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ABSTRACT : Population fluctuation of O. kashmirica benefica, a major natural enemy of citrus red
mite (Panonychus citri), was surveyed from 1997 to 2000 in yuzu orchards in Goheung region and,
developmental periods, developmental threshold temperature (DT) and effective cumulative tempera-
ture (ET) were estimated. Under four constant temperatures of 15, 20, 25 and 30°C, developmental
periods from egg to adult of the beetles were 67.3, 31.4, 19.4 and 15.3 days, respectively. The period
of each stage was long in the order of pupa>>egg > 3rd larva>>2nd larva> Ist larva. Mean numbers of
eggs oviposited by a female per day were 3.3, 5.6, 7.3 and 7.7 under the temperatures, respectively.
The highest hatchability (92%) and adult emergence (60%) were shown under 25°C. Adult longevity
was 54.3 days for females, and 58.6 days for males. In natural condition, the sex ratio of the beetle was
0.58. Developmental thresholds (DT) for egg, 1st, 2nd, 3rd larva, pupa, and egg to adult were 12.7,
10.0, 10.8, 7.9, 10.1 and 10.6°C, respectively. The effective cumulative temperatures (ET) were 41.4,
22.9,22.7, 46.6, 165.3, 292.9 day-degree at the same development stage, respectively. The beetle occ-
urred from early April to early December in yuzu orchards. The population peak of the beetles was
dependent on the amount of prey mite (Panonychus citri), and the ratio of the predator to prey mite
was 1 to 100-200 at predator peak stage in the field.

KEY WORDS : Citrus junos, Panonychus citri, Oligota kashmirica benefica, Seasonal fluctuation,
Developmental period
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Table 1. Developmental periods in days (Mean 3 SD) of each stage of O. kashmirica benefica at constant temperatures, 60+ 10% RH and

14L: 10D
Larvae
Temp. (°C) Egg Pupae Total
1st 2nd 3rd
15 15.2+1.03 4.6+1.30 6.5+£1.69 8.5+1.77 32.5+0.73 67.3£6.52
20 6.3+0.96 2.5+0.63 224040 32+0.40 17.240.87 314+3.26
25 3.4+0.80 1.3+0.25 1.4+0.21 2.3+0.57 11.0+0.76 19.442.59
30 24+0.62 1.2+024 1.2+0.24 2.2+0.47 8.3+£0.64 153+1.74

Lx7oA 22t 281, 19.6, 15.140] A a¥tw 3}
9131, Chen and Ho (1993)%= 28°C, 13L: 11D 71X
O. flavicornis®] del|A] AZ7ix]2] #H&-7|7ke] 163
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Table 2. Number of eggs laid per day (Mean=+ SD), hatchability
and emergence rate of O. kashmirica benefica at constant temper-
atures, 60+ 10% RH and 14L : 10D

No. Temperature (°C)
Division individuals
tested 15 20 25 30
No.ofeggs 5 334163 564193 734240 7.7+2.34
laid/day
Hatchability 50 64 86 9 9
(%)
Emergence 4, 233 300 600 533
(%)

Table 3. Adult longevity at 25°C (RH 60+ 10%, 14L-10D) and
sex ratio of O. kashmirica benefica in the field

Longevity (Mean+ SD) Sex ratio
Female Male No. No. Female/male
(n=06) (n=6) female male —+female
543%5.35 58.6%3.56 85 61 0.58

& BN A i S5l Fope Ao
o} dukH o2 0. kashmirica benefica®] A
| e clegdhRel vl Aok AL 24
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O. kashmirica benefica®] -8 3AE wWhggdLes
(DT)8t F-EHAREE(ET)E Table 49} 2}, ko] %
FALEE 127°C, fEAALEE 414U=8 T,
1,238 §2¢ wsodgess 100, 10.8, 7.9°Co]
I, $EAANEEE 229,227, 4664952 UrRT=
29 g =rt IokT, fF FelMEe 3% &
Zo] 7k worow, Wi 7| &= eodAd2571 10.1°C,
+ EEE 1653d =50 4 o A8
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Table 4. Developmental threshold (DT) and effective cumulative temperature (ET) of each stage of O. kashmirica benefica

Developmental stage Regression equation! DT (°C) ET (degree day)
Egg Y =0.02376X—0.30078 (r>=0.99475) 12.7 414
Ist Y =0.04434X —0.44269 (1>=0.94030) 10.0 229
Larva 2nd Y =0.04596X —0.49516 (r?=0.96794) 10.8 22.7
3ed Y =0.02266X —0.17997 (r>=0.89277) 7.9 46.6
Pupa Y =0.00604X —-0.06078 (r>=0.99892) 10.1 165.3
Egg-Pupa Y =0.00342X -0.03614 (r>=0.99578) 10.6 292.9

1 Y: Developmental velocity, X: Temperature (°C), r%: Coefficient of determination.
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Fig. 1. Seasonal occurrence of Panonychus citri and its predator, O. kashmirica benefica, in yuzu orchard in Goheung district from 1997 to
2000 (NC; Non-chemical control plot for 4 years, CC; Chemical control plot).
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7R =olQl 5ol Al wlE| sl Ao
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15.7°C2 7]20] WolA|7] o] &Fe] F3E
ZA1go] PolAn, 1140 9.1°C2 wgodgexal
10.6°C (Table 4) Bt} 7]-o] ro}x]7] Wil UZA}
&2 o)Fd Aoz Ahgld
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