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Influence of parasitism at different host stages on the developmental
performance of both the parasitoid Haplogonatopus apicalis
( Hymenoptera: Dyrinidae) and its host Sogatella furcifera ( Hemiptera:

Delphacidae )

LI Shuai, CHEN Wen-Long, JIN Dao-Chao® ( Provincial Key Laboratory for Agricultural Pest
Management of Mountainous Region of Guizhou University, The Provincial Special Key Laboratory for
Development and Utilization of Insect Resources, Institute of Entomology of Guizhou University, Guiyang
550025, China)

Abstract: [ Aim] In order to understand the interaction between the parasitoid Haplogonatopus apicalis
and its host white-backed planthopper ( WBPH) , Sogatella furcifera, the effects of parasitism on the
developmental performance of both H. apicalis and S. furcifera were studied. [ Methods] Developmental
time of S. furcifera nymphs parasitized at different instars and developmental duration from egg to adult of
H. apicalis in different instars of S. furcifera nymphs were observed at 25°C in the laboratory. [ Results]
The developmental durations of the 2nd, the 3rd, the 4th, or the 5th instar nymphs of the host S.
furcifera were significant prolonged when they were parasitized by H. apicalis wasps. When the hosts were
parasitized at the 2nd and the 3rd instars, the eclosion rates of S. furcifera adults were 54. 29% and
60.95% , respectively, which were much lower than those parasitized at the 4th and the Sth instars
(96.20% and 100% , respectively). The generation time of H. apicalis parasitizing on the Sth instar
nymphs of the host (23.77 d) was obviously shorter than that of the parasitoids parasitizing on the 2nd
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instar nymphs (27. 77 d). The parasitoid showed the highest eclosion rate (56. 19% ) when the

parasitism was at the 3rd instar nymphal stage of the host, and the highest male adult proportion

(77.12% ) when the parasitism was at the 5th instar nymphal stage of the host. [ Conclusion] The

developmental duration of S. furcifera nymphs is obviously delayed by parasitization of H. apicalis. The

2nd and the 3rd instar nymphs of S. furcifera are the optimum host stages for H. apicalis.
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Table 1 Variation in the developmental duration and adult eclosion rate of Sogatella furcifera

parasitized by Haplogonatopus apicalis or not

R ST 23 Nymphal duration (d) (%)
Host instar Dispose 2 # 2nd instar 3 # 3rd instar 4 % 4th instar 5 # 5th instar Eclosion rate
2 CK 2.05+0.29 2.10+£0.33 2.29 +0.36 3.75 +0.59 100 £0. 00
2nd instar nymph  SZIG4H Experimental group 2.19+£0.38" 2.22£0.44 " 3.01 £1.05* 4.09£1.03* 54.29+£5.72 b
3 s CK - 2.22+0.35 2.42 £0.42 3.82+0.79 100 0. 00
3rd instar nymph 5285 2H Experimental group - 2.45+0.38" 3.00+0.81" 4.32+0.74* 60.95+3.30 b
4 f CK - - 2.46 +0.41 3.70 £0. 65 100 £0. 00
4th instar nymph SIS 4H Experimental group - - 2.87£0.71°" 4.12+1.07"  96.20+1.65 a
5 CK - - - 4.04 +0.80 100 £0. 00
5th instar nymph  52864H Experimental group - - - 4.45+£1.06" 100 £0.00 a

CK RN RPLAF A ROR AL, R PR R M = Rt s B9 FOR G HEAR T RS CK 55290 47E 0. 05 7KF L2 5 /NG FREROR
25 Tukey GRS 5 4075 0. 05 /K 922 8 Pk, CK represents the unparasitized control group. Data in the table are mean + SE. Asterisk

represents significant difference between the CK and the experimental group at the 0. 05 level by independent sample T-test. Small letters represent

statistical significance among various experimental groups at the 0.05 level by Tukey’ s test.
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Table 2 Effects of Sogatella furcifera instar at parasitism on the developmental duration

and sex ratio of Haplogonatopus apicalis

AL RETI(d) SR

ISYIEIEY)

