A problem not directly related to culture is the slow rate
of increase in South Florida. Specific cultivars must be re
produced asexually, since they will not come true from seed.
Unless a plant has proliferations (small plantlets that some
times appear in the axils of the inflorescence and are
genetically identical to the parent plant) it multiplies
slowly in number of fans. It seems in general much slower
to increase desired plants here than in North Florida, al
though different cultivars will vary in increase rate. This
may be an asset to the homeowner with a small space, but
for the grower it limits production to the point where
plants are not sufficient to market.
While evergreen daylilies are for sale by growers in
the middle and northern areas of Florida, there are
no color catalogs for information and encouragement.
The few varieties offered in local nurseries are not much of
an inducement to grow them, and if one is looking for the
beauty of hemerocallis he has grown elsewhere, the easy
way out is to give up the project. The existence of evergreen
daylilies per se is not well known; the existence of fine
locally bred and adaptable daylilies is virtually unknown.
Those scattered few in South Florida growing modern

daylilies are likely to remain few in number for the present.
And yet, as a group of plants, daylilies offer great
promise as landscape material with fine foliage and flowers.
For florists, the miniatures and small flowered cvs. bloom
nicely in pots. For the housewife, they offer color in the
garden and flowers for the hous»e. For the hobbyist, they
offer challenge and excitement.
Finally, this winter's experience has shown that improve
ment of daylilies in form, color, substance, vigor and adapta

bility to tropical climate seems not to have lessened an

innate tolerance to cold. This should make such daylilies
dependable performers in a variety of mild winter areas.
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FINDING THOSE SMALL BUT HIGHLY INJURIOUS PESTS
ON INDOOR PLANTS1
R. A. Hamlen
IFAS, Agricultural Research Center,
University of Florida, Apopka, FL 32703

vironments by escaping detection during commercial pro
duction during which they may survive even the most
rigorously applied chemical control program. Personnel car
ing for indoor plants are likely to be confronted by these

Additional index words, mites, Tetranychus, Polyphagotarsonemus, Steneotarsonemus, Brevipalpus, root mealybugs,
Rhizoecus, Geococcus, ornamentals.

pests and should become familiar with the characteristic
damage they cause.
Spider Mites—The most common and destructive small
pest on tropical foliage plants indoors is the red spider or
two-spotted spider mite, Tetranychus urticae Koch. A com
plex of species appear to occur with the more common
green species with 2 black spots referred to as T. urticae,
while a reddish-carmine mite is identified as T. cinnabarinus
(Boisduval) (1).

Abstract. Increasing use of plants indoors necessitates the
need for the detection of insect and mite pests, especially
those hardly visible to the unaided eye. Major small or
hidden pests include spider mites, tarsonemid mites, false
spider mites as well as root infesting mealybugs. This article
discusses indoor plant injury symptoms, pest biology, and a
listing of major indoor plants most likely to become infested
by these specific pests.
The increasing use of ornamental plants indoors by the
American public has increased demands for better quality
plants. These same consumers are anxious to develop their
skills in detection of pests injurious to these plants, espe
cially those pests hardly visible to the unaided eye. Infesta
tions by these pests must be detected early to avoid irreversi
ble damage and plant losses. All this seems easy enough ex
cept that injury caused by these tiny pests is often mistaken
by growers, florists, consumers and researchers for spray
injury, disease or cultural mismanagement. We are not
talking about aphids, foliar inhabiting mealybugs and scales
for these are discussed in an earlier publication (13) and
are large in comparison and easily detected. The small pests
described in this article include mites and root infesting
mealybugs. These pests often gain entry into interior en-
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Adult T. urticae females are about 1/50 inch long, 8
legged and hardly visible to the unaided eye. A 1 OX or
greater hand lens is needed to readily see them and popula
tions often become quite large before detection. Most people
in the interior plant business readily recognize this pest
when populations have become dense and webs are pro
duced over the foliage, especially on the new leaves (Fig. 1).
Mites usually feed on the underside of newly developed
leaves by piercing the leaf surface with their mouthparts
and sucking out the plant fluids. Affected leaves exhibit a
greyish or yellow speckled appearance which is particularly
prominent on the upper leaf surface and very diagnostic of
spider mite injury. Infestations under the low relative
humidity of indoor culture often cause severe leaf injury
and leaves may become dry, parchment-like and drop off.
Female 7\ urticae can lay an average of 144 eggs over a
19 day period either on the leaf surface or attached to
strands of silk (4). Incubation time is highly dependent on
temp as this period varies from 3 days at 90°F to 28 days at
50°F (15). Development from hatch to adult takes about 7
days; however, this again can be shortened by increased
temp (2, 4). Spider mites pass through 8 developmental
stages including the egg, 6-legged larva, first quiescent, protonymph,

