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Evaluation of Neoseiulus cucumeris (Oudemans) as a biological
control for Oligonychus ununguis (Jacobi) (Acari: Tetranychidae)
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Abstract [Objectives] To study the effectiveness of using Neoseiulus cucumeris (Oudemans) as a biological control for

Oligonychus ununguis (Jacobi) in the field. [Methods] The biological and life table parameters of N. cucumeris and O.
ununguis were analyzed. [Results] (O The developmental period of N. cucumeris feeding on O. ununguis shortened as

temperature increased from 21 to 33°C; @ The average female fecundity of N. cucumeris at temperatures of (20£1), (25+1),
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(30£1) and (32+1)C was (37.8+5.15), (52.9+1.92), (49.5+6.50) and (42.0+6.34) lower, respectively, than those of their prey.

At the same temperatures, the fecundity of O. ununguis feeding on chestnut leaves were 141%, 169%, 194% and 149% higher

than those of N. cucumeris; @ The net reproductive rate (Ry) of O. ununguis at the four temperatures tested were 36.5453,

66.9788, 66.284 and 45.4846; which were 72.88%, 118.36%, 92.12% and 93.55% higher, respectively, than those of N.

cucumeris. The mean generation time 7 (days) of N.cucumeris were 29.6337, 24.219, 20.2165, 22.2009, which were 46.75%,

42.03%, 39.13% and 29.63%, lower than those of O. ununguis; @ The intrinsic rate of natural increase (r,) of N.cucumeris at

(20£1)C, (25+1)°C, and (30+1)C, were 0.1030, 0.1413 and 0.1699, which were 127%, 105%, and 106% higher than those of

O. ununguis at these temperatures but lower than those of O. ununguis at (32+1)°C. [Conclusion] The results indicate that N.

cucumeris is a desirable bio-control agent to suppress O. ununguis population density in orchards.
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Table 1 The developmental duration of Neoseiulus cucumeris feeding on the
Oligonychus ununguis at different temperatures

©) Protonlm h DeutonHm h Preoviposition Generation
Temperature Sample Egg(d) Larva(d) ( d%’ P ( d)y P (Ic)l) )

2041 Female=20 3.30+0.54 1.85+0.41 2.85+0.34 3.95+0.37 4.45+0.44 16.40+0.42
Male=16 2.86+0.24 2.14+0.24 2.17+0.19 3.86+0.63 — 10.93+0.32

55 Female=20 2.20+0.35 1.40+0.21 2.10+£0.46 2.70+0.42 2.70+0.26 11.10+£0.34
Male=16 2.43+0.45 1.07+0.19 2.07+0.19 2.21+0.27 — 7.78+0.27

3041 Female=20 1.80+0.26 0.85+0.26 1.20+0.26 1.75+0.26 2.80+0.26 8.40+0.26
Male=16 1.49+0.27 0.86+0.22 1.14+0.35 1.70+0.39 5.19+0.31

3941 Female=20 1.50+£0.33 0.75+0.26  1.14+0.26 1.75£0.26 2.60+0.39 7.74+0.30
Male=16 1.21+0.27 0.71+0.27 1.12+0.24 1.79+0.27 — 4.83+0.27

F2 LIS/ A BRI AME RN A ER A EREXAR
Table 2 The relationship between treatment temperatures and developmental period of Neoseiulus cucumeris feeding
on the Oligonychus ununguis

Developmental period (d) Female Male
Egg stage Y=-0.58X+3.650 R>=0.9043 Y=-0.589X+3.47 R>=0.959
Larva stage Y=-0.385X+2.175 R*=0.9419 Y=-45X+232 R>=0.8061
[ 1 Protonymph stage Y=-1.13X+7.950 R*=0.9612 Y=-0.408X+2.645 R’*=0.8447
II 1 Deutonymph stage =—0.805X+4.425 R’=0.7647 =—0.755X+4.425 R*=0.8738
Pre-oviposition stage Y=-0.545X+4.500 R>=0.641 s
Generation Y=-2.868X+18.08 R>=0.884 Y=-2.089X+12.405 R’=0.9128

