CONTROL OF CITRUS RUST MITE, CITRUS RED MITE,
AND TEXAS CITRUS MITE WITH MORESTAN !

RoGER B. JOHNSON
University of Florida Citrus Experiment Station, Lake Alfred

In August of 1962, Morestan (formerly Bayer 36205) was included in
a routine initial trial of six new compounds against citrus rust mite,
Phyllocoptruta oleivora (Ashmead). The performance of Morestan in this
test was excellent (Table 1) and led to other tests, not only against citrus
rust mite, but also against citrus red mite, Panonychus citri (MeGregor),
and Texas citrus mite, Futetranychus banksi (McGregor), as well. This
paper summarizes what has been learned aboutl the value of Morestan for
control of some of the mites that feed on Florida citrus.

METHODS AND MATERIALS

All tests were replicated grove trials in which acaricides were applied
with a high-pressure sprayer equipped with double Boyce guns. Applica-
tion was made at pump pressures between 500 and 600 psi.

The density of populations of citrus rust mite on leaves was determined
by one or the other of two methods. In the first method, one lens field
on the upper surface and a similar field on the lower surface of 25 leaves
per tree were examined with a 10X hand lens. A leaf was considered
infested if one or more live rust mites occurred in a lens field. In the
second method, used on small trees and trees with little foliage, citrus
rust mites were counted on samples of one square centimeter on the lower
surface of 10 leaves per vlot.

The density of citrus red mite and Texas citrus mite populations was
determined from samples of 25 leaves per tree. These samples were picked
at random and transported in cylindrical cardboard containers to the lab-
oratory where a Henderson mite brushing machine was used to brush
the mites onto glue-coated glass plates. The mites on the glass plates
were then counted with the aid of a binocular microscope.

Dosages of acaricides are expressed in ounces of active ingredient per
100 gallons of spray.

The chemical definitions of the proprietary compounds used in these
tests are as follows:

Chloropropylate®-—isopropyl 4,4’-dichlorobenzilate

Isolan®-—1-isopropyl-3-methyl-6-pyrazolyl dimethylcarbamate

Morestan—6-methyl-2,3-quinoxalinedithiol cyclic S,S-dithiocarbonate

Nabac®—2,2’-methylene-bis(3,4,6-trichlorophenol)

Pentac®—Dbis (pentachloro-2,4-cyclopentadien-1-yl)

Pyramat®-—6-methyl-2-propyl-4-pyrimidinyl dimethylcarbamate

TPTH—triphenyl tin hydroxide

UC-19786—2-sec-butyl-4,6-dinitrophenyl isopropyl carbonate

UC-20047—isometric mixture of chlorocyanonorboranone O-(methyl=

carbamoyl) oximes.

! Florida Agricultural Experiment Stations Journal Series No. 2378.



‘[949] “4C 9Y} 1B JULIOPIP A[IUBOYIUAIS S4B SI9IIS[ IUSIDYIP Aq POmoO[[of S98vjUDIDd 189, o8ury S[ANN M3N SUBUR(J FO SHNOSIY

Vol. 49, No. 4

LO1W ISTLL SNIYD UM PIISIFUL SIABI| JO JUIIIDJ

q g'L8 2 L29 2 0°9G P 08¢ ag Hoayo pekerdsup)
- q €L6 °q ('8¢ °q ('8¢ P2 008 Gg 0'8 ‘(M0S) 98L6T-0N
mu q 098 2q L'8¥ oq geg °q g'¢2 g 0’8 ‘(dgg) reweisg
m q L'88 °q L'0¥ 2q ggg oqe g'gT g 08 ‘(H93) ue[osy
m q 098 29 L'0¥ qe L'3g oqe ¢IT ¥g 0'8 ‘(Hgg) ue[BIPWIQ
_m q 0'9L q €'€% qe 0y € 0'g vg 08 ‘(DHZ) L¥002-DN
m ® ('8¢ e L9 B g¢g oqe ¢TT 9¢g 08 ‘(Mgg) ueysaIol
W B gLV e L8 B gg qe L'¥ g 0% ‘(M8Z) 91B[1ZULGOI0[Y)
M (Lvadsoad) 2961 Isn3ny ¢z perddy
S Joqueydag 8z Jequialdss 1sn3ny 8g 1Sn3ny g 1sn3ny (g (183 (00T/Z0) SOPIOLIBOEB JO JUSIPAISUL DAIY

226

‘SEAN], FONVIQ [VIONTTVA, NO ELI]A
IS0y SNALI) ISNIVOY ALVTIZNEGOHO'THD HLIIM GZIVANC) STYIMALVIN TVLNANINEdXH ¥EHIQ FAI] ANV NVISHSOWN—T AT4dVL



227

Control of Mites with Morestan

Johnson

130120
¢z I9)Je g pue “snSny AT I91Fe § ‘(Mdy 0§ 19)je ¢ ‘Aerds Iaquiada( [T AU} J93Je SIUNOD L SMO[JOf SB ‘Sjunod 9T 8] pur sadesop g uo pasegi

‘[248] 9)¢ 9} 1B 1ULISPIP A[JUBIYIUSIS adB S19339] JUDISYIP £q PO MO[[0] SOIWL JO SI3qUINN 3189, agduey 9{dII[NA MON SuBdIUN JO 5 NSO P uen
‘uonyed(dde jo sojel JOF 1X3}

298 "pajussald e safesop [[e J0F sjunod 93w Leadsysod Jo afeisAr sY) A[uo jng ‘safesop MO[ PuB ‘WNipswt ‘y3ry ur porjdde sIam SIPIIIBIV 4