second

quiscent,

deutonymph,

third

quiescent
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Fig. 1. Spider mite infested foliage of parlor palm. Note webbing,
speckling of upper leaf surfaces due to mite feeding and the mass of

Fig. 2. Initial symptoms of Tarsonemid mite infestation of Pilea.
Note the stunted, cupped and thickened leaf development.

mites in position for dispersal from the leaf apex.

and adult (2, 3). Unfertilized females produce males, while

fertilization is needed for production of both sexes.
An important point in understanding the life cycle of
this pest indoors relates to its dispersal mechanism. As no.
of mites and subsequent competition for food increase,
newly matured females congregate in an orangish-mass at

the apex of the plant, typically at the tip of the apical leaf
(Fig. 1). Individual mites then drop on silken threads,
forming a rope of living mites. At this point, spread to new
areas readily occurs by air movement or mites drop from the
end of the ropes to disperse along the ground. Once this
phase has begun, severe and irreversible damage usually has
occurred and resulting in mite introductions into other
areas. Major indoor ornamental hosts of T. urticae are:
Brassaia, Calathea, Chamaedorea, Chrysalidocarpus, Cissus,
Codiaeum, Cordyline, Dieffenbachia, Dracaena, Fatshedera,
Fatsia, Hedera, Maranta and Polyscias.

Tarsonemid Mites—Species of
long, that can't be seen by the
quently found on foliage plants
phagotarsonemus latus (Banks)

mites, less than 1/100 inch
unaided eye that are fre
are the broad mite, Polyand the cyclamen mite,

Steneotarsonemus pallidus (Banks). Broad mites are trans
lucent to whitish in color, live gregariously with males carry
ing the female 'pupa' before copulation. This habit increases
the probability for dispersal of the population to new feed
ing sites (9). Eggs located on the leaf surface hatch within
2-3 days, and nymphs mature in 4-6 days (9). Feeding occurs
on the young, tender leaves in the shoot apex. As the tissue
dies and decays resulting in death of the shoot apex, the no.
of mites decline and are often undetectable. Webbing, as
stated previously as common with T. urticae, is not pro
duced with tarsonemid mites. Initial symptoms of injury are
new leaves that appear cupped downward, puckered, stunted

Fig. 3. Inhibition of leaf de\clopmcnt cf English .\y dae to severe
infestation by broad mites.

(Fig. 2) or have serrated margins. As the infestation in

creases, new growth is inhibited, particularly in Hedera
(Fig. 3) and necrosis of the vegetative shoot apex occurs (Fig.
4) followed by abscission of the affected plant parts (12).
Severely affected plants, e.g. Aphelandra, Fatsia and Pilea,
are stunted with distorted foliage and are of no retail
value.
The cyclamen mite as well as Tarsonemus spp. have
been detected also at injurious levels on Crassula, Gynura,
Pilea and Saintpaulia (7). The incubation period for eggs
of the cyclamen mite appears to be about 4 days at 68 °F
with the life cycle usually requiring 10-14 days (15). Again,
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Fig. 4. Severe injury to Aphelandra
necrosis of the vegetative shoot apex.

by

broad

mites.

