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1984 was the fourth full year of my association with this project. The
objectives for 1984 were:

1) Continued educational efforts on monitoring and sampling techniques
for arthropod pests of almonds.

2) Refinement of a presence-absence sampling plan for Tetranychus mites,
and initiation of educational programs for mite management.

3) Defining effects of in-season insecticide applications on predatory
mites and Tetranychus mites, and analysis of temperature and predator
effects on mite abundance.
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Objective 1, Educational Efforts -

Traps and other supplies were provided to cooperating Farm Advisors and
Area IPM Specialists for use in validating and extending phenology for the
navel orangeworm, the San Jose Scale, the peach twig borer, and the oriental
fruit moth. These individuals used the materials in their ongoing educational
programs, providing growers and pest control advisors an opportunity to com-
pare their observations to those of UC staff.

Information about sampling and monitoring for the navel orangeworm, the
oriental fruit moth, and ants were assembled into several publications using
UC publications, trade journals, and journal articles as outlets for dissemi-
nation (see attached publications list - Appendix I). Many extension talks
were also given throughout the state.

As co-project leader with Dr. Karen Klonsky of the Department of
Agricultural Economics at UC Davis, and also involving Dr. John Baritelle and
Joseph Moffitt of the USDA Boyden Laboratories at UC Riverside, an Evaluation
of California's Almond IPM Program is being conducted as part of a larger
national evaluation of IPM case histories. This is a follow-up of the survey
conducted several years ago by Dr. J.C. Headley. External Funding of $30,700
was secured to conduct the program.

The primary objective of this project is to provide an in depth evaluation
of the almond IPM program developed and implemented by the University of
California with industry, federal, and state support. Specific objectives are
to:

A) Provide complete background material including the biological aspects
and history of the program.

B) Develop on-farm budgets for almond production with and without the
IPM program.

C) Identify socio-economic differences between adopters and non-adopters
and degree of adoption of the almond IPM program.

D) Determine impact of the IPM program on the almond industry, consumers,
input suppliers, consultants, the chemical industry and the environ-
ment.



E) Estimate average profit and variation in profit of production with
and without the IPM program.

Objective 2, Presence-Absence Sampling -

Counting mites is a time-consuming process. Conventional techniques,

such as using the mite brushing machine, provide a constant and fairly accurate
estimate of mite populations, however, Timitations include the amount of time
and equipment required to use these techniques. Therefore, a group of us in-
cluding Drs. Marjorie Hoy, Ted Wilson and Bill Barnett developed a practical
sampling alternative for the Tetranychus spider mites in almond orchards. The
program was presented in a handout at the 1983 research conference, in several
publications (Appendix I), at several extension meetings, and in the field on
demonstration plots. It will also be included in the new Almond IPM manual.

The presence-absence sequential sampling plan provides an estimate of
whether or not treatment is required, and can be used as part of a weekly
orchard monitoring program. Some areas within an orchard, such as those near
roadways or on a streak of sandy soil, have greater potential for mite out-
breaks than the rest of the orchard. If it is possible to treat only those
areas instead of the entire orchard, they should be sampled separately.

To reduce the effect of between-tree variance within an orchard, the number
of sampled from each tree should be reduced, thus increasing the number of
trees sampled.

Figure 1 shows the relationship between proportion of infested leaves and
number of Tetranychus mites per leaf in the presence of predators (principally
Metaseiulus occidentalis) and in the absence of predators. As might be expected,
Tetranychus mites are less clumped in the presence of predators. Figures 2
and 3 are tables derived from these relationships permitting the conversion of
proportion infested leaves to number of mites per leaf. These values can be
used to calculate mite-days if this threshold is preferred over that based on
percent infested Teaves.

