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Outbreak risk level of Tropilaelaps mites in Zhengzhou based on
principal component analysis

CHENG Xian', TANG Miao', WU Yuancui', YUAN Yuan',

YU Linsheng’, BI Shoudong'

LI Fangdong',

230036, China;
230036, China)

(1. School of Sciences, Anhui Agricultural University, Hefei
2. Institute of Bee Research , Anhui Agricultural University, Hefei

Abstract As a damaging pest of honeybee throughout Asia, Tropilaelaps mites seriously hindered the healthy and
stable development of bee industry. Quantitatively depicting the outbreak risk level of Tropilaelaps mites can pro-
vide a scientific basis for early prevention and control. The meteorological data from 1991 to 2010 in Zhengzhou
were analyzed. By using principal component analysis, six related meteorological indices were converted into three
independent comprehensive indices. Weighted summation of the comprehensive indices resulted in annual compre-
hensive evaluation values of the outbreak risk, which were then classified. The annual outbreak risk levels of Tro-
pilaelaps mites were obtained. The results showed that the risk levels were consistent with the actual survey results
except 2006, with an accuracy rate of 90%. According to different outbreak risk levels, different prevention

methods should be adopted. Especially in the areas with higher outbreak risk level, the prevention and control

should be strengthened.
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Table 1 Correlation coefficient matrix of meteorological indices
a2y Pl AR SRR X B H AR H e Sl e /IR EE
28 [ K . S o -
o Average Average relative  Daily minimum Daily highest Minimum
Parameter Precipitation e . e
temperature humidity temperature temperature relative humidity

[%7K & Precipitation 1. 000
S-SR Average temperature 0.071 1. 000
MZAA QBT
SRR . 0. 084 —0. 667 1. 000
Average relative humidity

L (T =
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L ey
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Minimum relative humidity
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Table 2 Characteristic value and contribution of the indices
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Table 3 Component load matrix

Z% Parameter 1 2 3
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Table 4 Annual comprehensive evaluation and the annual outbreak risk level of Tropilaelaps mites from 1991 to 2010

P ?%ﬁﬂzﬁfﬁ %?’iﬁll@%%& T PR AR SR P ?%ﬁﬁzﬁl\ﬁ %ENI@%%& BRI TR
Year Comprehensive Risk level of Actual Year Comprehensive Risk level of Actual
evaluation value outbreak outbreak level evaluation value outbreak outbreak level
1991 0. 106 3% 2001 0. 499 2 %%
1992 0.218 3% 2002 0.574 1%
1993 0. 256 3% 2003 0.515 29 2%
1994 0. 543 2% 2004 0. 621 12 12%
1995 0. 358 2% 2005 0. 591 1% 12
1996 0. 268 3% 3% 2006 0. 802 1% 2%
1997 0. 339 2% 2% 2007 0. 735 1% 1%
1998 0.735 1% 2008 0. 744 1% 1%
1999 0. 502 2% 2009 0. 736 1% 1%
2000 0. 501 2% 2010 0. 64 12 12%%
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