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m Honey bees face significant threats from ectoparasitic mites such as Varroa destructor,
which impair colony health and contribute to widespread losses. Accurate monitoring of mite
populations is critical for timely and effective management. In this study, we evaluated the
effectiveness of a novel, non-invasive sugar dusting test as a diagnostic tool for detecting mite
infestations, and compared its performance with sugar shaking, brood uncapping, and sticky
board. Field monitoring of Varroa mites was conducted during summer of 2024. The RSE values
indicated higher precision for sugar shaking (0.100) and sticky board (0.108), whereas sugar
dusting showed the highest ratio (0.132), reflected greater variability. Nevertheless, the sugar
dusting method exhibited a moderate to strong correlations with brood uncapping and sticky
board results, reflecting colony-level mite density trends. These findings suggest that sugar
dusting can serve as a practical monitoring tool for routine field surveillance with minimal
time investment and colony disturbance, and as a valuable component of integrated Varroa
management programs in beekeeping.
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Table 1. Varroa counts from four methods, sugar dusting (mites/10 min), sugar shaking (mites/300 bees), uncapping brood (mites/100 cells),
and sticky board (mites/72 h) from field study conducted in summer, 2024

Sugar dusting Sugar shaking Uncapping brood Sticky board
Mean=*SE 5.97+0.79 10.03£1.01 9.71+1.06 86.80+9.38
SD/Mean 1.316 1.008 1.093 1.081
SE/Mean 0.132 0.100 0.109 0.108

Table 2. Bootstrap mean + SE and 95% confidence interval (CI) of V. destructor counts obtained from four monitoring methods (sugar dust-
ing (mites/10 min, n), sugar shaking (mites/300 bees, n), uncapping brood (mites/100 cells, n), and sticky board (mites/72 h, n), based on 1,000
resampling iterations

Sugar dusting Sugar shaking Uncapping brood Sticky board
Mean £ SE 5.86%0.75 10.02£0.93 9.77+1.36 88.45+7.84
SE/Mean 0.128 0.093 0.139 0.089
95% CI 4.50~6.74 9.05~11.74 7.67~11.60 77.79~101.79
2.MEEXE (bootstrap) ol oy} Table 3. Pearson correlation coefficients between mite count from

sugar dusting (mites/10 min) and three conventional V. destructor
detection methods of sugar shaking (mites/300 bees), uncapping
brood (mites/200 cells), and sticky board (mites/72 h)
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Table 4. Linear regression of varroa mite counts from sugar shaking (mites/300 bees), uncapping brood (mites/100 cells), and sticky board

(mites/72 h) relative to sugar dusting (mites/10 min)

Dependent variable B Intercept & t )4 R?

Sugar shaking 0.699 5.852 0.554 6417 <.001 0.2959
Uncapping brood 0.923 4.197 0.683 9.267 <.001 0.4670
Sticky board 7436 42.407 0.623 7.883 <.001 0.3881

*B represents the regression coefficient, (3 as the standardized coefficients.

(a) 607
50
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R?=0.2959
30" ’ by
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(b) 60
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R2=0.3881
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L]
0 10 20 30 40

Sugar dusting (mites/10 min, n)

Fig. 1. Linear regressions between sugar dusting counts (mites/10
min) and three Varroa mite detection methods: (a) sugar shaking
(mites/300 bees), (b) uncapping brood (mites/100 cells), and (c)
sticky board (mites/72 h). All models were significant at p <0.001.
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Table 5. Comparison of four Varroa mite monitoring methods (sugar dusting, sugar shaking, uncapping brood, and sticky board) advantag-

es, limitations, in terms of time requirements, and precision (SE/Mean)

Method Advantages Limitations Time Precision (SE/Mean)
Sugar dusting Non-destructive, Variability, ~10 min 0.132 (low)
Repeatable, Affected by sugar amount
Colony-level estimate and humidity
Sugar shaking Standardized, Labor-intensive > 10 min 0.100 (moderate)
Widely used Small sample size
Uncapping brood Direct brood measure Destructive, 15 min 0.109 (moderate)
Labor-intensive per side
Sticky board Non-invasive, Needs 3 days, 72h 0.108 (moderate)
Colony trend Affected by bee activity
2 SR, wurdse] Axgmt 917, de] WPE,  Ashs We] W WRE A Slshs oz 2
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