Monitoring sheuld include understanding the role of predatory mite
M. occidentalis and other predators including Stethorus spp., lacewings, and
six-spotted thrips, and managing these predators if they are present in the
orchard. When approaching the decision thresholds 22% infested leaves in the
absence of predators or 45% infested leaves in the presence of predators, or
100 to 125 mite-days when converting to number of mites per leaf, it is impor-
tant to consider predator populations. If no predators are present, don't
wait for them to appear. A common failure of a mite management program is
waiting too Tong to apply an acaricide. When predators are present, low rates
of an acaricide should be used to preserve their food source if an acaricide
must be applied. We have observed that when the proportion of Teaves infested
with predators approaches the proportion of leaves infested with Tetranychus
mites, the spider mite population will decline shortly. If the proportion of
leaves infested with predators is 1/4 to 1/3 that of the proportion of leaves
infested with Tetranychus mites, the spider mite population could decline in
two or three weeks after the predator/prey ratio improves. In this case the
current Tetranychus level must be considered. If it is approaching a treat-
ment threshold a treatment must be applied. Again, low rates of acaricides
should be used to provide food for the predators. Aerial applications com-
bined with lTow rates are a good combination.




We have assisted Dr. Marjorie Hoy in producing a leaflet entitled
'Managing Mites in Almonds: an Integrated Approach' which outlines our current
knowledge of mite management. It will be distributed at extension meetings
this winter.

Objective 3, Mite Development

During the past two seasons, plots were established in Durham and Fresno
to determine the influence to carbaryl (Sevin), azinphosmethyl (Guthion), and
permethrin (Pounce) on predatory mites and the rate at which Tetranychus mites
increase following application of those materials. A third plot established
at Bakersfield tested the impact of carbaryl, diazinon, permethrin, and dif-
ferent rates of two pyrethroids not registered for use on almonds, cyfluthrin
(Baythroid) and flucythrinate (Pay-off), on the same parameters.

Qur results, some of which were presented in part last year, were very
interesting. In 1983 and again at Durham in 1984 (Figure 4, Tables 1 and 2),
both carbaryl and permethrin caused significantly greater loss of predatory
mites and significantly greater number of Tetranychus mites following the
application of either material as either a May spray or a hullsplit spray
than that of the unsprayed checks. At Durham, plots sprayed with azinphosmethyl
did not cause significantly greater mortality or Tetranychus mite increase than
the control. However, at Fresno azinphosmethyl did cause a higher rate of
increase than the control, but this increase occurred much later than that
observed for either carbaryl or permethrin. All rates of cyfluthrin and
flucythrinate tested at Bakersfield were comparable to carbaryl and permethrin
in their effect on predators and the rate of Tetranychus mite increase. All
plots treated with carbaryl or the pyrethroids (permethrin, cyfluthrin,
flucythrinate) reached treatable levels of Tetranychus mites at sometime fol-
lowing their application. When predators were present in the test orchard,
the control plots seldom reached treatable levels. Similar results have
been reported by researchers elsewhere on many orchard and field crops.

The effect of pyrethroid sprays on the abundance of Tetranychus mites the
following season was apparent on each of our plots. In every case an in-season
permethrin treatment (whether a May spray or a hullsplit spray) resulted in
significantly higher levels of Tetranychus mites early the following spring
than that level observed for plots treated with carbaryl, azinphosmethyl, or
not treated (Figures 11-12, Table 7). In some cases, treatable Tetranychus
mite levels requiring treatment occurred as early as late April or early May
in the pyrethroid-treated plots.

Extreme caution should be exercised when choosing to use permethrin in
an orchard because of its impact on Tetranychus mites both in the remainder of
the season following its applications, and in the subsequent season. Costs
to be considered in addition to disrupting the mite system of an orchard should
include the price of additional acaricide sprays, and the possibility of in-
creasing levels of mite resistance.

These data are also being analyzed to determine predator-prey ratios which
populations of Tetranychus mites will decline. Preliminary results would in-
dicate that a ratio of one predator-infested leaf to one Tetranychus-infested



leaf at population densities approaching or exceeding the treatment threshold
will typically result in reduced Tetranychus-infested leaves the following
week. When converted to the number of mites per leaf equivalent, this is
roughly the same ratio proposed by Drs. Hoy and Wilson in their Hilgardia
article.