Note

the
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males frequently carry female 'pupae' until copulation and
high populations occur within unopened buds or between
folded leaves (8). As in broad mite infestations, foliage ex
panding from cyclamen or Tarsonemus mite infested vege
tative buds is curled, twisted and brittle (19).
False Spider Mites—There are several species causing
economic losses in ornamentals including Brevipalpus
californicus (Banks), B. obovatus Donnadieu, B. phoenicis
(Geijskes) and B. russulus (Boisduval). Eggs are bright
orange-red, hatch in about 7 days at 77-87 °F while a series
of active and quiescent nymphal stages require an addi
tional 10-19 days (16, 17). Adult Brevipalpus spp. are more
or less sedentary and do not swarm over affected tissue nor
produce webs as do spider mites. Individual mites are dif
ficult to see as they lie flat against leaf surfaces. Infestations
are initially indicated by faint brown, scurfy-flecks, later
merging into bronze-reddish areas which may cover the en
tire upper leaf surface (Fig. 5). Adults are reddish in color
and it is the accumulation of these mites in large no. that
cause, in part, the leaf discoloration. Basal areas of leaves
usually are affected, but the vegetative shoot apex may be
killed and severe leaf drop may occur under heavy infesta
tions (6).

Fig. 6. Root mealybug infestation of bromeliad roots. Note indi
vidual mealybugs located along root surfaces.

beneath infested plants forming a source of reinfestation
to later plantings. Populations are slow to develop and 3 to
6 months may occur before ^infestations are visible to the
unaided eye. In greenhouse colonies of R. americanus
(Hambleton), a generation from egg to egg requires 42-50
days (14) while a generation of R. pritchardi McKenzie is
2-4 months (20). Ornamental foliage plant genera frequently
infested with these pests are: Araucaria, Asparagus, various
Bromeliaceae, Chamaedorea, Chlorophytum, Chrysalidocarpus, Cordyline, Dieffenbachia, Dizygotheca, Epipremnitm, Ficus, Hedera, Hoya, Nephrolepis, Peperomia, Philodendron, Pilea, Syngonium, and Zygocactus.
Because of the small size of these foliage mites and root
infesting mealybug pests, infestations are usually detected
by the plant injury symptoms rather than by visual observa
tions of the pests themselves. It is important again to re
member that these injury symptoms are readily mistaken
as due to phytotoxicity, disease or cultural mismanagement
and consequently the true cause of the problem frequently
escapes detection.
Fig. 5. False spider mite infested foliage of the lipstick plant show

ing mite damaged basal areas of affected leaves.

Infestations can be extremely severe on Aphelandra,
Columnea, Hedera, Peperomia and various ornamental

Cactaeceae.
Root Mealybugs—In addition to the readily observed
foliar mealybugs, several small Rhizoecus spp. and Geococcus sp., 0.08 inch in length, live below the soil surface and
feed on root and root hair tissue (5, 10, 11, 14, 18). The
presence of these pests is often overlooked until reduced
plant vigor, foliar chlorosis and slow plant growth are in
duced by widespread and severe infestations. Careful ex
amination o£ infested roots may reveal white, cotton-like
masses which contain practically invisible eggs and females
(Fig. 6). Nymphs are active and may crawl from pot to pot
via drainage holes or be spread during watering and dis
semination is increased when roots have grown through

