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Abstract: Metaphycus parasaissetiae is a dominant endoparasitoid found in Parasaissetia nigra adults; however, various
factors influence the efficiency of the parasite. The parasitic rate, emergence amount per host, and the sexes of its progeny
were used to evaluate the effects of temperature, photoperiods, ages of P. nigra adults, adult ages, and female M.
parasaissetiae mating success on parasitic efficiency. The results showed that the parasitic rate peaked (91.7%) at 27—30
°C, but decreased to 88.3% at 33 C. In the temperature range of 21 to 27 °C, the emergence levels of M. parasaissetiae
gradually increased with temperature, increasing 7.5 at 27 “C. This emergence level was significantly higher than that
recorded at other temperatures. However, in the temperature range of 27 to 33 “C, the emergence level decreased with
temperature , declining to 5.1 at 33 “C. The highest female ratio was 72.1% at 24 °C , followed by 62.6% at 27 °C ; thus, a

temperature range of 24 to 30 °C is suitable for the parasitoid. Parasitic efficiency gradually increased as the illumination
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duration was increased from 8 h to 12 h. After 12 h illumination, the number of parasitized hosts, parasitic rate, emergence
level, and female progeny ratio of M. parasaissetiae were the highest in all groups, i.e., 21.2, 70.6%, 5.3, and 68.3%,
respectively. However, these factors decreased after 16 h illumination, i.e., 9.0, 30.0%, 1.7, and 34.1%, respectively. In
parasitized P. nigra adults aged 20 and 21 days, the highest parasitic rate (87.0% ), number of emerging parasitoids (5.
6), and female progeny ratio (51.2% ) of M. parasaissetiae was recorded. In comparison, in parasitized hosts aged 1 and 2
days, these factors were 33.0%, 0.9, and 46.6% respectively. This result indicates that adult P. nigra hosts aged 20 and 21
days are the most compatible for M. parasaissetiae, while those aged 1 to 2 days were not optimal. The age of female
parasitoid adults represented another important factor that influences the parasitic efficiency of M. parasaissetiae. The
number of parasitized host, emergence level of the offspring, and parasitic rate increased with the age of female adults (in
the age range of 2—4 days) , reaching 16.3, 5.2, and 81.7%, respectively, at 4 days. These values were higher than those
observed at ages 2, 6, 7, and 8 days. In M. parasaissetiae females of >4 days of age, the number of parasitized hosts and
parasitic rate decreased gradually. At the age of 8 days, the lowest parasitic ratio, emergence level, and number of
parasitized hosts was recorded, i.e., 25.0%, 1.5, and 5, respectively. However, the ratio of female offspring was the
highest (55.2%) at 5 days. Mating also significantly affected the parasitic efficacy and sex ratio of M. parasaissetiae. The
parasitic rate (91.7%) and emergence (7.5) induced by mated parasitoids were greater than that by unmated parasitoids.
The female ratio of mated female parasitoid offspring was 62.1% , whereas unmated females produced no female offspring.
We concluded that a combination of factors are required for the optimum conditions for M. parasaissetiae, including P. nigra
adults aged 20—21 days, mated female parasitoids aged 3 - 6 days, temperature conditions of 27 °C, and a light; dark
photoperiod of 1212 h.
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Table 1 The parasitic effects of M. parasaissetiae on temperature

EE(C) YA LRI A (K) TR (%) 27 LA R (k) WEPER (%)
Temperature No. of Parasitized scale Parasitic rate Emergence amount per host Female ratio
21 7.5+1.5b 38.3+7.6b 4.4+0.3¢ 54.3b
24 9.3+0.6b 46.7+2.9b 4.2+0.3¢ 72.1a
27 18.3+1.2a 91.7+5.8a 7.5+0.7a 62.6a
30 18.3+0.6a 91.7+2.9a 6.0+0.6b 49.5b
33 17.7+3.2a 88.3x16.1a 5.1+0.9b 49.4b

F R R M B b 22 | 8l — 9 AR /NG PR ORI S BAE 7R 0.05 /KF22 5+ 23 (DMRT %), T 1]

2.2 TR R BRI Bk /)N P A SR ) R
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R TR AR G  EIRES R 12 h B dedd, B 2 A A A 52 BB A AR RS A 8 Y e i SOl M R A
BIFE bRk B A, 439 R 21.2 3% ,70.6% 5.3 3k 68.2% , i3 i THOEIENTA] 8 h; YIRS A ZE 12—16 h i
PPN, Y6 R 118 S ) e s 0 R AR Bk /DN 110 2 2 IO B i AR 22 BRI IRI A 16 h B 37 AR 50U R e 2, AT
AT R AR R A R e ML 5 9.0 3k (30.0% 1.7 3k 34.1%,
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Table 2 The parasitic effects of M. parasaissetiae on photoperiod

JEE(L:D) B AU (K) A (%) F R () HEREH (%)

