
ling Brevipalpus mites. Ethion showed activity against these mites; however, it was
not as effective as AC 303,630, sulfur or fenbutatin-oxide.

Miticide evaluations for control of B. phoenicis on tea in Kenya showed that
flucythrinate, dicofol, omethoate, dimethoate, and permethrin were also effective.
However, significant yield increases were obtained only in the flucythrinate and per-
methrin treatments (Sudoi 1990). In Brazil, dicofol at 37 g Al per 6 liters of water,
clofentezine at 9.45 g Al per 6 liters of water and RU-1000 (an experimental pyre-
throid) at 1.76 or 2 g Al per 6 liters of water were effective at least 35 days following
treatment in controlling B. phoenicis on citrus (Mariconi et al. 1989). Cyhexatin at
20 g Al per 100 liters, binapacryl at 50 g Al per 100 liters and bifenthrin at 5.6 g Al
per 100 liters were most effective in controlling B. phoenicis on citrus in Brazil
(Arashiro et al. 1988).

ENDNOTE

Thanks to Gregory Evans for verification of mite species. Technical assistance
provided by Paul M. Keen, Jr., Michael G. Warmington, and Deanna K. Threlkeld
was greatly appreciated. Florida Agricultural Experiment Station Journal Series
No. R-03583.
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