141% 169% 194%

95%~100% 149% 3 20+1 3241 C
. . . . 67.42% 69.69%
22 WHIREFNESERSH N TS EEE Y% ° ’
SH 55.55% 57.98%
3 | 20t - 23 AR NEHBEH NS ERRSE
30+1 3241 C 4 (20£1)C
Ry=36.5453 Ro=
1.87 1.72 1.64 21.1391 1.73
1.42 542 / 37.8 /
43.3% 67.42%
2 2041 32+1 18.9%
rm=0.0807,
(20£1) (25£1) (30+1) (32+1)C rm=0.1030
1.27 (20+1)C

(54.20+£6.23) (96.10+6.94)  90.80+18.00
65.70+ 6.60
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Table 3 Comparison of biological parameters of Neoseiulus cucumeris and Oligonychus ununguis treated with
different temperatures

(20£1)C (25£1)C (30£1)C (32+1)C
O.u N.c O N.c O.u N.c O.u N.c

Parameters

i . 30.80+1.32 16.40+0.42 19.15+1.20 11.10+0.34 13.80+1.96 8.40+0.26 11.00+£0.58 7.74+0.30
Generation duration (d)

54.20+6.23 37.8+£5.15 96.10+6.94 52.90+1.92 90.80+18.0049.5 £6.50 65.70+6.60 42.00+6.34
Total egg numbers

L . 24.90+2.81 24.90+1.46 26.00+2.26 27.00+£1.32 30.80+1.32 30.80+1.32 30.80+1.32 30.80+1.32
Oviposition duration (d)

. 63.5+1.18 50.0+1.89 54.0+125 44.2+1.62 48.8£2.10 40.4+1.58 43.7£1.95 40.7+1.70
Female longevity (d)

Sex ratio 2.07 -1 1.31:1 2311 138 - 1 2301 1351 2251 1251

O.u Oligonychus ununguis N.c Neoseiulus cucumeris. The same as below.

x4 EFRLEEE THRH/NZHMEH NSNS EMELESGRSHIER

Table 4 Comparison on life parameters of Neoseiulus cucumeris and Oligonychus ununguis at different temperatures

(20£1)C 25+1)C (30£1)C (32£1)C
Parameters
O.u N.c O.u N.c O.u N.c O.u N.c
R? . 36.5453 21.1391 66.9788 30.6731 66.2848 34.5000 45.4846 23.5000
Net reproductive rate R, per generation
. I . 0.0807 0.1030 0.1345 0.1413 0.1608 0.1699 0.1636  0.1422
Intrisic rate of natural increase (r,)
) T 40.3385 29.6337 31.2471 24.2193 25.7985 20.2165 23.3394 22.2009
Mean generation time 7 (days)
A

. . 2.0700  1.1084  1.1439 1.1518 1.1744 1.1851 1.1777 1.1528
Finite rate of increase (1)

t
Population increase double times ()

8.5929  6.7321  5.1541 49038 4.3114 4.0807 4.2379 4.8744

(20£1)°C 4 (25+1)°C
Ry=66.9788
Ry=30.6731 2.18
7=29.6337 T=40.3385 96.10 /
=6.7321 ‘ ‘
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Table S Control efficiency on the Oligonychus ununguis in orchards with different control methods
(Miyun county, 2014)

/100 Efficiency (%)
Treatment Mite numbers before control
(mite/100 leave) 2d 5d 8d 11d 14d 17d 20d 23d 26d 29d 60d
Bio-control 350 23 1.1 263 50.5 654 87.0 87.0 89.3 92.7 953 62.9
Chemical control 378 82.1 93.4 96.1 97.4 974 97.1 97.1 96.0 95.8 95.8 29.8

Control 340 - - - - — - - — — — _
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