Photoperiod No. of Parasitized scale Parasitic rate Emergence amount per host Female ratio
16:8 11.5+0.5b 38.3+5.9b 2.8+0.8bc 42.4b
14.10 17.7+2.6a 58.9+8.6a 4.8+1.0a 48.4b
12:12 21.2+4.2a 70. 6+14.1a 5.3+1.3a 68.3a
1014 18.7+6.1a 62.2+20.2a 3.5+0.7b 64.4ab
8:16 9.0+3.5b 30.0+11.7b 1.7+0.4¢ 34.1c
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B AR X IR I I AR BN 1 B A RO A W R (3 3) o BN 20—21 HIE AR I BRI iy
A (P A R R R ) 3 R T e LA R L, 2 B h 87.0% 5.6 Sk s /N R A 10—21
H % AR B ZR S Y B (56.7% ) 53742 16—17 H S (54.4% ) MMM S22 R i 2, W 38 T34 10—
11 HIEH 1—2 HR SR MEE R, 2546 2745 i MEbER 2 18 27 500 20—21 H I (A% ml 2R I i 1
B RO, 16—17 H Rl HL & 10—21 H 4 il B 75 A RO R 2, 100 1—2 H i il R i) 27 2R 808 B
% AR R BIUH 33.0% 0.9 3k, MEVE N 46.6% . LG0T, 10—21 H #4559 B3 i i g 2%
W I iE A AR BT B
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Table 3 The parasitic effects of M. parasaissetiae on different adult stages of host

AF A [ B B PEAFA AN TR B (k) FHEA(%) BRAF F i e (R WEPESR (%)
Stage adult host No. of Parasitized scale Parasitic rate Emergence amount per host Female ratio
1—2 AR 6.6+2.3b 33.0+0.1¢ 0.9+0.3¢ 46.6b
1-2 day adult
10—11 H & h

15.4+2.5ak 77.0x0.1b 4.0+1.1k 49.51
10-11 day adult P. nigra =ooab * = ’
16—17 H L . 16.2+2.7ab 81.0+0.1b 4.3+1.5b 54.4ab
16-17 day adult P. nigra
2021 Hifesu, 17.4x1.5a 87.0£0.1a 5.6+2.1a 56.2a

20-21 day adult P. nigra

2.4 MfES FLRGE I Zh e A /36 A AR AR R D

WHE e 1 07 X 1) BRI ] 0k /e ) 2 LR SRS e B . (LR 4) o MESE IR TE 2—4 BN B AR e i
B P AR AR AR A MEE H RN, 4 H ORI N R RE, 2050k 16.3 3k 81.7%, B3 ® T 2.6.7.8 H il iy ; i
W HIA KT 4 HIRJG , Bl 0 H & 38 in , 1 25 A i i g a0 i /0 | 2528 R % H FRAIG, 8 H i 114 e e 7
AR Bl AT A B IR 16.67% 5.0 Sk, AR FRUHEERLL 3 HiIdERZ R 5.6 3,8 HilREAED 1.5 3%,
WEPEELBILL 5 H & iRl 55.2% , BT 8 Hid, M5 2.3.4.6.7 HEBMWH L 2Z R AR E, ol 3—4 Hi

Bk N 1) B A ASOR B

R4 B R R BREE PR BN B A IR BRI

Table 4 The influence of female adult age on parasitic effects of M. parasaissetiae

5 F1 i () B A AL () WA (%) CEEUTILI IO e (9%)
Female adult age No. of Parasitized scale Parasitic rate Emergence amount per host Female ratio

2 7.3+0.6bc 36.7+14.4c 2.3+0.2d 44.4ab

3 15.5+£4.0a 77.6+10.0a 5.6x1.1a 46.3ab

4 16.3+£3.8a 81. 7+9.5a 5.2+1.0ab 43.5ab

5 14.3+£2.1a 71.7£5.2a 3.8+0.6bc 55.2a

6 11.3+1.3b 56.7+2.9b 3.5+0.9bc 46.4ab

7 10.8+1.5b 54.2+3.8b 3.2+1.4c¢ 45.1ab

8 5.0£3.0c 25.0+7.5¢ 1.5+0.3d 42.37b

2.5 AEFE T A B TR At A A Bk /) B4 P i)

A BE KT ) TR A oy A Bk /N A A SUR AR IR B IS (32 5) . B ACTD Y AT A R R RSk A R i A )k
91.7% 7.5 3k, W& H T ARCH Y (75.8% .6.3 3Kk) s RACHC T B S AR s A2 BC B %R 62.1% , Ak

JE SR Py 7 e ICHE A 5

£S5 EHEFAEBRE BB/ NET EXURFM

Table 5 The influence of mating status on parasitic effects of M. parasaissetiae

A5 )T AP SE B (k) TR (%) [EER LS {C) WEPEAR (% )
Methods of reproduction No. of Parasitized scale Parasitic rate Emergence amount per host Female ratio
ZEHE Mated 18.3x1.2a 91.7+5.8a 7.5+0.7a 62.1 a
FAEHE Unmated 15.2+£5.7b 75.8+28.5b 6.3+2.2b 0b
3 Hrhsitig
3.1 FE R DCHEIY ek H R R SO R BRSO AR R N A AT AR R R R TR
T RO R R S B AR K R B VB B AME IR U AT v R R O A k) 0
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Jr AR P SRR A, T DAAS SCAC AR A M FE PP AR AN [R) 25 4 PR LU A FCAE0 .  ©NF 2 K R s 2y 2
W (P AT KRBT IR A ok [ M AR B 25 5 AMRLIREE IR AR 3 AN I, ARSI S B S R iy
WA B /N B A [ e 1 0 2 e O IREE ORI R AR B T U SR AR L, R I P L A I
W DCRI 25 3 AR AR R B UIARSE 25 X He i 5 e R 2 Ry /N 25 2F 20—21 H IR AR A
TR A ) P 3R 0 R (56.2% ), BB B il A I M RIS G . IR BE 24 °C—27 C IR R E
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