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Tetranychus urticae Koch is a pest of different table grape cultivars in the Hex River Valley. Two seasonal colour forms of
this mite occur. The spring and summer form is straw-coloured to light green (green form), whereas the late summer
females are light red to brick-coloured (carmine form). The green form was more abundant on young leaves on which
feeding caused a yellow stippling. These leaves dried out and turned brown, and young shoots became stunted. This form
also caused chlorosis on mature leaves. It occurred in maximum numbers in October. The carmine form caused bronzing
or chlorosis of mature leaves, with infestation peaks in February or March.

The results suggested that T. urticae infestations were caused by broad-spectrum insecticides, viz. organo-phosphates and
synthetic pyrethroids, which were applied for the control of key pests. This was largely brought about by the destruction
of the predaceous mite, Amblyseius addoensis Van der Merwe & Ryke, an important predator of T. urticae.

The red spider mite or common red spider mite, Tetranychus
cinnabarinus (Boisd.), which has been associated with table
grapes for many years, was described as an unimportant pest
by Swart, Barnes & Myburgh (1976). In recent years, how-
ever, the spider mite problem on table grapes in the Hex River
Valley has changed to the extent that many producers are
compelled to control the mite annually with an acaricide.
Along with this development the scientific standing of the
mite was changed to that of Tetranychus urticae Koch
(Meyer, 1987), which incorporates two colour forms. One is
straw-coloured to light green, the other light red to brick-
coloured. Meyer (1987) refers to the green form and the
carmine form respectively. According to Botha (1989) the
carmine form (previously T. cinnabarinus) has been a serious
pest of apple-growing areas for about 40 years, whereas the
green form was recorded for the first time in Ceres in 1984.
The first record of the green form on table grapes dates to
October 1986 (unpublished data). The unaccommodating
safety periods of effective acaricides as well as high costs
have prompted the present biological study in an attempt to
establish a practical management control program for both
colour forms of T. urticae. A prerequisite was to determine
the factor or factors responsible for the problem of population
build-up.

MATERIALS AND METHODS

The study was carried out on two table grape cultivars,
viz., Vitis vinifera L. cv. Almeria on the farm Hylton and cv.
Barlinka at De Vlei and VORI Experimental farm (Hex River
Valley). The project lasted three seasons.

Seasonal occurrence: Sampling in the 1986/87 season
commenced during October (300-mm shoot length) and was
carried out every 21 days. Samples consisted of leaves taken
from three positions on a shoot, viz. apical, middle and basal.

Positional leaves were kept separate to determine leaf
preference. Only one shoot was sampled per plot (5§
vines/plot) in each of 20 randomly chosen plots in the
vineyard, for a total of 60 leaves. These leaves were cut to
drop into a jar containing a 70% ethanol solution and
processed according to the method of Schwartz (1987). The
adults of T. urticae were counted together with natural
enemies present in the supernatant. In addition, one bunch per
vine in each plot was examined with a magnifier, from fruit-
set stage, for the presence of T. urticae.

Sampling in the 1987/88 and 1988/89 seasons started
during September (bud burst) and was carried out every 14
days. Initially one new shoot, including the leaves, from a
single vine for each of 10 randomly distributed plots (5
vines/plot) was sampled into a jar containing a 70% ethanol
solution (for a total of 10 shoots per vineyard). As soon as the
shoots with leaves had developed sufficiently (300-mm
length), the sampling was adapted to consist of positional
leaves only (total 30), as previously described. The sub-
sequent processing of the samples and counting were done as
described for 1986/87. In addition one bunch in each of 10
plots was examined for the presence of T. urticae from the
time of fruitset.

The visual damage caused by both forms of T'. urticae was
described.

The effect of insecticidal spray programmes: The same
vineyards and sampling procedures were used to determine
the effect of spray programmes on the incidence of T. urticae
and its predators.

The composition of the spray programmes for the three
vineyards differed somewhat and comprised treatments for
the control of vine mealybug, Planococcus ficus (or-
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ganophosphate insecticides); banded fruit weevil, Phlyctinus
callosus (synthetic pyrethroids); fruit fly, Ceratitis rosa and
Ceratitis capitata (insecticide dusting); downy mildew, Plas-
mopara viticola; powdery mildew, Uncinula necator; and
grey mould Botrytis cinerea (fungicides). Barlinka at the
VORI Experimental farm was kept free from insecticide
sprays except for the compulsory fruit fly treatments, viz. two
to three applications of fenthion dust. During the 1988/89
season a change was brought about in the insecticide spray
programme for Almeria at Hylton, where sticky trunk bands
were used as a substitute for a pyrethroid spray.

