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BE: AKX IRENENET RSy SRR ST EEMAE T, RATIRK TEYERT. BT,
AEMGELAMEREN ENEE R L, MELER T SN EE LT NEE RS UK ELR
RN E RSN TREETNNE. A, R FahFLANSFETENFHAEINEZR. £7 %
W: Emafdasth, KESKEL e RFAMES, KES5K T80 E 8N 223 Lfn 252
L, BEGTHEARIN 21 kM 182 %; FRMY LGy EREARELER, RFEFELENT &
JEEFAE R B EAY; BE S K E EEBILE N 67.5%0 78.33%, TEMTEMAEY; Sy E
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Potential of Leguminous Crops as Host Plants for Raring Myzus persicae and Aphidius
gifuensis (Hymenoptera: Aphidiidae)

ZHANG Hongzhi', XIE Yinggiang'?, KONG Lin', LI Ping', XIANG Mei', HAN Zhaoyang’,
LI Yuyanl*, ZHANG Lishengl*
(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100039, Chian; 2. College of Plant Protection,
Fujian Agriculture and Forestry University, Fuzhou 350002, China; 3. College of Horticulture and Plant Protection, Yangzhou
University, Yangzhou 225009, China)

Abstract: In order to explore the potential of leguminous plants as host plants for rearing Myzus persicae and
Aphidius gifuensis, development duration and fecundity of Myzus persicae on four legume species, Pisum sativum,
Vicia faba, Glycine max, and Vigna radiata, were tested. Further, biological characteristics, such as emergence rate,
body type, adult lifespan, and parasitic capacity, of the wasp Aphidius gifuensis were compared between the wasps
reared on leguminous plants, tobacco, and the progeny wasps reared on tobacco from parent wasps reared on V. faba
plants. The results showed that aphids reared on G max and V. radiata plants were of shorter developmental duration
than those obtained on the other two plant species and produced offspring aphids of 22.3 and 25.2, respectively,
which were significantly higher than that from P. sativum plants (21) and V. faba plants (18.2). Aphids obtained from
P. sativum plants were the heaviest. Aphid propagation rate differed significantly between the host plants, and V.
radiata was not a suitable host plant for the propagation of aphid and wasp. The emergence rates of mummy
obtained from P. sativum plants (67.5%) and from G max plants (78.33%) were significantly lower than those
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obtained from the other two plant species. No significant differences in sex ratio of the progeny aphids were
detected between the host plant treatments. The adult progeny wasp lifespan (6.9 d) and tibia length of the hinder leg
(573.5 pm for female and 493.5um for male) obtained from tobacco plants were significantly longer than those
obtained from the legume plants. The wasp parasitic capacity resulted from different host plants was ranked as:
Nicotiana tabacum > V. faba > P. sativum > G. max. In the progeny wasps reared on tobacco from parent wasps
reared on V. faba, the performance parameters were all equal or superior to those of the tobacco group. In conclusion,
considering rearing period, time and space use efficiency, and economic cost, V. faba is potential as the most suitable
host plant for the mass rearing of A. gifuensis.

Key words: Aphidius gifuensis; Myzus persicae; host plant; leguminous

JHYF Myzus persicae (Hemiptera: Aphididoe) J& )" iz 40 A T-HH 5L -t H ok 3™ 5 [ R AR A e 2
Edt MR AP, At S TR MR 77 £ 2 0k 50 AR 400 SR ek URESE D7 AR R
Fi RS BRI, 3 A 0 R e AL SR, TN a AR AE T Ak, R R 3y
WA B i o PR PRI B AR, T AR A,

JHWF H0¢ Aphidius gifuensis (Hymenoptera: Aphidiidae) =250 A Ty A5 M 2 FL X, 7R3 [H &
HuBIAT A3 AR, e B AT ARSI A 25 A B RS S VE, R TR . 22 KA F Sitobion avenae. K
WF Aphis gossypii 252 Fhigf dilO7 F Fir M A 97 36 AR L0 4 0 S P T AR I 90%, KA HE) T
FALE 30% LA 1, ARG M e N T4 %07 R i = 408 grvk,  RIVRIORIE S0 R 0r sk, P LA SRl 25 8
I O RT3 R e S AR I A M B KR 9 Y B
HI MY, R, WF AT TR AN R s R 25 st 075 T A QR ) 2 B 0, TF3EmT
S I X A AR A A AR AR R, (T S b 5 B D R TR EAEE B e gy <),
IR AR VS S B DX PR A A B D B I A A B AR

