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Abstract

The two-spotted spider mite, Tetranychus urticae (Acari: Tetranychidae) is one of the major pests of strawberry plants
worldwide. This study evaluated the influence of different water sprinkling treatments, including bottom up water sprinkling
treatment (BUWST) and top down water sprinkling treatment (TDWST) against T. urticae on the leaves of strawberry plants in
greenhouses. The mean numbers of T. urticae were 0.9 + 0.3 and 10.4 + 2.3 adult females per leaf for BUWST and TDWST,
respectively, 21 days post-treatment. There were no significant differences between two treatments. The control efficacy against
females, immature stages, and oviposition of T. urticae was 98.4, 93.4, and 85.5% for BUWST, and 79.9, 64.8, and 53.4% by TDWST,
respectively. The results showed that both water sprinkling treatments reduced the population density of two-spotted spider mites
on strawberry plants. We evaluated the influence of the two frequencies of BUWST (sprinkling every 30 min, BUWST-30, and every
60 min, BUWST-60) and high humidity treatment (HHT) with 80% RH on T. urticae populations. The results showed that the mean
numbers of T. urticae were 104 + 1.9, 11.5 + 2.5, 28.1 + 3.5, and 70.9 + 10.7 adult females per leaf using BUWST-30, BUWST-60,
HHT, and the untreated control, respectively, 21 days post- treatment. The control efficacies of BUWST-30, BUWST-60, and HHT
against female T. urticae were 85.3, 84.6, and 60.4%, respectively. There were no significant differences between BUWST-30 and
BUWST-60. The results showed that both frequencies of BUWST possessed excellent control efficacy to reduce the population
density of two-spotted spider mites on strawberry plants.
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Fig. 1. The mean number (+ SE) of Tetranychus urticae males per leaf after two water sprinkling treatments in the
greenhouse.( BUWST indicates water sprinkling from the bottom up, while TDWST indicates water sprinkling
from the top down. Error bars represent the standard error of the mean. Means within the same group marked
with the same letter are not significantly different at the 0.05 level.)
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Fig. 2. The mean number (+ SE) of Tetranychus urticae females per leaf of strawberry plant after two water sparkling
treatments in the greenhouse. (The same supplementary explanation as for Fig. 1.)
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Fig. 3. The mean number (+ SE) of Tetranychus urticae immature stage per leaf of strawberry after two water
sparkling treatments in the greenhouse. (The same supplementary explanation as Fig. 1.)
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Fig. 4. The mean number (+ SE) of Tetranychus urticae eggs per leaf of strawberry after two water sparkling
treatments in the greenhouse. (The same supplementary explanation as for Fig. 1.)

188 BiEE&E =T IUEEHE =~



x— EREPELETTRAREKEESR ZBERTRZEERHZANE
Table 1. The control efficacy of two water sprinkling treatments (BUWST, TDWST) under different development
stages of Tetranychus urticae on strawberry plants in a greenhouse

Control efficacy (%)

Stage Treatment Days of treatment
7 14 21 28
Adult (female) BUWST! 71.0 60.9 98.4 97.6
TDWST? 21.9 19.9 79.9 89.4
Immature stage BUWST 59.5 75.0 93.4 98.5
TDWST 43.7 454 64.8 82.3
Egg BUWST 91.0 66.2 85.5 99.2
TDWST 55.0 45.7 53.4 86.0
Total BUWST 82.8 68.3 894 98.8
TDWST 50.3 46.9 58.2 83.8

I BUWST indicates a sprinkling treatment from the bottom up.
2TDWST indicates a sprinkling treatment from the top down.
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Fig. 5. The mean number (x SE) of Tetranychus urticae males per leaf of strawberry plant after two frequencies of
water sprinking (from the bottom up) and high humidity treatments in the greenhouse. (BUWST-30 and
BUWST-60 indicates sprinkling every 30 and 60 min from the bottom up, from AM 6:00 to PM 6:00. HHT
denotes high humidity treatment. Error bars represent the standard error of the mean. Means within the same
group marked with the same letter are not significantly different at the 0.05 level.)
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Fig. 6. The mean number (+ SE) of Tetranychus urticae females per leaf of strawberry after two frequencies of water
sparkling and high humidity treatments in greenhouse. (The same supplementary explanation as for Fig. 5.)
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Fig. 7. The mean number (+ SE) of Tetranychus urticae immature stage per leaf of strawberry plant after two
frequencies of sprinkling and high humidity treatments in the greenhouse. (The same supplementary

