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Temporal and spatial distributions of phytoseiid mites on citrus,
Ageratum conyzoides and Praxelis clematidea
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Abstract [Objectives] To determine the temporal and spatial distribution of phytoseiid mites, important predators of citrus
pests in citrus orchards, and particularly the relative importance of the weeds A. conyzoides and P. clematidea as habitat for
these mites. The weed, Praxelis clematidea, is frequently confused with Ageatum conyzoides and consequently protected, or
even planted. However, it is unclear if the ecological role of P. clematidea is similar to that of A. conyzoides in citrus orchards,
especially with respect to providing habitat for predatory mites. [Methods] The regular leaf-picking method was used to
investigate the temporal and spatial distributions of phytoseiid mites and Panonychus citri on citrus, and the whole-plant
sampling method to survey phytoseiid mites on A. conyzoides and P. clematidea. [Results] The density of phytoseiid mites
was highest at 23:30 on the periphery of the crown of citrus trees, whereas that of P. Citri was highest at 15:30. During the day,
phytoseiid mites were clearly more abundant on A. conyzoides than on P. clematidea, however at night there was no significant
difference in phytoseiid mite abundance between these two plants. Phytoseiid mites preferred to inhabit at A. conyzoides
during the daytime but left these plants at night. [Conclusion] Conserving A. conyzoides in citrus orchards and spraying
citrus trees during the day when the density of phytoseiid mite on the trees is relatively low and that of P. citri is highest on the
periphery of the crown, could help to both control P. citri and protect phytoseiid mites.
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Panonychus citri (McGregor) (Acari:
Tetranychidae)
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Fig. 1 The population dynamics of phytoseiid mites in citrus
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Panonychus citri in citrus
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Table 1 Population density of phytoseiid mites in different ground cover plants, time and distance

/ Density of phytoseiids ( mites/plant)

. Light Dark
Weed species
0.5m 1.0 m 0.5m 1.0m
Ageratum conyzoides 2.80 £0.43 +0.57 3.78 £ 0.81 2.46 £0.51 0.97 £0.31
Praxelis clematidea 0.51+0.14 0.86+0.18 2.76 £0.25 1.23+0.52
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Fig. 3 Density of phytoseiid mites in different
ground cover plants, time and distance
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D is abbreviation for dark; L is abbreviation for light.
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Table 2 Number of phytoseiid mites in same distance but different ground cover plants

Treatment t f Significant (double tail)
0.5m— 0.5 m Ac-L-0.5 m — Pc-L-0.5 m 4.511 6 0.004
0.5m— 0.5 m Ac-D-0.5 m — Pc-D-0.5 m -0.722 6 0.498
1.0m— 1.0 m Ac-L-1.0 m — Pc-L-1.0 m 3.993 6 0.007
1.0m— 1.0 m Ac-D-1.0 m — Pc-D-1.0 m - 0.850 6 0.428
05m+1.0m — 0.5m+1.0m 5.370 6 0.002
Ac-L-0.5m+1.0 m — Pc-L-0.5 m+1.0 m
0.5m+10m — 0.5m+1.0m - 1.086 6 0.319

Ac-D-0.5 m+1.0 m —Pc-D-0.5 m+1.0 m

*Ac Ageratum conyzoides, Pc Praxelisclematidea L D
D is abbreviation for dark; L is abbreviation for light. The same below.
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Table 3 Number of phytoseiid mites in same ground cover plant but different time

Treatment t f Significant (double tail)
0.5m— 0.5 m Ac-L-0.5 m — Ac-D-0.5m 0.588 6 0.578
0.5m— 0.5 m Pc-L-0.5 m — Pc-D-0.5 m - 8.990 6 0.000
1.0m— 1.0 m Ac-L-1.0 m — Ac-D-1.0 m 3.117 6 0.021
1.0m— 1.0 m Pc-L-1.0 m — Pc-D-1.0 m - 0.805 6 0.451
05m+1.0m — 05m+1.0m 2.934 6 0.026
Ac-L-0.5 m+1.0 m —Ac-D-0.5 m+1.0 m
05m+1.0m — 0.5m+1.0m -5.208 6 0.002

Pc-L-0.5 m+1.0 m —Pc-D-0.5 m+1.0 m
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Table 4 Number of phytoseiid mites in same ground cover plant but different distance

Treatment t f Significant (double tail)
0.5m— 1.0 m Ac-L-0.5 m —Ac-L-1.0m - 1.242 6 0.261
0.5m— 1.0 m Pc-L-0.5 m — Pc-L-1.0 m - 1.448 6 0.198
0.5m— 1.0 m Ac-D-0.5 m — Ac-D-1.0 m 2914 6 0.027
0.5m— 1.0 m Pc-D-0.5 m — Pc-D-1.0 m 2.520 6 0.045

20%-40%

1984
2019

23:30



- 764 -

Chinese Journal of Applied Entomology 56

et al.

