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Research and development on mass rearing the predatory mirid bug,
Cyrtorhinus lividipennis Reuter and utilization for controlling brown

planthopper, Nilaparvata lugens (Stal)
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ARy WleIgaly Cyrtorhinus lividipennis Reuter iagnselandt1na Nilaparvata lugens

(Stal)

Abstract

The predatory mirid bug, Cyrtorhinus lividipennis Reuter (Hemiptera: Miridae) is an
important natural enemy of brown ‘planthopper; Nilaparvata lugens (Stal) ( Hemiptera:
Delphacidae), and which can be using as a biological control agent, which is need to mass rearing
continuously. This study aim to evaluated feeding capacity on prey of C. lividipennis, and to
development of mass rearing technique, and release rate of C. lividipennis to control brown
planthopper in laboratory for utilization in paddy field. The experiments were carried out during
October 2015-September 2020 at Entomology and Zoology Group, Plant Protection Research and
Development Office, Department of Agriculture and paddy field in 5 provinces including; Pathum
Thani, Nakhon Nayok, Nonthaburi, Suphan Buri and Chai Nat. The results revealed that evaluated
feeding capacity along lifespan of C. lividipennis nymph when fed with brown planthopper eggs,
rice moth eggs (Corcyra cephalonica) and fruit fly eggs (Bactrocera dorsalis) as food were 47.13
+ 24.43, 31.07 + 13.37 and 48.53 + 23.75 eggs, respectively, while adult of C. lividipennis
consumed were 118.33 + 30.64, 143.07 + 55.41 and 103.47 + 55.79 eggs, respectively. The results
of mass rearing studied of C. lividipennis by feeding on 3 prey species; brown planthopper egss,
rice moth eggs and fruit fly eggs were found complete life cycle, and the longtivity of C. lividipennis
were 45.60 + 11.32, 36.60 + 7.62 and 35.00 + 11.23 days, respectively. The preference of C

lividipennis when fed on 3 prey species showed that the nymph preferred brown planthopper



eggs and rice moth eggs than fruit fly eges, while the adult stages preferred fruit fly eges than
brown planthopper eggs and rice moth eggs. However, we chose rice moth eggs as food for C.
lividipennis because the nymph preferred to feed on rice moth eggs than fruit fly eggs, and easy
to manage more than fruit fly eges. The results when studied on number 40 couple breeders of
C. lividipennis in mesh cloth cage found highest average number of nymph, male and female
were 230.33 + 2.52, 70.00 + 2.00 and 95.33 + 1.53, respectively by different statistically significant
among treatments. The result of the release rate of C. lividipennis at 20 and 30 couple showed
that succeed for controlling brown planthopper population in laboratory. Therefore, it should be
evaluated in further to use C. lividipennis as a biological control agent in paddy field.

Keywords: predatory mirid bug, Cyrtorhinus lividipennis Reuter, brown planthopper, Nilaparvata
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Table 1 Feeding capacity of nymphal and adult stage of Cyrtorhinus lividipennis when fed with
Nilaparvata lugens eggs, Corcyra cephalonica eggs and Bactrocera dorsalis eggs under

laboratory condition (22 + 1 °C and 45 + 2% RH)

No. of prey consumed (mean + SD)

Prey
Nymph Adult Total
(eggs stage)
Range Average Range Average Range Average

brown 16-110  47.13+2443  61-155 118.33 + 30.64  101-247  165.47 + 37.69
planthopper
rice moth 16-51  31.07 £ 13.37  74-223 143.07 + 55.41 91-274 174.13 + 62.43
fruit fly 19-98 4853 +£23.75  33-230 103.47 + 55.79 52-253 152.00 + 55.52

Table 2 Developmental stage of Cyrtorhinus lividipennis when fed with Nilaparvata lugens eggs

under laboratory condition (24 + 2 °C and 50 + 2% RH)

Stage of development No. of Mean + SD (days) Range (days)
insects
Egg: 20 2.93 + 0.70 2-4
Nymph: 17 12.13 + 3.31 7-17
Adult:
Male 10 27.00 + 6.65 18-42
Female 5 19.40 + 6.80 12-28
Total period:
Male 10 41.90 + 8.31 32-61
Female 5 34.80 £ 3.27 30-38

Table 3 Developemental stage of Cyrtorhinus lividipennis when fed with Corcyra cephalonica

eggs under laboratory condition (24 + 2 °C and 50 + 2% RH)

No. of
Stage of development Mean + SD (days) Range (days)
insects
Egg: 20 3.00 £ 0.76 2-4
Nymph: 18 11.27 + 3.06 8-16

Adult:
Male 8 34.13 + 8.32 21-49



Female 7
Total period:
Male 8

Female 7

34.57 +12.83

49.13 + 10.48
48.00 + 12.97

16-50

34-68
31-66

Table 4 Developemental stage of Cyrtorhinus lividipennis when fed with Bactrocera dorsalis

eggs under laboratory condition (24 + 2 °C and 50 + 2% RH)