drainage openings. Poe (18) found infestations to be more
numerous in loose, well-drained soil consisting of perlite,
coarse peat or wood shavings. As greenhouse and indoor in
festations frequently begin with the purchase of infested
plant material, plants should be removed from their con
tainer and the roots inspected before their movement into
interior areas. Populations may become established in soils
88
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STORAGE AND GERMINATION OF ZAMIA SEED
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Department of Ornamental Horticulture,1
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Abstract. The Coontie or Zamia, whether Zamia integrifolia Ait. or Z. floridana A. DC, is a low maintenance dwarf
evergreen well suited for many landscape situations in a
wide variety of soils and exposures. Better seed propagation
methods are needed. In 1976, seed was collected and
cleaned, then either germinated or stored one year at 5° C.
With fresh seed planted in 30°C. media, germination was
about equal for cracked and uncracked seed (60 to 65%),
but only 43% for shelled seed. Depth of planting had little
effect. After storage, cracked seed germinated better than
uncracked (77% vs. 38%) and mild bottom heat increased
germination of uncracked seed (49% vs. 27%) but not
cracked seed. Heavier seed (2 gm.) germinated better than
lighter seed (1.6 gm.)
Consider the coontie. Besides being a desirable low
native evergreen for landscaping, it is of interest in
taxonomy, history, toxicology, plant geography and an
thropology. Studies on seed germination and culture of
coontie could broaden its availability and use in Florida
gardens and help to conserve wild populations from
depredation by collectors.
Taxonomically, coontie is a modern cycad, one of the
more primitive gymnosperms. Cycads may be thought of
as living fossils from the Mesozoic era and are considered
more nearly allied to ferns than any seed plant (6). About
30 Zamia species occur in Mexico, Latin, and South America
and in the Caribbean. Plant geographers speculate on how
populations of the Florida species originated since the
peninsula was submerged during the Mesozoic. Anthro

pologists favor the introduction of seeds or plants into
Florida more recently by aborigines from the Caribbean
for use as food plants (9).
A recent revision of Cycadaceae is reflected in Hortus
111(2). Zamia is now treated as being in Zamiaceae along
with seven other genera, leaving Cycas and Stangeria in
monogeneric families. The two species referred to in this
paper as coontie or zamia, Z. floridana and Z. integrifolia,

are difficult to distinguish on the basis of vegetative
characters. Supposedly the former has a short or underiPresent Address: Department of Ornamental Horticulture & Land
scape Design, University of Tennessee, Knoxville, TN 37916.
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ground tuber-like trunk and pinnae up to 15 x 2 cm. with
revolute margins while the latter has a trunk to 50 cm.
tall and angled leaf stalks.
Historically, zamia was a food plant for early settlers
and Seminole Indians. The raw tuberous roots are rich in
starch, but poisonous. By pounding the roots to a pulp,
screening out fibers, repeatedly rinsing to leach out the
toxic, but water soluble, glycosides, and drying the re
mainder, a starchy edible residue was produced. Known
as Florida Arrowroot by the settlers, it was made into
"sofkee" stew by the Seminoles (3). About the turn of
the century, production actually became a commercial
enterprise (7).

Horticulturally, no native plant is better for founda
tion plantings of rambling contemporary homes (10).
Zamia can also be used as a facing plant in front of shrub
borders or plantings, and as a tall ground cover in areas
where pedestrian traffic is not desired. As an accent plant
in a container or for a patio planting, it attracts attention
with its fountain of leathery dark green leaves, reminiscent
of a sturdy fern or dwarf palm. Plants are dioecious and the
felty brown cones may be an interesting feature, especially
in pistillate plants when cones split open to reveal bright
orange red fruit. Zamia tolerates a wide range of soils
providing they are well drained, and though normally
indigenous to shady sites it does almost as well in full sun.
Many Zamia plants used to be collected from the wild
and transplanted. Bush (3) stated young plants growing
in sand were easily taken up and moved, but Watkins and
Sheehan (10) wrote that Zamia is most difficult to trans
plant because of the far reaching tap root. Depletion of
natural stands doubtless led to protection under Florida's
Plant Protection Law, which includes all Zamia species
in the restricted plant list (1). Restricted plants may be
dug up with the owner's permission but they cannot be sold.
Nurserymen who propagate restricted plants from seed or
by vegetative propagation are permitted to sell com
mercially grown plants. Currently, Zamia plants are sparsely
available in the trade. Vegetative propagation by division
of old clumps or by root cuttings is possible (4) just as in
Cycas but this method is slow and unsuited to production
of large numbers of plants.
Seed propagation may be more promising. Formerly
germination was reported to be slow and mortality high
(10) but Smith (8) recently demonstrated that cutting
through the distal end of the seed coat resulted in 84%
germination in three months. However, the cutting
method is tedious and care must be taken not in injure
the embryo. No information is available on how long

seed may be stored without losing viability, or the effect
of temperature on germination. In general, seed of many
89