15:30

2007

2012

Muma 1967 1975 Weintraub

Z2E#Ek (References)

Fang XD, OuYang GC, Lu HL, Guo MF, Meng X, Liu H, 2013. The
effects of different control measures on Panonychus citri and
arthropod enemies in citrus orchards. Chinese Journal of Applied
Entomology, 50(2): 413-420. [ , s s

B, s , 2013.

, 50(2): 413-420.]

Fang XD, OuYang GC, Lu HL, Liu H, Zhang BX, Guo MF, Wu
WN, 2012. Study on the cooperative control effect of mineral oil
and Neoseiulus barkeri on Panonychus citri. Journal of
Environmental Entomology, 34(3): 322-328. [ R

, > 5 s Wi, , 2012.

,34(3): 322-328.]

Fang XD, OuYang GC, Lu HL, Guo MF, Wu WN, 2014. Studies on
structure and diversity of phytoseiid groups in citrus orchards
with different control treatments. Journal of Environmental
Entomology, 36 (2): 133-138. [ R R R

s, , 2014,
,36(2): 133-138.]
Huang MD, 2009. Studies on Citrus Insect Pests. Guangzhou: Sun

Yat-sen University Press. 1-458. [ , 2009.
. 1-458.]
Kong CH, Hu F, 2001. Plant Allelopathy and Its Application.
Beijing: China Agriculture Press. 1-331. [ , , 2001,
1-331.]

Kong CH, Hu F, Xu XH, Zhang MX, Liang WJ, 2005. Volatile
allelochemicals in the Ageratum conyzoides intercropped citrus
orchard and their effects on mites Amblyseius newsami and
Panonychus citri. Journal of Chemical Ecology, 31(9): 2193—
2203.

2013 2014)

Liang WG, Huang MD, 1994. Influence of citrus orchard ground
cover plants on arthropod communities in China: A review.
Agriculture, Ecosystems and Environment, 50(1): 29-37.

Mai XH, Li SX, Xiong JJ, ZHeng DS, Huang MD, SiTu J, 1984.



- 765 -

Studies on the relationship between the ecological factors and
population of predaceous mite and its utilization for the control
of citrus red mite. Acta Phytophylacica Snica, 11(1): 29-34. [
> > s , , , 1984.
, 11(1): 29-34.]

Mao RQ, Yang WC, Han SC, Guo MF, Zhang RJ, 2008. A new
invasive weed in citrus orchards—Eupatorium catarium. South
China Fruits, 37(5): 27-29. [ , R R iy,

, 2008. e
,37(5):27-29.]

Muma MH, 1967. Typhlodromalus peregrinus (Muma) (Acarina:
Phytoseiidae) on Florida citrus. Proc. 2nd Int. Congr. Acarol.
Budapest Publishing House of the Hungarian Acad. Sci.
Akademia, Kiado. 135-148.

Muma MH, 1975. Mites associated with citrus in Florida. Agric.
Exp. Sta. IFAS, Univ. Florida, Gainesville. Bull. 640A. 92.

Qiu CH, Wang QZ, Yu Y, 2011. Predicted potential distribution of
Praxelis clematidea in China. Chinese Journal Applied.
Environmental Biology, 17(6): 774-781. [ R s

, 2011.
, 17(6): 774-781.]

Van Driesche RG, Lyon S, Stanek III EJ, Xu B, Nunn C, 2006.
Evaluation of efficacy of Neoseiulus cucumeris for control of
western flower thrips in spring bedding crops. Biological Control,
36(2): 203-215.

Weintraub PG, Kleitman S, Alchanatis V, Palevsky E, 2007. Factors

affecting the distribution of a predatory mite on greenhouse
sweet pepper. Experimental and Applied Acarology, 42: 23-35.
Wu WN, 1994. The important role of alternative food for predaceous
mites in biological control of spider mites. Acta Agriculturae
Universitatis Jiangxiensis, 16(3): 253-256. [ , 1994,
, 16(3): 253-256.]
Wu WN, Ou JF, Huang JL, 2009. Fauna Sinica, Invertebrata Vol. 47,
Arachnida, Acari, Phytoseiidae. Beijing: Science Press. 1-511.
[ , s , 2009.

1-511.]

Wu WN, ZHANG JP, Fang XD, Liu H, Guo MF, 2018. Nutritional
types of phytoseiid mites and application in biological control.
Chinese Journal of Biological Control, 24(1): 85-90. [ s

, , , i, 2018.
, 24(1): 85-90.]

Xu JL, 1984. Phytoseiid mites from vegetable plantation in
Guangzhou and bionomics of Amblyseius okinawanus. Plant

, 1984.

,10 (1): 32-36.]
You Y, Hu JF, Chen F, Wang J, Wang CF, Fu JW, 2012. Effects of

Protection, 10(1): 32-36. [

Eupatorium catatium on weeds community and biodiversity of
Fujian south-east costal region. Fujian Journal of Agricultural
Sciences, 27(8): 841-846. [ , , , , ,
, 2012.
,27(8): 841-846.]



