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Optimization of mass rearing of Anagrus nilaparvatae Pang et Wang on

natural hosts

WANG Bing-Yang' MA Ying® TANG BingJie' HUANG TingFa' ZHOU Qiang'~ ZHANG Gu-
Ren' (1. State Key Laboratory of Biocontrol ~School of Life Sciences Sun Yat-sen University
Guangzhou 510275 China; 2. School of Agriculture Sun Yat-sen University Guangzhou 510006
China)

Abstract: The egg parasitoid Anagrus nilaparvatae Pang et Wang major natural enemy of rice
planthopper was the key factor to control the population density of rice planthopper. The orthogonal
experiment was used to study the effects of temperatures strengths of illumination rice varieties rice
seedling ages host egg ages and inoculation female-male proportions on the oviposition of A. nilaparvatae
and Nilaparvata lugens. Based on those results the methods to produce seedlings with eggs of brown
planthopper and parasitoids were established and optimized. Accordingly we concluded that it would be
better to use 10-day-old rice plant Huanghuazhan in the condition of strong irradiation intensity at 25°C to
produce seedlings with eggs and it would be better to import 1-day-eld brown planthoppers eggs into 5 : 3
female-male proportion of parasitoid in the condition of strong irradiation intensity at 30°C to propagate
the parasitic wasps which yields 481. 3 parasitoid per-tub. Furthermore a mass rearing method of A.
nilaparvatae based on four culture rooms was established which could achieve continuously rear and

provide same development stage A. nilaparvatae. Our experiment results showed that at least 580
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thousand A. nilaparvatae pupae or adults were produced in 18 m” rearing and collection room every

batch.

Key words: Anagrus nilaparvatae; natural host; Nilaparvata lugens; rearing condition; mass rearing

Anagrus nilaparvatae Pang et Wang

Nilaparvata

lugens Stal Sogatella furcifera Horvath

10% ~80% ( 2002;
2009) .
( 1991; 2012;
2020) . ( 2003;
2014) | ( 1996) .
( 2018; Zhu et al. 2018)
( 2015; Zhu et al. 2020) .

[3

(

2013; Mao et al. 2018; Hu et al.

2020; Lietal. 2020) ,

Trichogramma dendrolimi Matsumura
Trichogramma confunsum Viggiani
Trichogramma japonicum
Ashmead

Trichogramma ostriniae

Pang et Chen ( Zang et al. 2021) o

Trichogramma chilonis Ishii Anastatus
sp. ( 1986; 2008) o
Encarsia formosa Gahan.
Aphidius gifuensis Ashmead.
Spathius agrili Yang Tetrastichus
brontispae Ferriere ( Wang et al. 2008; Pan and
Liu 2014; Liu et al. 2015; 2018) o
( 2015) o
( 2012)
( Vinson
and Iwantsch 1980) .
( Liao et al. 2017) o



3 : 715

AY N 2
( Nguyen et al. 2013; 2018; Table 2 Experimental factors and experimental levels
2020) . A- B- C D-
. . () (o) ( Lux)
Rice Rice Strength of
Temperature
variety seedling age illumination
1 TN1 10 25 32000
° 2 HHZ 15 30 12800
: TN1 1 ; HHZ o Note: TN1 Taichung
1 Native 1; HHZ Huanghuazhan.
L1 1.2.2
2016 ( 20ecmx 14 ecmx 5 cm)
25 ¢
Hoagland ( 1994) 10 15
(2018) 600 ~1 000
2019 )
1.2.3
(
(2020) . 25emx 25 emx 25 em 100 )
1.2 2~3d N 50 N
1.2.1 ( GXZ380D
L, (2) I ) 2
. . 3d o
4 7 ( 2) 1.2.4
i 10 d. 13 d, 16 d
3
1.3
1L (2) 1.3.1
Table1 L, (27) orthogonal design table 1.2
1 2 3 4 5 6 7 . .
Test number A B AxB C D 4 2 ( 3)
1 | U T 1 1 o
2 1 1 1 2 2 2 2
3 1 2 2 1 1 2 2 °
1.3.2
4 1 2 2 2 2 1 1
1.2.1 o
5 2 1 2 1 2 1 2
1.3.3
6 2 1 2 2 1 2 1
7 2 2 1 1 2 2 1 ( 1.2.3 )
8 2 2 1 2 1 1 2 (®1 cm x7 cm) 50 ( <8 h)

40
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2d

1d; 3d 30C 1
4 do 5:3 ( 5.

