
Spider mites are one of the major arthropod pests 
in almonds in California. There are three species 
of webspinning spider mites (Pacific spider mite, 

Tetranychus pacificus; twospotted spider mite, Tetranychus 
urticae; and strawberry spider mite, Tetranychus turkestani) 
that can cause economic damage in almonds during 
the growing season (Zalom et al., 2012). Spider mite 
infestations often begin on the underside of the leaves. 
All stages of mites feed on almond leaves by sucking the 
cell contents. Spider mite infestation is characterized by 
the presence of webbing covering tree leaves and twigs. 
Spider mite webbing has several biological and ecological 
functions including dispersal and reproduction of mites 
and protection from natural enemies (Gerson, 1985; 
Kennedy and Smitley, 1985). In the beginning, damage 
by spider mite feeding results in stippled leaves, which 
advances to yellowing and dropping of leaves as the 
infestation progresses (Andrews and La Pré, 1979). The 
degree of mite infestation is negatively correlated with 
chlorophyll content and photosynthetic activity of the 
leaves (Andrews and La Pré, 1979), and this eventually 
affects tree health and productivity. Mite damage in the 
current year translates into the reduction in growth and 
productivity of the trees in the following years (Barnes and 
Andrews, 1978).

Natural enemies such as insect predators (sixspotted 
thrips, Scolothrips sexmaculatus and spider mite destroyer, 
Stethorus sp.), western predatory mite (Galendromus 
occidentalis) and other generalist predators play a role in 
reducing the mite population, in some cases to the extent 
that there is no need for miticide treatments. However, in 
recent years, activities of biological control agents are not 
enough in keeping the mite population 
down in most of the almond orchards. 
This might have been due to changing 
environmental conditions (e.g., 
relatively dry seasons), lack of early 
monitoring tools for overwintering 
mites, prophylactic application of 
miticides, and frequent use of broad-
spectrum insecticides particularly 
pyrethroids (Zalom et al., 2001), , 
resulting in flare ups in the mite 
population in summer and fall.

Spider mites overwinter on 
the orchard floor and move to the 
trees as the season progresses in the 
spring. Currently, we only know mite 
presence or infestation after we see 
their damage on leaves (leaf stippling) 
in spring or later. Winter soil 

sampling can estimate the overwintering mite population 
in the soil. If there is a relationship of the overwintered 
population with the seasonal population infesting tree 
leaves, soil sampling may be useful as an early prediction 
method of what future mite populations can look like 
in the orchard. Also, finding ways to trap mites on tree 
trunks using tree band traps while they are migrating to 
the trees from the ground provides an estimation of the 
mite population and their movement timing. The concept 
of soil sampling for mites and tree band traps in almonds 
was initiated by Dr. Frank Zalom (UC Davis Entomology) 
and Walt Bentley (UC IPM and Cooperative Extension) 
during the early 1990s. However, more research needs to 
be done to refine these techniques and see how we may be 
able to use this in population estimation. 

We started some preliminary work focusing on 
the development of the early-detection method of mite 
infestation in almonds. In February, we took soil samples 
in one orchard block located in Stanislaus County. The 
main objective was to quantify the overwintered mites 
recovered from the soil. The orchard block was divided 
into three sampling areas (front, middle, end) to address 
potential mite population variation within the orchard, 
and a total of four samples were taken from an individual 
sampling area. One composite sample was taken around 
the base of the sample trees. Upon arrival at the lab, 
soil samples were transferred to styrofoam cups that 
were placed on sticky cards to recover mites after their 
emergence from the soil (Zalom and Bentley, unpublished 
data; Fig. 1). Soil samples were kept outdoors to facilitate 
the mite emergence. Soil samples in the cups start drying 
and that triggers mite emergence. 
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Mites emerged from the soil, moved and stuck on 
the cards. Those mites were counted after two weeks. We 
recovered an average of 0.85, 1.00 and 0.75 mites per 6 oz 
soil sample from front, middle and end sampling areas, 
respectively. Although mite seasonal population is known 
to vary within the orchard, we did not observe a statistical 
difference (ANOVA; F = 0.66; P = 0.538) on average mite 
counts among three sampling areas. This might have 
been due to the uniformity in terms of environmental 
conditions such as soil moisture, tree health and other 
factors among sampling areas. Results are presented in 
Figure 2. We will be taking in-season leaf samples from 
those trees to evaluate the mite population in the trees 
as well. Since the results are preliminary, we will expand 
these studies in more sites in coming seasons for the 
conclusive results. 

We are also performing some preliminary studies on 
the use of tree-band traps (Fig. 3) on the trunk (about 3-4 
feet high in the tree). The trap consists of an inner circular 
layer of paper towel, which is overlapped by a band of duct 
tape 6 inches wide. A sticky material (tree insect barrier 
product) was smeared over the tape so that mites will be 
trapped while they are migrating to the leaves in trees. 
We placed these traps on the trunk and the biggest limb of 
the almond trees in early March and removed them in late 
May. We have recovered more than one species of spider 
mites, and are in the process of identification. 

Future plans include testing these sampling 
techniques in orchards that have high mite pressure. 
We will compare the infestation of mites on leaves with 
and without bands. This provides information about the 
effectiveness of the bands in monitoring female mites 
as well as excluding them from foliage.  In addition, 
knowing the ground-to-tree movement timing can be 
useful in controlling mites in a different way, such as by 
applying a barrier treatment on the trunk. In the long-run, 
these methods may be helpful in planning spider mite 
management. T
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