explanation as for Fig. 5.)
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Fig. 8. The mean number (+ SE) of Tetranychus urticae eggs per leaf of strawberry plant after two frequencies of
sprinkling and high humidity treatments in the greenhouse. (The same supplementary explanation as for Fig.

5)
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Table 2. The control efficacy of two frequencies of ‘from the bottom up’ sprinkling and high humidity treatments under
different development stages of Tetranychus urticae on strawberry plants in a greenhouse

Control efficacy (%)
Stage Treatment Days for treatment
7 14 21 28

Adult (male) BUWST-30" 70.4 81.7 91.0 97.5
BUWST-60? 21.9 65.6 80.1 96.3
HHT? 47.0 53.3 78.3 88.5
Adult (female) BUWST-30 22.7 52.4 85.3 93.1
BUWST-60 24.8 40.7 84.6 94.7
HHT 39.4 5.1 60.4 51.5
Immature stage BUWST-30 29.2 63.6 89.0 95.6
BUWST-60 55.2 74.2 93.2 96.6
HHT 24.9 14.5 49.9 71.0
Egg BUWST-30 74.6 77.7 95.7 94.0
BUWST-60 55.3 90.2 92.7 95.4
HHT 34.2 48.3 56.2 65.7
Total BUWST-30 67.0 75.0 93.6 95.1
BUWST-60 55.6 82.0 91.8 95.9
HHT 32.2 35.8 54.3 66.2

1 BUWST-30 denotes a water sprinkling treatment at a rate of 50 mL per 30 minutes.
2 BUWST-60 denotes a water sprinkling treatment at a rate of 50 mL per 60 minutes.
3 HHT denotes a high humidity treatment.
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Evaluating the Control Efficacy of Water Sprinkling and High
Humidity against Tetranychus urticae on Strawberry Plants

Yu-Chun Chiou, and Yi-Yuan Chuang”

Department of Entomology, National Chung Hsing University, Taichung City, Taiwan

ABSTRACT

The two-spotted spider mite, Tetranychus urticae (Acari: Tetranychidae) is
one of the major pests of strawberry plants worldwide. This study evaluated
the influence of different water sprinkling treatments, including bottom up
water sprinkling treatment (BUWST) and top down water sprinkling
treatment (TDWST) against 7. urticae on the leaves of strawberry plants in
greenhouses. The mean numbers of 7. urticae were 0.9 = 0.3 and 10.4 + 2.3
adult females per leaf for BUWST and TDWST, respectively, 21 days
post-treatment. There were no significant differences between two treatments.
The control efficacy against females, immature stages, and oviposition of 7.
urticae was 98.4, 93.4, and 85.5% for BUWST, and 79.9, 64.8, and 53.4% by
TDWST, respectively. The results showed that both water sprinkling
treatments reduced the population density of two-spotted spider mites on
strawberry plants. We evaluated the influence of the two frequencies of
BUWST (sprinkling every 30 min, BUWST-30, and every 60 min, BUWST-60)
and high humidity treatment (HHT) with 80% RH on T. urticae populations.
The results showed that the mean numbers of T. urticae were 10.4 = 1.9, 11.5 =
2.5, 28.1 = 3.5, and 70.9 = 10.7 adult females per leaf using BUWST-30,
BUWST-60, HHT, and the untreated control, respectively, 21 days post-
treatment. The control efficacies of BUWST-30, BUWST-60, and HHT against
female T. urticae were 85.3, 84.6, and 60.4%, respectively. There were no
significant differences between BUWST-30 and BUWST-60. The results showed
that both frequencies of BUWST possessed excellent control efficacy to reduce
the population density of two-spotted spider mites on strawberry plants.

Key words: Tetranychus urticae, strawberry, water sprinkling treatment, high
humidity treatment
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