These data are also being analyzed to determine the rate of increase in
Tetranychus mite abundance as a function of temperature, density, chemical
treatment and predator abundance. It is hoped that this analysis will yield a
recommendation for the frequency of monitoring using the presence-absence
method.



APPENDIX I
Almond Publications - 1984

Weakley, C.V., R.E. Rice, and F.G. Zalom. 1984. Monitoring oriental fruit moth
development with day-degrees. UC Div. of Agr. Sci. Leaflet 7157.

Wilson, L.T., M.A. Hoy, F.G. Zalom, and J.M. Smilanick. 1984. The within-tree
distribution and clumping pattern of mites in almond orchards: with comments
on predator-prey interactions. Hilgardia. 52(7):1-13.

Zalom, F.G., W.W. Barnett, and C.V. Weakley. 1984. Demonstrating winter sanita-
tion for managing the navel orangeworm, Paramyelois transitella (Walker) in
commercial almond orchards. Protection Ecol. u:37-41.

Zalom, E.?., and W. Bentley. 1984. Ant management in almonds. Almond Facts
49(3):33.

Zalom, F.G., M.A. Hoy, L.T. Wilson, and W.W. Barnett. 1984. Presence-absence
sequential sampling for web-spinning mites in almonds. Hilgardia.
52(7)14-24.

Zalom, F.G., C. Weakley, W.W. Barnett, L.C. Hendricks, W. Bentley, and
J.H. Connell. 1984. Winter sanitation and early harvest effective against
major almond pests. Calif. Ariz. Farm Press. 6(26):9.

Zalom, F.G., C. Weakley, L.C. Hendricks, W.J. Bentley, W.W. Barnett, and
J.H. Connell. 1984. Cultural management of the navel orangeworm by winter
sanitation. Calif. Agric. 38(3-4):28.

Zalom, F.G., L.T. Wilson, M.A. Hoy, W.W. Barnett, and J.M. Smilanick 1984.
Sampling Tetranychus spider mites in almonds. Calif. Agric. 38(5-6):17-9.

Zalom, F.G., and W. Bentley. Southern fire ant (Solenopsis xyloni McCook)
damage to harvested almonds in California. J. Econ. Entomol. (Accepted)
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Tetranychus urticae w/predators present

Conversion Table for proportion infested leaves

vs. mean number of mites per leaf

P(I) X P(I) X
02 .016 . DL 3.2
04 .04 .54 3.5
06 .075 .56 3.8
08 A .58 4.2
10 .16 .60 4.6
12 21 .62 5.1
14 .27 .64 5.5
16 +39 .66 6.0
18 .40 .68 6.6
20 .48 .70 o &

Ol .57 12 8.0

.24 .66 .74 8.75

.26 .76 .76 9.65

<28 .87 .78 10.65

#30 .99 .80 11.85

B0 1.13 .82 13.25

.34 1.25 .84 14.8

.36 1.4 .6 16.7

.38 1.6 .88 19.0
.40 1.75 .90 22.0

.42 1.95 92 26.0

.44 2.15 .94 31.0
.46 2.40 96 40.0
.48 2.65 .98 56.0

.50 2.90 1.0 > 95



Tetranychus urticae w/Predators absent

Conversion Table for'proportion infested leaves

mean number of mites per leaf

— e —
(& TSN AN ]
B oy —

17

el
QOQWOONODNLEWWNN - =

.3

.P(I)

B2
.54
.56
.58
.60
62
.64
.66
.68
.70
Ny

OO0 OOOOOOOOOOCOOOOOCOUTIhNp



"-:\Qufe, L\

DURHAM (Treated 7/16/84)

