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Characteristics of Predation of Neoseiulus fallacis (Acarina: Phytoseiidae)
on Panonychus citri (Acari: Tetranychidae)

Dong—Hwan Kim*, Sang—Soo Kim, Kwang—Sik Kim and Jae—Wook Hyun

Department of Plant Environment, National Institute of Subtropical Agriculture, RDA, Jeju 690-150
lDepartment of Plant Medicine, Sunchon National University, Sunchon 540-742

ABSTRACT : Predation of Neoseiulus fallacis was observed for biological control of Panonychus citri
that is one of the major insect pests on citrus. The daily predation of development stages of P. citri
by an adult female of N. fallacis were 20.1 eggs, 26.1 larvae, 18.2 protonymphs, and 7.4 deutonymphs
at 25°C. The daily predation of P. citri eggs by N. fallacis was observed under different temperatures.
The predation was increased as the temperature rise. At this time, ratio of eggs production of N. fallacis
after predation of P. citri eggs (number of eggs N. fallacis/mumber of eggs P. citri consumed by N.
fallacis) was 0.09. The daily predation of P. citri eggs by N. fallacis was 21.1, 17.3, and 16.7 on the
different arenas (diameter: 20, 40, and 60 mm), respectively. The predation was decreased as the arena
of the leaf increase. The functional response of N. fallacis to P. citri showed Holling’s Type II response:
the consumption of prey by N. fallacis increased as the density of prey increase but increasing rate
was gradually reduced. As the result, it seemed that N. fallacis can be use for biological control of
P. citri.
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Table 1. Number of Panonychus citri (Mean+SE) consumed by a female Neoseiulus fallacis for 24 hours on citrus leaf disc (4x4
c¢m) under 25+1°C, 65+5% RH, and 16L:8D

Developmental stage of P. citri No. of individuals tested No. of preys eaten/day/female
Egg 14 20.1+0.78 a"
Larva i 15 26.1+£0.70 a
Protonymph 14 18.24+0.59 a
Deutonymph 12 7.4+0.58 b

Y Means followed by the same letter within a column are not significantly different by ANOVA, Tukey (P=0.05).

Table 2. Preference of Neoseiulus fallacis between egg and ‘larvatnymph’ of Panonychus citri on citrus leaf disc (4x4 cm) at 25+1°C,
65+5% RH and 16L:8D :

No. of preys eaten (Mean+SE)/female

Prey
12 hr 24 hr
Egg 6.2+0.44 10.4+0.54
Larva+nymph 5.2+0.40 9.840.66
t-value 6.9 ns” 7.4 ns

D ftest (P=0.05), ns means no significant" difference.

Table 3. Consumption of Parnonychus citri eggs (Mean£SE) and oviposition by a female Neoseiulus fallacis for 24 hours on citrus
leaf disc (94 cm) under different temperatures

Temperature (C) No. of individuals tested No. of preys eaten/day/female No. of eggs laid/day/female Conversion rate”

10 19 1.1£0.32 &” 0.3£0.11 ¢ 0.27
15 19 4.7+0.49 d 0.4+0.11 ¢ 0.09
20 17 13.240.86 ¢ 1.120.16 b 0.08
25 17 20.6+1.19 b 1.80.18 a 0.09
30 15 21.3:0.84 b 1.94022 a 0.09
35 16 25.4£1.30 a v 2.3+0.17 a 0.09

Y Number of predator’s egg laid over number of prey eaten.
2 Means followed by the same letter within a column are not significantly different by ANOVA, Tukey (P=0.05).
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Table 4. Consumption of Panonychus citri eggs (Mean+SE) and oviposition by a female Neoseiulus fallacis for 24 hours at different
arena size under 25+1°C, 65+5% RH and 16L:8D

Diameter of arena No. of preys eaten No. of eggs laid

(mm) 8 hr 16 hr 24 hr 8 hr 16 hr 24 hr
20 10.120.70 16.0+0.98 21.1+1.08 a” 0.9+0.15 1.7£0.16 a 2.6+0.19 a
40 9.2+40.77 13.7+0.93 17.320.95 b 1.0£0.14 1.540.17 a 2.1+0.20 ab
60 8.5+0.72 13.5+0.83 16.7=1.01 b 0.6+0.13 0.9+0.12 b 1.6+0.16 b

Y Means followed by the same letter within a column are not significantly different by ANOVA, Tukey (P=0.05).
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Fig. 1. Functional responses of adult female Neoseiulus fallacis to the density of egg, larva and nymph of Panonychus citri.
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Table 5. Parameter estimates of the functional response (Royama equation) for Neoseiulus fallacis feeding on Panonychus citri under

25+17C, 65+5% RH, and 16L:8D

Parameter estimates

Prey

a? Th? P
Egg 0.5542+0.2561 1.2221+0.0897 0.96
Larva 0.3192+0.3202 1.7143+0.3779 099
Nymph 0.2155+0.0492 1.9143+0.1606 0.84

bh a, attack rate.

9 Th; handling time.
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o] Aok, $5Y A%, Talxe] Wolkelnl By 1
B3 oA TR TR 2GR mle Jare W

ol

—_

CHHolling, 1966). T3t 7 2]=}e] HFeChAL} WolE 2

Fall A7 mebAE Pelinhs BaE ot of
Il]-(Morl and Chant, 1966; Takafuji and Chant, 1976).
ot 2 Fgofo) tiFt WEpa| Aol Gofjo] A

S0l Bt A AuE SR, “*‘1}*]*"]3]&0]1
= 25C oA Zgof o, 8- Hokx Tokzo 7k7) 2.1,
21,182, 74748 EAlseler), ol Agolel 2o
O 7Y ASolE HolZE TG wiof vis] @

B2 polvh B Fgole] AT fE+okRro) 1E
Aol FET AHS "eprAojg gl B4 deTA S
o AEekR] ol A=Y, o) HRirle] B uks
HAE o A5 dEct ZEure] lﬂoﬂ Hop w2
Al B¢ HEE 4= ks AS RolFE= Aozt &
g Atk 2=l Zgoflol| sl 7)sute Hf’"——] 54
Hal geprsolggols Holdwr) g Abol=
STHAER LAEAo| A 2JolE Holx| gigtor} Ho|
o] 9 AW o 16 ol FHfoll= ot of
of Bl oo} AR FrHgol FAsH wobHt weba
Tepa| 2ol goliis F5of R $-2olu oF3)
gt LA FEo] H5& BARE B4 HHL oS
ofe] -84 T3ty At B Fof shtolck et

ol 2 F-goffol gt ek Aojz|gofo] o =
Aedm Z-3of 4e AW o] EAZof R
Aghgo] 0.09 HEZ AltEgo] Eothe d 58 1
3f & uf, efajAolE|golrt 2 @‘1—'1*01—0—0}14 e
Hol-7q] QA= o] 8= Q= A o)7|= ey Rutacea+
(Bholl &3l AE2l Skimmia japonicadl 7| A8F= 2%
offoll N3t A. fallacis2] W=AA| A7} 243t grk= ¥
Al(Pratt and Croft, 1998)7} Ql5z0] @509 AYE2] HHA)
AZAE o] 87Fx|7} itk AYzbETh
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