3 4 N N

Table 3 Experimental factors and experimental levels

Table 4 Effects of rice variety rice seedling age

A- B D- temperature and strength of illumination on the
(d) - (Lux) oviposition of Nilaparvata lugens
Inoculation (C)
Host Strength of
female-male Temperature ) o
, egg age illumination A B AxB  C D Number of
proportion
N. lugens
1 5:1 1 25 32000
1 1 1 1 1 1 1935
2 5:3 4 30 12800
2 1 1 1 2 2 617
1.3.4 3 1 2 2 1 2 639
3d . 41 2 2 2 1 632
’ 5 2 1 2 1 2 1261
1.4
6 2 1 2 2 1 549
K R _ 7 2 2 1 1 1 1173
R=max {K, K, K} -min 8 2 2 1 2 2 1670
{K K K} K, 3823 4362 5395 5008 4289
R K K, 4653 4114 3081 3468 4187
° k956 1091 1349 1252 1072
2 k, 1163 1029 770 867 1047
R 830 248 2314 1540 102
2.1 1K, i v k=K /s s
; R=max {K, K, K;} -min {K, K,
. K.}, o Note: K, The sum of test results with level i;
R k; =K;/s s was the number of occurrences of each level in the
column; R=max {K, K, K;} -min {K, K, K;} . The
same below.
; K
25°C 10 30C 1
HHZ 5:3 3 .
2 000 ( 4 447, 484 513
2.2 481.30 £19. 10 0.75 £0.02
R 1 450
340 110 .



25C

3 717
5 N o
15 10
Table 5 Effects of inoculation female-male proportion
host egg age temperature and strength of illumination 10
on the oviposition of Anagrus nilaparvatae . 30C
25°C
A B AxB C D Number of  Female o
A. nilaparvatae  ratio
111 1 1 1 508 0.76 °
2 1 1 1 2 2 218 0. 69 ! 3
7 ( 1987)
3 1 2 2 1 2 218 0. 81
4 1 2 2 2 1 382 0.83 .
5 2 1 2 1 2 547 0.85
6 2 1 2 2 1 554 0.92
7 2 2 1 1 1 219 0. 81 °
8 2 2 1 2 2 215 0. 84 X ’
K, 1326 1827 1160 1492 1663 ( 1)
K, 1535 1034 1701 1369 1198 ’
k332 457 290 373 416 .
k, 384 259 425 342 300 N 35C
R 209 793 541 123 465 24 h
35°C 24 h,
( 20ecmx 14 cm X
3 5 cm) 1 300 (
25 g)
12 h
4 10 d
8 ~9 cm
o Corcyra cephalonica o 972
Stainton Sitotroga cerealella Olivier 810 162
Spodoptera litura Fabricius Trichoplusia ni o
Hiibner 28 +3°C 16 L:8 D RH
o 80% +10% -
. 18 m’ 81
5 ( 55 cemx 55cecmx 55 cm 100
)
o 10 500 500
31°C 25°C o 3d
85.89% 28°C  71.53% ( 2014) .



718 Journal of Environmental Entomology 44
1
Fig. 1 Process of mass rearing method of Anagrus nilaparvatae based on four culture rooms
(®1 cm X7 cm) 2.5
2 ° 12 0
25 +3°C 16 L:8 D RH
80% +10% - N
4 ( 2.1 20 ~30C 0
N 500
81 )
o 30C 8~9
: 4
o 81 ( 55 cmx o
55 emx 55 cem 100 450 340
3400
10 500 14 L:10D 24 1.:0D 4 h
300 24 h o
2~34d 123
o 12 69
30£1%C 14 L:10D 0
RH 80% +10% - 4 o
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250

58

4°C

60

d

Fig. 2

12

18 m’
4 ( 6mx 3m) ( 2)
(8 +9 +10)
x3 =81 10
o 450 x 81 x 10 =364 500
16 450 x
81 x 16 =583 200 o

4d

2
Layout of mass rearing of Anagrus nilaparvatae

o Note: A Planar graph; B Sketch map of third floor shelf.
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