® CONTROL

o AZINPHOSME THYL
& CARBARYL

0 PERMETHRIN

TETRANYCHUS SPP.
o
N
o

[}
w
[ 4
(=
~
g
[72)
w
[’
z
(7]
w
>
g
w
-
'8
(o]
r 4
o
=
[ 4
©
-9
[e]
(4
-8
[+

200 400 600 800 1000 1200 1400 1600 1800 2000

0601 DURHAM (Treated 7/16/84)

® CONTROL

0 AZINPHOSMETHYL
A CARBARYL

O PERMETHRIN

X PROPORTION OF LEAVES INFESTED / TREE
PREDATORS

400 1000 1200 1400 1600 1800 2000
CUMULATIVE DEGREE-DAYS>50° F




DURHAM-TREATED MAY, 1983
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DURHAM-TREATED HULLSPLIT, 1983
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Date = TIreatment = Mean

7/23/84

7/30/84

8/6/84

8/13/84

8/20/84

8/27/84

9/4/84

9/10/84

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Gution
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

TARE |

Spider Mites Durham 1984
@
SD Duncan's (at 5% level)
0.000  0.000 A
0.000  0.000 A
0.000 0.000 A
0.010 0.014 A
0.005 0.011 A
0.000  0.000 A
0.005 0.011 A
0.000 0.000 A
0.000  0.000 A
0.010 0.022 A
0.000  0.000 A
0.000  0.000 A
0.030 0.033 AB
0.045 0.037 A
0.005 0.011 B
0.010 0.050 B
0.025 0.018 A
0.030 0.021 A
0.025 0.025 A
0.005 0.011 A
0.055 0.048 A
0.040 0.029 A
0.015 0.014 A
0010 0014 A
0.105  0.041 A
0.060 0.038 B
0.050 0.035 B
0.015 0.022 B
0.115 0.042 A
0.150  0.035 A
0.090 0.095 AB
0.045 0.021 B



Date = Ireatment = Mean

9/17/84

9/24/84

10/1/84

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Spider Mites Durham 1984
£)

SD
0.190 0.091
0.225 0.109
0094 O0.111
0.060 0.014
0.210 0.078
0.240 0.082
0.080 0.086
0.045 0.021
0.375 0.170
0.300 0.200
0.095 0.078
0.125 0.095

(rhew 2 <omb)

Duncan's (at SZ% level)

A
A
B
B
A
A
B
B

A

A
B
B



Date Ireatment Mean

7/23/84

7/30/84

8/6/84

8/13/84

8/20/84

8/27/84

9/4/84

9/10/84

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

TARE 4

M_occidentalis Durham 1984
P
SD Duncan's (at S% level)
0.000 0.000 A
0.000 0.000 A
0.000 0.000 A
0.020 0.021 B
0.000 0.000 A
0.000 0.000 A
0.000 0.000 A
0.020 0.021 B
0.000 0.000 A
0.000 0.000 A
0.000 0.000 A
0.030 0.041 A
0.000 0.000 A
0.000 0.000 A
0005 0.011 A
0.020 0.033 A
0.000 0.000 A
0.000  0.000 A
0.001 0.014 AB
0.020 0.021 B
0.000 0.000 A
0.010 0.014 A
0.005 0.011 A
0.020 0.021 A
0.000 0.000 A
0.005 0.011 A
0.030 0.021 B
0.005 0.011 A
0.000 0.000 A
0.010 0.022 A
0.080 0.054 B
0.000 0.000 A



Date  TIreatment = Mean

9/17/84

9/24/84

10/1/84

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

Pounce
Sevin
Guthion
Control

(Thsue 2 Coe)

M_occidentalis Durham 1984
£(x)
S0 Duncan's (at 5% level)

0.000 0.000 A
0.045 0.051 B
0.105 0.062 C
0.035 0.042 AB
0.000  0.000 A
0.070  0.093 A
0.150 0.073 B
0.040 0.038 A
0015 0.014 A
0.090 0.095 AB
0.155  0.027 B
0045 0.027 A
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