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Key Points 
• A chemical insecticide replaced sulfur for mite control in the 1990s and preserved 

the California date industry 
• Feeding by nitidulid beetles results in unmarketable dates due to the accumulation 

of frass, the presence of worms and extensive fungal and bacterial infections 
introduced by the beetles 

• The carob moth first appeared in California dates in 1982 and infestation levels 
reached 40% 

• Organic date growers typically incur twice as much insect damage as do growers 
who use synthetic insecticides  

 
 
Technical Summary 
 
California ranks first in the nation in date production accounting for nearly 100% of all 
dates produced nationally. California date production totals 39 million pounds with a 
value of $29 million harvested from 6000 acres. 
 
The date is one of the oldest cultivated tree crops. The earliest known records in Iraq 
(Mesopotamia) show that its culture was probably already established as early as 3000 
B.C. [1].The date palm was introduced into the western Hemisphere by the early Spanish 
missionaries. However, the damp climate of the coast, where most of the early missions 
were located, was not favorable for fruit production. It was not until seedlings were 
planted in the hot interior valleys of California in the middle 1800s that attention was 
attracted to the commercial possibilities of date culture. Several large importation of  
offshoots from Algeria, Iraq, and Egypt were made during 1911-22 which made acreage 
plantings possible [1].The date crop in California rose from 1 million pounds in 1926 to 
33 million pounds in 1946[11]. 
 
Dates grown in California are subject to damage from three primary pests: Banks grass 
mite, carob moth, and nitidulid beetles. Insecticides cost California date growers 
approximately $490/acre which is 5% of the total costs of growing the crop [8]. 
 
For plant protection, date producers use powerful elevated dusting machines with hand-
directed outlets. Date bunches are covered by a paper wrap, opened below, in late July or 
early August to shelter them partially from occasional summer rains. A powerful, 
relatively narrow stream of air bearing insecticide dust penetrates the covered bunch [12]. 
 
Banks Grass Mite (Date Mite) 
 
Banks grass mite has been a persistent pest of California dates since the early1900s [5]. 
 
Banks grass mite, commonly called “date mite” in California, can cause extensive 
damage by ruining entire bunches of fruit, particularly those of the Deglet Noor variety, 
which constitutes over 85% of the California date plantings. This mite also occurs in 



North Africa and Sudan; it may cause serious damage to date palms in Iraq and Tunisia 
[2]. 
 
The date mite is present in all stages of development throughout the year. During the 
winter, its activity is much reduced. These mites do not remain on mature ripe fruit, but 
maintain themselves during the winter months on late-ripening or off-season green fruit 
and also on the foliage of the palm or on grasses, particularly Bermuda grass, growing in 
or near the date gardens [2].With the advent of warm weather the mite begins to increase 
in activity and numbers. On date, the population peak is reached during the latter part of 
July or early August. Infestation usually appears on dates about the first of June, when 
the fruit is the size of buckshot [4]. There are about 20 generations a year. Each female 
lays about 14 eggs. Egglaying occurs when adult mites begin migrating from leaves to 
fruit. Dates are approximately the size of a pea at this time. 
 
Newly hatched larvae are active and begin feeding immediately [4].Date mites are able to 
build up large populations only on the date fruit, where concentrations are much greater 
than on grasses[4].Whole bunches of fruit may become enshrouded in webbing. Heavy 
deposits of dust collect in the webbing. Severely infested dates do not develop properly, 
owing not only to the direct damage caused by the feeding of the mites, but probably also 
to the abnormal conditions induced by the sheets of dusty webbing[4]. The Banks grass 
mite causes direct damage to dates by feeding on green, immature fruit, resulting in a 
hardened shriveled and cracked fruit. Late-season feeding causes rasping marks or 
bronzing on the fruit surface. This causes the fruit to be downgraded or culled [5]. 
 
Adults and nymphs of the six-spotted thrips feed on the date mite. A minute, black 
ladybird beetle and a bright orange mite have been noted feeding on the date mite. These 
enemies are not effective in preventing damaging build-up of mite populations [4]. 
 
The mites are incapable of flight. Their main means of dispersal, besides walking, is 
transportation by wind. 
 
A single female initiates a colony and produces a fine dense web on the fruit surface. 
This webbing collects dust. A colony reproduces quickly, and under high temperatures 
and low humidity, the mite populations can double every 35 hours [3]. 
 