RESULTS AND DISCUSSION
Seasonal occurrence

Hpylton farm: During 1986/87, T. urticae (carmine form)
was first recorded at the beginning of February, reached a
peak (average 5 mites/leaf) in March, and declined, to disap-
pear at the end of April (Fig. 1A).
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FIGURE 1
The seasonal occurrence of Tetranychus urticae Koch in
relation to Amblyseius addoensis van der Merwe & Ryke
on vines in the Hex River Valley, 1986/87 season:
A = Hylton; B = De Vlei; C = VORI Expt. Farm.

During 1987/88 the mite infestation again appeared at the
beginning of February but was smaller [average 2 mites/leaf
during its peak at the end of February (Fig. 2A)]. Thereafter
the infestation dropped to a very low level to disappear at the
end of March. The 1988/89 season showed no build-up of the
carmine form of T. urticae (Fig. 3A).

Tetranychus urticae (carmine form) did not occur on
bunches during the period of study, although Swart et al.
(1976) do mention damage to bunches on late cultivars.

De Vlei: As shown in Fig. 1B, T. urticae was absent during
the 1986/87 season; in fact an infestation of the mite (green
form) had occurred at bud burst (prior to the inception of
sampling) and was successfully controlled with an acaricide
spray applied by the producer. During the next season
(1987/88) the infestation again commenced at bud burst, with
the mite moving from infested weeds in the vineyard onto the
vines (Fig. 2B). According to Schruft, Mittenmuller & Stark
(1979) T. urticae is fully active on green underlying growth
long before vine sprouting in Kaiserstuhl, German Federal
Republic. A Peak (average 43 mites/leaf) was recorded on
23rd October. Thereafter, the infestation dwindled rapidly to
low numbers at the beginning of December and remained
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FIGURE 2
The seasonal occurrence of Tetranychus urticae Koch in
relation to Amblyseius addoensis van der Merwe & Ryke
on vines in the Hex River Valley, 1987/88 season: A = Hyl-
ton; B = De Vlei; C = VORI Expt. Farm.
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FIGURE 3
The seasonal occurrence of Tetranychus urticae Koch in
relation to Amblyseius addoensis van der Merwe & Ryke
on vines in the Hex River Valley, 1988/89 season: A = Hyl-
ton; B = De Vlei; C = VORI Expt. Farm.
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such for the duration of the season (Fig. 2B).

During the 1988/89 season, as during the previous season,
the vineyard again became infested with the green form of the
mite at the bud burst stage, with a population peak on 19th
October 1988 (average, 4 mites/leaf) (Fig. 3B). Three weeks
later the mite population had dropped to a low level, which
was maintained for the rest of the season.

The mites did not infest the bunches. It is noteworthy that
weed control in the vineyard had been improperly carried out
during the period of study.

VORI Experimental farm: Tetranychus urticae was absent
from the Barlinka vineyard during the three seasons of study
(Figs. 1C, 2C & 30).

The infestation of T. urticae relative to leaf position on
a shoot: According to Fig. 4 the carmine form of T. urticae
exhibited a preference for the older basal leaves on a shoot,
followed by the middle-position leaves during the 1987 infes-
tation. The sampling of positional leaves on a shoot during
the height of an infestation indicated that young leaves were
preferred by the green form (data not shown). Both forms of
T. urticae fed mainly on the underside of leaves.

Damage by T. urticae: The early season infestation of
Barlinka by the green form, as experienced at De Vlei,
resulted in the margins of young leaves turning brown. In-
jured leaves remained small and deformed. When the infes-
tation was heavy, injured leaves shrivelled and became desic-
cated. Feeding on mature leaves caused chlorosis.

Feeding by the carmine form on Almeria at Hylton led to
chlorosis or the bronzing of especially the older leaves, which
is similar to the effect observed by Swart ef al. (1976) for the
red coloured T. cinnabarinus (now T. urticae). Furthermore,
in extreme cases feeding and web-spinning by the mite could
render infested bunches unsightly and unsuitable for export.

Sampling date

FIGURE 4
The distribution of Tetranychus urticae (carmine form) adults on positional leaves (Hylton).
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FIGURE 5

The distribution of the motile stages of Amblyseius addoensis van der Merwe & Ryke on positional leaves
(VORI Expt. farm).

This situation was not experienced during the present inves-
tigation.

Natural enemies: The only predaceous arthropod that
occurred in appreciable numbers was the mite Amblyseius
addoensis Van der Merwe & Ryke. The importance of
predaceous mites from the family Phytoseiidae as effective
predators of the Tetranychidae is well documented (Mc-
Murtry, Huffaker & Van De Vrie, 1970; Chant, 1985). Ob-
servations in the laboratory confirmed that A. addoensis
preys on all stages of T. urticae.