A AR e 0 AR 25 T 3 2 A rh T e R, T R e R B g s A Y, BAE R
P RN DA S ST, BRATUAH WA 4 FhGRMEY) A 25 A, DRI 765 27 SR -
IR E DI B Ry Bl e S SRS R AN R 27 A8 b s S8 R e, LR A5 A R s i 2
PR PR, et i i M ar AR AR, I SR AR SO AT B A WIRAN [R) B AR P
(PR e B PR 22 e A Hast AL 1, DAZ S i B IR AR A (R R 27 AR R e b e e, AL AR
WEE (1) £ TR A S M A 2 () A A B 22
1 #RERZE
11 ki

HERAE Y A B EH A S Nicotiana tabacum (=4 87) , GRS Pisum sativum (FHHE 6 5) « &2
Vicia faba (5% 5 %) « K& Glycine max ("1 56) N %¢5 Vigna radiata (W45 %5) o 7ENTSMEH
WL A R A, B E A NIEE 25 °CL HIARRE 80%. JGJA 16L:8D. AR S 3~4 )y
B, BRRERE (Bt 9em, & 10em) W, B, FKE 8 it el . PR S RHEY R HE
ERE R (K30 cm, %25 cm, 9 cm) , {EREARE G 25 C. MXHEE 40%. 65
16L:8D) , S i 5 om A Ao Atk HOSENRIEE A RRCF seddg 340K 1 v I AR N R 25 Bt R A0 DR AP BIE 5T R
iR R, 00 &5 BRI SR 10 AL L, @ Sr A e I e . D BN A GO R E )
JHEF B0 25 AP R R R Wy, IR AR A Ay [l ARG A A
1.2 REFEE R HEET RS20
12,1 ARG EEWEFTHGTNAEDFNE RIS R & 76 9 cm B RR:
FRILNBCE — A, WA B iy GRS i) TR IR, HR B BRI 12 h LA
W 1 R e simt iy b, BRILDRCE 13k, BERPE BAYICE 20 MEE . [EK 8: 00 1 20: 00 WisE—
U VEARIC ST IR o 7 0 S U TG 0, BRI P wF AR T oA ik, 5 B R 2 0L Wt B2 SR e A
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1) AT 78 T3 A O E OB R

N ECBEANTA) 25 A AR AT RN, AR ROP XL TR, BR A 2 e R — AN 1.5 mL
OV E T, JEPI 100 kAR AR EE B, REA AR 10 AN
122 FEFEMHEFRGY CHEN T HH MWL ETERN, S b, kAT
R 5 SKAERTRT MR, JFMAE T AR R (K42em, 95 42cem, & 42cem) KN, SR SR
SAEH. & 2d SRS TR LR dUR S, ELLME 10 do
1.3 AEEF EEYXTEET a5 0
13.1 FEFELHFWGEEHEDFNZE  FPa R RN T REN, BUK AR89 /M
WA R R LA 1:200 [RMEIF LU NP5 A, AR H LS PRI 10 ShABRFBUE F 2 mL g0, A5 13k,
FEHWES, AR 2 A PRI R R, TR AR L, RERh AT B R 12 NER . 4Rt
H 40 3P 12 h CAPY RO MR e bl ol B T s R R g oh, 035 1 3k, I MR 28445 0, B¢ H 8: 00 Al
20: 00 WLEE—, BEIOWEEIN [ RFZER N 15%0g % K", Fc ST ROL, 30 P MR 38T
1k, VHERE A R g o RIS E N TR N e, SRR E IRE 25 C AHXHRIE 80%. Y6 JE I
16L:8D. fiplief ddde il s A 3s0 T ), PRECSC LI st A, AEARRLR I BE (Olympus SZX10) Rl &L
JE SRR, AR AL RN B MR 10 ko
132 FREZFEEFWG RSN EENNE  BA 600 3k 3~4 HEMMF 12 LHCE TIRBUEN, A 3
SFPIE 12 h DL R e pl e, A SR, G0 S AR R, LRI AR R R A Ol k. AR
FEMY SAESR, WENTERANER, SHRER 1.3.1.
1.4 HIEFKITS S