Banks grass mite causes direct damage on immature green fruit by puncturing cells and 
sucking the juices from the surface of the fruit. The date mite rasps the surface of the host 
tissue, destroying the original pigment [4].Feeding on the immature green dates causes 
severe fruit scarring, sometimes so badly that the date turns brown and has a scabbed 
appearance. The skin of infested fruit becomes hard and then cracks and shrivels, 
reducing the grade of the fruit and subsequent economic yield [3].A heavy deposit of fine 
webbing is spun over much of the feeding area. The mites work extensively beneath the 
webbing [4].A key feature of the mite situation is the population dynamics of the mite 
which results in explosive densities allowing the mite to spread quickly throughout the 
affected orchards[5].Due to the aggressive nature of this pest on immature fruit, Banks 
grass mite is pivotal in determining whether or not a grower is profitable[5]. 



 
The study of the date mite was first begun during the summer of 1921[4].Banks grass 
mite traditionally has been controlled by applications of sulfur dust using mechanical 
dusters designed specifically for use in date orchards[6]. Application rates ranged 
between 50 and 120 pounds of sulfur per acre per application and 3-5 applications were 
made every year[6].Mechanical dusters capable of reaching high bunches were 
commonly employed to deposit a light coating of sulfur over the entire surface of each 
fruit [2].Dates were dusted at 14 day intervals until they hardened off and were no longer 
susceptible to feeding injury. Until recently, the performance of sulfur was adequate for 
controlling outbreaks and spread of the mites [6].Frequent use of sulfur to control mites 
was effective until the late-1980s. Beginning then, growers reported that sulfur was no 
longer effective in controlling mites. Research demonstrated that there is a high level of 
sulfur resistance in Banks grass mite populations throughout California date gardens. 
Yield losses due to uncontrolled mites were as high as 35%. 
 
In 1997 research, there was approximately 33% control with four applications of sulfur as 
compared to hexythiazox which resulted in 99% control with one early season 
application. In large acreage tests in 1998 located in an area with severe mite infestations, 
dates treated with sulfur had 100% mite damage as compared to 9% with hexythiazox. 
 
Sulfur disrupts natural enemies while hexythiazox does not [7].The use of hexythiazox is 
credited with preventing the demise of the date industry in California [7]. 
 
It is not feasible to grow dates commercially in California without an effective miticide. 
 
Nitidulid Beetles 
 
Small beetles of the family Nitidulidae, a name based on a Latin word meaning “shiny” 
feed on soft fruits that are ripe, partly dried, or in early stages of decay. Four species of 
nitidulid beetles are of economic importance on dates in California. They are the corn sap 
beetle, the dried fruit beetle, the pineapple beetle, and the yellowish nitidulid. Much 
waste ripe fruit falls to the ground, often on damp soil, where it usually squashes or 
cracks open. The surface that touches the soil becomes soft and very favorable for 
nitidulid beetles. The adults feed and the larvae develop in a moist dark environment of 
yeasty and often moldy pulp. The larvae, feeding for two weeks or more, usually go into 
the soil beneath their host food to transform into the pupal stage [2].Cultivating under 
waste fruits does little to remedy the situation, because larvae continue to develop in host 
food buried to shallow depths. The adults are able to escape from the soil after pupation 
[2]. 
 
 Dates on untreated palms in commercial growing districts may be completely ruined by 
these beetles [2].All four beetles have similar habits. They attack the ripe fruit, preferring 
soft and sour dates. The eggs are laid on or in the fruit. The larvae feed on the fruit until 
they are full grown and then pupate in the soil [1].Beetle populations thrive throughout 
the year in the dates present on the ground under the trees, and the adults move from this 
population reservoir into the new crop as it ripens on the tree [9]. 



 
When the date industry was smaller, and the beetle infestation lighter, losses due to 
insects were not serious enough to warrant control measures. In the 1940s, however, the 
infestation became a serious problem calling for control measures in the field [10].In 
1945, nitidulids and associated fungi caused a loss of between 50 and 75% of the date 
crop depending on variety [9][11]. 
 
Nitidulid beetles damage ripening and curing dates on the palms, on the ground, and in 
storage by entering the fruits, usually at the calyx end, and feeding on the pulp. In 
addition to the primary damage caused by feeding, the unsightly and unpalatable frass 
that accumulates, and the presence of larvae, the fruit are also subject to extensive 
damage by yeasts, other fungi, and bacteria introduced by the beetles. Extensive spoilage 
may follow a heavy infestation, especially under humid conditions [2]. 
 