The results in Fig. 5 show that A. addoensis was most
prevalent on the basal leaves of Barlinka shoots, followed
closely by the middle-position leaves during the season. The
same pattern was evident in the vineyards of De Vlei and
Hylton (data not Shown). This distribution characteristic is
similar to that of the carmine form of T. urticae (Fig. 4),
which is one of the requirements for a good predator. Al-
though not numerous, A. addoensis was also present on the
young shoots of Barlinka at De Vlei during the early season
infestation of the green form on such shoots (Fig. 2B). This
phenomenon demonstrates the adaptability of the predaceous
mite.

The influence of insecticidal spray programmes on the
incidence of T. urticae and A. addoensis: The first two
seasons of study (1986/87 and 1987/88) on Almeria at Hylton
farm were characterised by an infestation of 7. urticae (car-
mine form) during which the predaceous mite A. addoensis
was scarcer than on the other two farms (Figs. 1 & 2). For the
1988/89 season the number of organophosphate sprays was
reduced and a pyrethroid treatment omitted; a sticky trunk
barrier was applied as a substitute to control the banded fruit
weevil. The outcome was the disappearance of T. urticae and
a reasonable presence of A. addoensis (Fig. 3A).

Severe infestations of T. urticae (green form) were present
during October of 1987 and 1988 on Barlinka at De Vlei
(Figs. 2B & 3B). These had developed at bud burst soon after
a chlorpyrifos spray for the control of vine mealybug. The
sampling of weeds in the vineyard prior to this spray had
indicated the presence of both T urticae and A. addoensis.

It is suggested that the chlorpyrifos spray was detrimental
to the A. addoensis population on weeds (the control of which
had been neglected) without affecting T. wurticae, with a
subsequent population explosion of the latter species in the
relative absence of its predator. Laboratory tests have con-
firmed that chlorpyrifos and the pyrethroid insecticides were
extremely toxic to A. addoensis (data not shown). The work
of Englert & Kettner (1983) attests to the harmful effect of
organophosphates and synthetic pyrethroids on Typh-
lodromus pyri Scheuten, a beneficial phytoseiid which preys
on T. urticae in vineyards of the German Federal Republic.
Hoyt et al. (1979) found the use of permethrin in a grape-pest
management programme in California unacceptable because
of its toxicity to several important predators.

Amblyseius addoensis was most abundant and T. urticae
absent where insecticide sprays were withheld (Barlinka,
VORI Experimental farm, Figs. 1C, 2C & 3C). Moreover,
vine mealybug never got out of hand, which points to the
successful biocontrol of this major insect pest as well.

The obvious explanation for the outbreaks of T. urticae
following the insecticide spray applications appears to be the
destruction of its natural enemy, A. addoensis. Although this
seems to be the principal reason, other insecticide-related
factors as well as poor weed control could also be involved.
A major factor in some instances may be a stimulation of T.
urticae reproduction by the insecticides, acting either directly
on the mite or indirectly by altering host plant physiology
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(Fleschner, 1952; Jones & Parrella, 1984). Laboratory inves-
tigations with dichlorfos and a pyrethroid on 7. urticae under
controlled conditions failed to validate the above hypothesis
(data not shown). The possibility of stimulation effect should
not be ruled out however, since insecticide application in a
vineyard occurs under a wide range of environmental in-
fluences, host plant responses and application techniques,
compared to static conditions in the laboratory. Moreover,
McMurtry et al. (1970) warned that results in the laboratory
may not provide a clear prediction of field results.

CONCLUSIONS

Both colour forms of T. urticae occur on different cul-
tivars in the Hex River Valley, viz. an early form referred to
as the green form, and a late form termed the carmine form.

The green form of the mite was more abundant on young
leaves, with maximum numbers recorded in October: young
leaves dried out to become brown or young shoots and leaves
became stunted. It also caused chlorosis on mature leaves.
The bronzing or chlorosis of mature leaves was caused by the
carmine form, with infestations peaking in February or
March.

Tetranychus urticae on table grapes in the Hex River
Valley is obviously a candidate for biocontrol, provided that
the organophosphate and pyrethroid insecticide treatments
can be reduced or eliminated. These insecticides are neces-
sary to control two of the most important insect pests of table
grapes, viz. vine mealybug and banded fruit weevil. During
the study a sticky trunk band was successfully substituted for
pyrethroid treatment. Through regular vineyard inspections

the satisfactory biocontrol of vine mealybug was achieved in
some instances in the absence of an organophosphate insec-
ticide. Future research will be directed towards finding alter-
native methods and/or selective chemicals to replace the
broad-spectrum insecticides necessary for the control of key
pests on table grapes.
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