Stage of development No. of Mean + SD (days) Range (days)
insects
Egg: 20 2.87 + 0.74 2-4
Nymph: 17 11.80 + 2.83 7-15
Adult:
Male 9 17.56 + 11.00 5-41
Female 6 31.67 £ 10.69 18-48
Total period:
Male 9 33.22 + 10.07 16-52
Female 6 44.83 +.9.30 32-58

Table 5 Developemental stage of Cyrtorhinus lividipennis when fed with Nilaparvata lugens

eggs, Corcyra cephalonica eggs and Bactrocera dorsalis eggs under laboratory condition

(24 + 2 °C and 50 + 2% RH)

Stage of development

Developement stage of C. lividipennis

Mean + SD (days)

N. lugens C. cephalonica B. dorsalis

Egg: 293 +0.70 3.00 £ 0.76 287 +0.74
Nymph: 12.13 + 3.31 11.27 + 3.06 11.80 + 2.83
Adult:

Male 27.00 + 6.65 34.13 + 8.32 17.56 + 11.00

Female 19.40 + 6.80 34.57 + 12.83 31.67 + 10.69
Total period
nymph and adult: 36.60 + 7.62 45.60 + 11.32 35.00 + 11.23
Total period:

Male 419 + 8.31 49.13 + 10.48 33.22 + 10.07

Female 34.80 + 3.27 48.00 + 12.97 44.83 + 9.30




Table 6 The progeny of Cyrtorhinus lividipennis when the number of C. lividipennis breeders

and mass rearing in different cages under laboratory condition (28 + 2 °C and 75 + 2% RH)

No. progeny of C. lividipennis (mean + SD)"

Treatment
Nymph Adult Male Female
1. 10 couple 5233 +153f 4133 +058f 19.67 +058f 21.67+0.58f
in mesh cloth cage
2. 10 couple 4267 +153¢ 3267 +1.15f 1533 +058¢ 17.33+058f
in plastic cage
3. 20 couple 99.00 + 265d 81.33+4.04d 3767 +379d 4367 +0.58d
in mesh cloth cage
4. 20 couple 8233+ 643 e 63.67T+751e 2900+173e 3467+603e
in plastic cage
5. 30 couple 169.00 £ 2.00 b 119.67 + 551 b 4567 +2.08c 74.00 +3.61b
in mesh cloth cage
6. 30 couple 13333 + 252 ¢c 8767 +3.06d 3733+ 153d 5033+ 153cC
in plastic cage
7. 40 couple 23033 + 252 a 16533 +351a 70.00+200a 9533+153a
in mesh cloth cage
8. 40 couple 170.33 + 252 b 108.00 £ 9.85¢c 53.67 +2.08 b 54.33 + 7.77

in plastic cage

Yina column, means followed by the same letters are not significantly different at the 5% level by DMRT.

Table 7 Number of Cyrtorhinus lividipennis and Nilaparvata lugens after release C. lividipennis

at different under laboratory condition (28 + 2 °C and 65 + 2% RH)

No. of insects after release C. lividipennis (mean + SD)Y

Treatment At 30 days At 60 days
C. lividipennis N. lugens C. lividipennis N. lugens
1. 5 couple 19.25+ 846 ¢ 2550+£9.26 b 0b 44.00 +£ 1892 b
2. 10 couple 2525+ 6.18 ¢ 27.75 + 11.44 bc 0.50 £ 1.00 b 36.25+7.89 b
3. 20 couple 50.00 + 8.68 b 2225 +556 bc 2275+ 10.75a 1150+ 733 a
4. 30 couple 7050+ 1271 a 1175+ 299 a  39.00+21.89a 7.00 £ 4.08 a
5. Non release 0d 57.25 + 1132 c 0b 67.00 + 1241 ¢

Yina column, means followed by the same letters are not significantly different at the 5% level by DMRT.



Figure 1 The predatory mirid bug, Cyrtorhinus lividipennis Reuter feeding on rice moth
eggs, Corcyra cephalonica (Stainton)
(1-4) Nymph of C. lividipennis feeding on C. cephalonica eggs
(5) “Adult of C. lividipennis feeding on C. cephalonica eggs

Figure 2 The predatory mirid bug, Cyrtorhinus lividipennis Reuter feeding fruit fly,
Bactrocera dorsalis (Hendel)

1) Adult of C. lividipennis feeding on B. dorsalis eggs



2) Adult of C. lividipennis feeding on B. dorsalis larvae

Figure 3 Nymphal stage of the predatory mirid bug, Cyrtorhinus lividipennis Reuter

Figure 4 Adult stage of the predatory mirid bug, Cyrtorhinus lividipennis Reuter

Figure 5 Cage of Cyrtorhinus lividipennis Reuter

1) Mesh cloth cage size 55x75x75 cm.
2) Plastic cage size 40x40x40 cm.