Although the larvae and adults feed directly on the fresh and dried fruit, the loss due to 
the amount of fruit actually consumed is insignificant in comparison with the loss due to 
the presence of excreta, larvae, adults, and the moulting skins in and on the infested dates 
[10]. In many instances, these dates are very difficult to segregate because there is no 
visible indication that the insects or their remains may be in the seed cavity. 
 
The first new source of food in the date orchards is provided during June when many 
green fruit drop. Fallen dates are infested by the first beetles of the season and develop 
the populations that later infest the palms. The adults are long-lived insects. Average 
length of life is 129 days for males and 114 days for females [11].Separation of 
generations in the field is impossible, since the beetles feed and breed throughout the year 
and the females lay eggs throughout their lives. As a result, more than one generation of 
adults may be present at one time, and larvae and pupae may be found in the soil and 
adults on the surface at almost any time [11].Females are prolific egglayers having been 
observed to lay 500-1000 eggs each. 
 
Malathion was selected for testing in the early 1950s. In 1952, malathion dust reduced the 
number of live beetles in the fruit bunches from over 9000 to 60. No live beetles were 
found in treated bunches for 2 weeks following applications of malathion, and the 
bunches tended to stay relatively free from live beetles for up to six weeks [2]. In dates 
going to the packinghouse that appeared to be marketable, the number of hidden culls 
infested in the seed cavity was reduced from 6.3% in the control to .75% by  the use of 
malathion dust[10].This reduction in hidden culls eliminated the necessity for regrading 
in the packing house (which adds an additional cost to the grower). When the percentage 
of hidden culls is excessive, the entire lot of fruit is rejected, as regrading costs would be 
prohibitive [10].Since 1953, malathion dust has been recommended for beetle control. 
 
With the advent of mechanically harvested dates, early control of these beetles with 
malathion became imperative because intact bunches of ripe fruit are left on the palms for 
1 to 3 months [2]. 
 
 



Carob Moth 
 
A carob moth, a pest of dates in Algeria and Tunisia and of almond in Israel, was 
introduced into California date orchards in1982.Carob moth damage to dates is a result of 
feeding by the developing larvae inside the date fruit, leaving a residue of frass and 
webbing [6].Damaged dates are culled resulting in direct losses due to decreased yields 
and indirect costs due to increased handling required to separate culls from non-infested 
fruit in the packing house. The increased handling can cost growers up to $800 per acre 
[6].Carob moth infestation rates can reach 40% in bad years. Orchards treated with 
malathion will suffer up to 10% infestation rates while organic growers routinely suffer 
over twice that amount [6].Three applications of malathion beginning in September made 
at intervals of three weeks controls the carob moth [12]. 
 
The carob moth completes 4 to 5 generations per year in southern California, and as the 
season progresses, an increasing availability of host resource contributes to expanding 
moth densities. The carob moth overwinters in all larval stages in fruit on the ground and 
in bunches that were not harvested the previous fall. Dates are prone to more than 35% 
natural fruit abscission during the summer growing season, especially in June [15].June 
drop fruit become heavily infested with carob moth larvae when they get stuck in the 
tight fruit bunch and do not fall to the ground [13].It has been estimated that between 
34,000 and 205,000 June drop fruit per acre can be trapped in bunches and fail to fall to 
the ground [13]. 
 
As many as three carob moth generations can complete development within a single 
abscissed fruit caught in a date bunch and adult moths emerging from the abscissed fruit 
lay eggs which will infest the harvestable crop [15].High mortality of the carob moth 
occurs in abscissed fruit that fall to the ground during the summer because of the 
extremely high summer temperatures, and predation by at least two native ant species 
[15]. 
 
There has been some work attempted on biological control of carob moth in dates, and 
other crops in the Middle East, using parasitoids. Although a number of parasitoids of 
carob moth are known in the Middle East, none are effective enough to provide effective 
levels of control. Furthermore, attempts to establish three parasitoids of carob moth in 
California date gardens were not successful with no recoveries being made [6]. 
 
Although results of in-season bunch sanitation show promise, the labor required to 
manually separate fruit strands to allow abscised fruit to fall to the ground is prohibitive 
in commercial date production [14].  
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