2 £l HHA (d PR (% HEPE L (%
TE# Egg and early Middle and late (D) Whole developmental 32”{335( 6) HEFELLC 04)

Host stage Pupal stage Eclosion rate Male proportion

larval stage larval stage stage

2 I\

ﬂ%‘?ﬁﬂ 12.11 +3.78 a 4.20+1.14 a 11.42+1.23 a 27.77+1.28 a 54.28 +4.95 ab  66.97 £2.13 b
2nd instar nymph

3 I\

ﬂ%‘?ﬁﬂ 10.89 +3.12 ab 4.03+0.84 a 11.31 +1.60 a 26.27 +0.66 a 56.19+4.36 a  66.62+1.59 b
3rd instar nymph

4

%\EE 9.78 +1.57 b 4.44+0.89 a 11.81 +1.79 a 25.97 £0.77 a 40.95+5.94 b  70.08 £2.30 b
4th instar nymph

5 A

e 8.19+1.24 ¢ 4.04+0.82 a 11.56 +1.01 a 23.77+0.11 b 45.71 £+4.95 ab  77.12x1. 88 a

Sth instar nymph

FR RN ME « bR, FIFVEERE /NG FRERRTE 0.05 /K By o k22 R, 28— U0 & 4h AURT R A Tamhane” s T2 (M) K5 %,
H AR ] Tukey G536, Data in the table are mean = SE, and those followed by different small letters in the same column are significantly different
at the 0. 05 level by Tamhane’s T2(M) test ( the first column) or Tukey’s test (other columns).
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o By 7 O A A E T OB L 35 20 Sk 4
HOPJEHI(2 -4 %) FERELL R B 3 R H
BrBch st T AR d o, Horb, BL3 R 4 OB T M A
Z, ML 4 i 975 s 2L 7 B0 A 32 AR it
Br B SET SRR, AT ik 38 Sk, DA 2 e UM
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B SO 0T A 2L B B AR T R R, L 4
e 1T B HU 7 B AT I SR T R e

iKF] 59.05% , 4.3 = F LA 2 F1 3 4 Ok B AF A
MIBET R (R 3) .
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9 1:2.19) , iy AF A TR EEE 62, 50% (fE: B
N 1:1.67) HX— 25 AN H 25 A 324 B A
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Table 3 Mortality in various developmental stages of Haplogonatopus apicalis parasitizing the 2nd —Sth

instar nymphs of Sogatella furcifera
BET-/MA%L Number of died individuals

G122 4y Hu i 4y e 5 3 Ui 9

2 P Egg and early larval stage Middle and late larval stage Pupal stage SEFET R (% )
Host stage 30 1 2y sy 2kl 3kgHR 4 RRAR U Y Average mortality

’ Ist instar 2nd instar 3rd instar 4th instar Prepupal Pupal

Egg stage . .

larva larva larva larva period period
2 %% M1 2nd instar nymph 0 20 5 14 3 3 3 45.72+4.95 b
3 #4751 3rd instar nymph 0 11 11 13 4 2 5 43.81 +4.36 b
4 {245 4th instar nymph 0 11 11 17 10 3 10 59.05 +5.94 a
5 #%%7 1t 5th instar nymph 0 10 12 15 6 7 7 54.29 £4.95 ab

Fehi o —SVEEE N TME « ArifER, FFEERIG 0/NS FERRTE 0. 05 /KOF |19 i35 1 25 5 (Tukey [GAG5%) o Data in the last column of the

table are mean + SE, and those followed by different small letters in the same column are significantly different at the 0.05 level by Tukey’ s test.