2 86 q 89T 2 60°g € 97 € |0 f[e7 9)e[lZusqoloy)
q a9 ® 03 29 186 ® QT q 8T’ AMGZ UB}SAIO
qe g¢’ ® 65 qe LL'T 8 $g g 0T reradg snajr) 9BQEN
B LE ' g € 9¢'T I e g0 1Aysowsoydulzy
(7961 03 (320 €2) 30y L) (1dv 0€) (93 TT)
01 2961 99(1) ned JdWwIng woo[q1sog JUBUWLIO(] +SOpIoLIBDY
le3uioay

xxSuonjeoridde [[e pue yowe I9jJe Jeo| JO I9)oWIjued daenbs Jod SOy

HII IS0y SO¥LI) TOALNO) OL QiITddVY
SHAIDIAVYY ¥A0g J0 SEDVSod HIYHJ, 40 SNOLLVIIIAdY HAISSEDONS ¥N0 40 SSINHAILOFALN HALLVIVAINO) THI—'¢ HA'TdV.L



228 The Florida Entomologist Vol. 49, No. 4

REsuLTs—CoNTROL OF CITRUS MITE RUST

The first trial of Morestan against citrus rust mite was conducted dur-
ing August and September of 1962. Plots in this test were individual
trees randomized in six replicates. Morestan at 8.0 oz was the only
material to produce as effective control of citrus rust mite as the stand-
ard 2.0 oz of chlorobenzilate (Table 1). These results prompted the in-
clusion of Morestan in three similar screening tests in 1963. In each
of these tests, 2.0 or 4.0 oz of Morestan were as effective as equivalent
amounts of chlorobenzilate or azinphosmethyl.

Tests in 1962 and 1963 showed a range of 2.0 to 8.0 oz of Morestan
to be effective against citrus rust mite. An additional test in 1963 and
1964 was designed to determine the optimum dosage. Results of this
test are given in Table 2. Plots in this test were arranged in a split-plot
design with acaricides for main treatments and dosages for subtreatments.
There were seven replicates. The acaricides were applied at high, medium,
and low dosages, as follows: azinphosmethyl—4.0, 3.2, and 2.4 oz; Nabac—
3.4, 2.2, and 1.1 oz; Morestan—5.6, 4.0, and 2.4 oz; and chlorobenzilate—
2.0, 1.6, and 1.2 oz. Each acaricide was applied in a complete program
of four sprays. The high dosage of all of the acaricides was superior to
the low dosage and although there were differences between acaricides,
these differences were not modified by dosage. The number of mites in
Table 2 are therefore averages of post-spray mite counts for all dosages.
Morestan was slightly less effective than azinphosmethyl, slightly more
effective than chlorobenzilate, and similar to Nabac.

One additional test showed that 4.0 oz of Morestan was superior to
4.0 oz of chlorobenzilate or ethion and equal to 4.0 oz of dicofol or Chloro-
propylate after 61 days. There were no differences between these acari-
cides at 8.0 oz.

REsuLTs—CoNTROL 0F CITRUS RED MITE

Morestan and three other experimental materials were compared with
ethion against citrus red mite in a test conducted from late December 1963
to early February 1964. In this test, plots of two trees were randomly
located in five replicates. Morestan and ethion produced good control of
citrus red mite at 4.0 oz, but the other materials in Table 3 were of little
or no value,

RESULT—CONTROL OF TEXAS CITRUS MITE

Morestan and Chloropropylate were compared with dicofol, ethion, and
azinphosmethyl against Texas citrus mite during February and March of
1965. These materials were applied at the dosage of 4.0 0z when there
were 7.2 mites per leaf. Although data from this test are not included
here, the data showed that trees sprayed with dicofol had very few mites
after 49 days. Azinphosmethyl also produced good control, but trees
sprayed with Morestan, ethion, or Chloropropylate were infested with more
mites than before spraying. These results prompted an additional test to
determine whether increased amounts of Morestan, ethion, and Chloropro-
pylate would increase control. Results of this test are presented in
Table 4. A double dosage improved mite control with Chloropropylate and
chlorobenzilate, but did not improve the satisfactory control obtained
with the lower dosages of Morestan and ethion.
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RESULTS—SCALE INSECTS

Scale insects were not unusually numerous after single applications of
Morestan, but after the last application in a program of four successive
sprays, there were more scale insects on trees sprayed with Morestan,
Nabac, and chlorobenzilate than on trees sprayed with azinphosmethyl
(Table 5). These differences could be expected since only azinphosmethyl
is a recognized scalicide, but the exceptionally dense populations of scale
insects on trees sprayed with Morestan was unexpected. These trees were
infested with exceptionally dense populations of Glover scale, Lepidosaphes
gloverii (Packard).

CONCLUSIONS

Morestan was tested against citrus rust mite at dosages ranging from
2.0 to 8.0 oz of active ingredient per 100 gallons. These amounts were
compared with similar amounts of chlorobenzilate, azinphosmethyl, ethion,
and dicofol. Although the tests did not reveal an optimum dosage of
Morestan, 4.0 oz of active ingredient was as satisfactory as the same
dosage of the acaricides mentioned above. This dosage was also satis-
factory against citrus red mite and Texas citrus mite.

Scale insects were not numerous after single applications of Morestan,
but Glover scale was exceptionally numerous after four successive appli-
cations. The significance of these data are not entirely clear, but they
indicate that continuous use of Morestan could have undesirable effects.
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