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Citrus leafminer (240)

Photo 1. Young leaves of grapefruit showing mines
of citrus leafminer, Phyllocnistis citrella, on the under
surface. Note the dark lines; these are the faecal matter
from the caterpillar.

Photo 2. Mines of the citrus leafminer, Phyllocnistis
citrella, on the under surface of cumquat leaves. Note
the mines are confined to either side of the midrib, and
they show the faecal lines and silvery surfaces.

Photo 3. Young flush of twisted curled leaves of
grapefruit caused by the citrus leafminer, Phyllocnistis
citrella.

Photo 4. Strap-like leaves (arrowed) of cumquat
infested by the citrus leafminer, Phyllocnistis citrella.

Photo 5. Mines of the citrus leafminer, Phyllocnistis
citrella, on the upper surface of a cumquat leaf. Note it
appears that the mine has crossed the midrib.

Photo 6. Mines of the citrus leafminer, Phyllocnistis
citrella, on the upper surface of sweet orange leaves.
The mines have not cross the midrib.

Photo 7. Older mines of the citrus leafminer,
Phyllocnistis citrella, that caused leaves of sweet
orange to curl. Note that the mines are on the upper
surface of the leaves.

Photo 8. Pupa of citrus leafminer, Phyllocnistis
citrella, in its cocoon at the edge of a leaf; note the
leaf has been unrolled to show details.

Common Name
Citrus leafminer

Scientific Name
Phyllocnistis citrella

Distribution
Worldwide. In most tropical and subtropical countries, where it has spread from southern Asia. Asia, Africa, North, South, and Central
America, the Caribbean, Europe, Oceania. It is recorded from American Samoa, Australia, Guam, Federated States of Micronesia, New
Caledonia, Northern Mariana Islands, Palau, Papua New Guinea, Samoa, Solomon Islalnds, Tonga, and Wallis & Futuna.

Hosts
Most commonly, the leafminer attacks members of the citrus family, the Rutaceae, e.g. cumquat, grapefruit, lime, and sour orange. But
other members of the Rutaceae are also hosts.

Symptoms & Life Cycle
The leafminer larvae of the moth attack young leaves making tunnels or 'mines' under the surface layer of the leaf (Photos 1&2); this
causes the young leaves to twist and distort as they grow (Photo 3). The edges of the leaves curl so that they become narrow, cupped
or strap-like (Photo 4, arrowed), but they remain on the tree. The long (50-100 mm) irregular mines fill with air and this gives them a
silvery or shiny appearance. They look as if a snail has crawled over the leaf. Generally, the mines are less common on the upper surface,
and rarely cross the leaf midrib (Photos 5,6&7).
When moth populations are high, mines are also made in the stem of new shoots.
The flat, slightly oval eggs are about 0.3 mm long, and laid singly near the midrib of young leaves; they hatch in 1-2 days, and the
larvae mine the leaves, feeding on sap released from cells broken apart by their toothed mouthparts. During the next 6-7 days the larvae
pass through four stages; however, the last stage does not feed: it has mouthparts modified to make a chamber at the end of a mine which
becomes covered with silk, and is protected by the rolled edge of the leaf (Photo 8). After about 6 days the adult moth emerges. It
is silver-white, about 2 mm long, with a wingspan of 4 mm. Mating occurs soon after emergence, and females lay about 50 eggs in a lifespan of 7-20 days.

Impact
Plants in nurseries and young transplanted trees are most affected by the leafminer. Death may result, but more usually infestations result
in poor growth and fruit production. The damaged leaves stop growing, curl and become distorted. Damage also results from secondary
attack by scale insects, mealybugs and mites that shelter in the deformed leaves.
There is evidence that citrus canker (see Fact Sheet no. 91), caused by a bacterium (Xanthomonas citri) is worse on trees infested by
leafminers.
In recent years, and in places where trees are sprayed for other pests, the leafminer has become worse. In Florida, trees are sprayed

against the Asian citrus psyllid, Diaphorina citri, which spreads greening or Huanglongbing disease (see Fact Sheets nos. 185 & 230).
The leafminer is not affected by pesticides as it is protected inside its mines.

Detection & inspection
Look for the winding, twisting mines, usually on the underside of young leaves; look for mines with a silvery appearance. The mines have
a central line which is the excreta of the larvae.

Management
Leafminers are generally difficult to control because they are protected inside the mines. Natural control with parasitoids is the most
effective and efficient method.
NATURAL ENEMIES
About 50 species that are natural enemies have been reported to attack the citrus leafminer, many of which are chalcid wasps.
Waterhouse1 lists the natural enemies that have been introduced worldwide, including Australia. There are four candidate parasitoids,
and these are Ageniaspis citricola, Cirrospilus quadristriatus, Citrostichus phyllocnistoides and Semielacher petiolatus.
CULTURAL CONTROL
During growth:
Remove badly affected shoots or just the leaves from nursery plants and trees, take them out of the nursery or plantation and
destroyed them.
RESISTANT VARIETIES
Citrus species or varieties of citrus species show differences in susceptibility to citrus leafminer. However, this may not be due to
differences between the hosts, but due to the production of tender shoots during times when populations of leafminer are seasonally low.
Countries need to carry out tests.
CHEMICAL CONTROL
Highly toxic broad-spectrum pesticides are not recommended as they will destroy natural enemies of leafminers. They may also destroy
other natural enemies of pests and cause outbreaks of scale insects and mites, for instance.
A better approach is to spray new growth with soap or pest oil; surfaces sprayed with oil deters egg-laying. Spray at the beginning of the
main flush when the shoots are about 20-30 cm. However, soap and pest oils (petroleum or white oils) should not be used during times of
hot sun (temperatures above 350C), and it is good practice to test a few plants or trees before widespread use to make sure the pest oil is
not toxic.
Small amounts of pest oil can be made with vegetable oil and household detergent (see Fact sheet no. 56). Pesticidal soaps can be made.
White oil:
3 tablespoons (1/3 cup) cooking oil in 4 litres water.
½ teaspoon detergent soap.
Shake well and use.
Soap:
Use soap (pure soap, not detergent).
5 tablespoons of soap in 4 litres water, OR
2 tablespoons of dish washing liquid in 4 litres water.
Commercial horticultural oil can also be used. White oil, soap and horticultural oil sprays work by blocking the breathing holes of insects
causing suffocation and death. Two or more sprays of soap and oils may be needed when new leaves are produced over an extended
period.
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