R4 AECRURHAREANTER L LT EER AR ZF IR A sZ . DL 2 A B PRI A
Table 4 Effects of the instar and gender of Sogatella furcifera it TE 25 3225 ) 0 e 0SB Ak ol e o) G 2T B
on the sex ratio of Haplogonatopus apicalis at adult eclosion P P s AR s s

R . T A e R
FEGIEII  Nunber of parasioids n P A A RSP R, S
_ M Female H Male AT 535 25 5 7027 25 25 TSP Ak S A e 0 e

2 W M Female 7 12

2nd instar nymph  JifE Male 6 5 0.31ns jt?lﬂ’ﬁi%ﬁg ; L4 *ﬂ 5 ﬂ?"%ﬁijﬂfzgﬂ%ﬂlﬂiﬁﬂt ,f_.éﬂ!%
3 Mt M Female 7 12 0.66 ns WTEAF E AR AL, HZ i, M Irfy 25 32 1%

3rd instar nymph /i Male 10 8

AR M Female 10 17 0,63 s S B P R, A T2 T B B e S HE
e e AT 95 2 AU F I A RS

5 I Female 9 14 430"

5th instar nymph  #fE Male 2 21 T ,U\ﬁkﬁ%ﬁﬂﬁ 81.13% (ﬂ‘fﬁ f‘ﬁj\j 1:4. 30) %E}&E@ﬂ

K3t Total ﬂif;;&rzie > » 0.39 ns PR ) e L AR X AN o 0 U 5P S e R Y
RO, RERRZEREZF(P<0.05); ns RIREFARE, 65.16% (M HEHR 1:1.87) (F£5) .

The asterisk represents a significant difference (P < 0. 05), while ns
indicates no significant difference.

£S5 RENBECEXFHNERLSTEERLEILARMm

Table 5 Effects of the developmental stage of Sogatella furcifera on the sex ratio of Haplogonatopus apicalis at adult eclosion

A E IR AR P R A2k #e45ci Number of parasitoids KA
Host instar Host stage at adult emergence of parasitoid M Female i Male Chi-square
2 W #7 d11] Nymphal stage 6 21 1.98
2nd instar nymph e Adult stage 13 17 e ns
3 A Zi ] Nymphal stage 4 22 5 12+
3rd instar nymph J A Adult stage 17 20 ’
4 A #5 11 Nymphal stage 0 0
4th instar nymph ] Adult stage 13 29
5 E i 3] Nymphal stage 0 0
5th instar nymph JIHRY] Adult stage 11 35
45 B3 Nymphal st 10 43
i Total A7) Nymphal stage 4.00"
JH Adult stage 54 101

K EH—FH, BEESFTRERBE(P<0.05); ns F/RZEFALZE ., The asterisk represents a significant difference (P <0.05) , while ns indicates

no significant difference.
We-7F R G AR 2E 5, ZRAE LT, W& AR 86
3 Zig5iie AL LT (ARG, 2005) , Befeif it
W Aphidius ervi ¥ A2 )5 BB S MF Acyrthosiphon pisum
PRI AN A FAE KA FRREMEEARKNS R F AL, I UL T (Digilio et al., 1998)
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J5 /NN 4 We gl B R E D B BCR WA AR i
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Tetrastichus sp. 7 W& fg i W I F K B8 Ostrinia
Surnacalis SEHER 1 ~3 d, HAERHAS B P (1T
FHE S, 2004) o ARWFFELERE LIABFFE AL, FE L
CLEATT RO M 27 AR X T R I 0 U i B R
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S R B 1 RE ) — R BE B B 5% 01 A4 5 i 4 5
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FRYIF AT ERFHEGE S B ML, 5 E X R R R
T ECIE B R A SR

Sk WH B B 2 05 X e L B B R B S B
B sgma e A, A 55 8 F UL BT A e 1 R B R
G320 3 A, REON 4 AT (1 gl dy) (g
JE (2 -4 4 B0 FRHT (S W) o NRE D
WIRE U0 24 AT & & 32 2 ER I ok
B 7™ 2T 320 0 0 1 v e LT B B e AR UL By
B & 1 D7 1 0 3 4 e, T &y H e e SO R A (A
TR A2 7 F I WIS, fE 4 25 B BT
UG A7 AL R ELZL BT B SR T R R B — 30, e 4
HAGHIE T R R m . A LR LA, 5%
M) i LT R T B e R R 4 BT R B F R R 2
A FREFRYIR, T R E YIS R R
IS o, 58 e B 2 &)y i X — B B R LG
A B EAKG N B B Kk E D46 R 0 A T4
A UE A, AR R R OO T RE RN A 3 e
ROV EEN, B AL L SN ET S
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