KHG T AE SAS 9.1 SR AR AT 0T 2257 B S R ANOVA J7 Z 43 #T
2 HREQH
2.1 ARFFEEYXEY A E H RIS

AR EMY L, WFMAE A EEER (K1) U | WL HEK, 540 3 4l
WEMES 2 WA IS AN E G AW E K TR G A NS G 4L 3 Wi by IS A 2 KT At 3
M 4 W s G A, SRR, AT AT G A 4 Aoz, AR A
MEGHEEHERKTHEGAM KRG, BT, S84 MRS EHHY N TFoigdmEadl, Righ
MBS S>SIEG A>T A > KT, PSRk T R S B 8 B, E A2 MM A7 35 B () A 6 A o

x1 TREFEEYM LRGN LETRHA
Table 1 The developmental duration of M. persicae on different host plants (d)

E Stage Yt Pisum sativum 4% 5. Vicia faba K. Glycine max %k Vigna radiata

1 §50F 1% instar

2 F5UF 2™ instar

3HFF 3" instar

4 WA 4™ instar

#UFH Nymph

LEBEHTHA Pre-reproduction duration
25 Reproduction duration
L5 5 3] Post-reproduction duration
J&UF A7y Adult longevity

AR 73 Generation duration

1.575+£0.127 b
1.725+£0.077 a
1.800£0.084 a
1.67540.098 a
6.775£0.123 a
1.300£0.123 a
7.550+£0.361 a
0.550£0.034 a

9.400£0.345 a

16.175£0.321 a

2.400+0.156 a
1.550+0.102 a
1.325+£0.075 b
1.52540.117 ab
6.800+£0.244 a
1.025+0.106 a
7.400£0.289 a
0.525+£0.025 a
8.925+0.345 ab

15.725£0.369 a

1.300£0.056 b
1.225+0.057 b
1.150£0.073 b
1.45040.095 ab
5.125+£0.140 b
0.925+0.055a
5.925+0.189 b
0.575£0.041 a
7.425+£0.230 ¢

12.550£0.292 b

1.1754+0.055 b
1.250£0.057 b
1.400£0.093 b
1.2504+0.077 b
5.075£0.122 b
1.100£0.124 a
6.200£0.335b
0.550£0.034 a
7.900+0.362 be

12.975£0.385b

T R PEIR R E R bRAELS, AT R RN P R RO B R ZE S 2 (P<<0.05). R,

Note: Data in the table represented as means &= SE. The different letters in the same row indicated significant difference between treatments (P<<0.05).
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22 REFEEHITIEEFRE XN S0
ANIR) B EAEYOTIEEFAE R B B E . B BT W R s, O 0.0497 g/E sk, LIRS Ih
K (0.0417 g/F3%) « #E (0.0366 g/T13k) FZEE (0.031g/H%k) (H1D) .

0.06 —

[EE L
Weight of one hundred aphids (g)

0.06 1 1 1 1
Bt AL PN B
Pisum sativum Vicia faba Glycine max Vigna radiata

al

2 F MY Host plant

T B TR bR, BRI RS A B ] 22 R B2 (P<<0.05) .
Note: Data represented as means & SE. The different letters indicated significant difference between treatments (P<<0.05).
E1 FARFEEYLEGFHELFRES

Fig.1 The weight of one hundred individuals of M. persicae on different host plants

23 AEFEEY ARG EE DRI EiRE R

BRI PR E R G2 (25.2 k) BEETBEA (21 k) MEGA (1823%) , HRE4 (223 3%
TWFEER, KUABFERTRUA, SHvALEExR; sivaS5a oAy zs (H2) . R,
FENRIF 3 SR LA, i 4 A 2 e O R v T AR ALK G AL, L2 e bl A R I [ (1)
PEREWIE K Horh, SR S AR A S W R ZF I, A%k 2 Fr B R I e M 25 0 3 BB 1 7
TR, S56 dJag L REEEETES (B 3) o G AESE N R B % R,
b, DABG. A SRR GAE A 2 EAEEAT 5 8545 .

40
a
T‘é 30 - _|_
ok be T
i = d
N
BE 20
.-
) §
W
s 8
e 10
0
i . s K& S
Pisum sativum Vicia faba Glycine max Vigna radiata

2 34 Host plant

e Bl TR hrER, BN RERR A 225 B2 (P<0.05) .
Note: Data represented as means & SE. The different letters indicated significant difference between treatments (P<<0.05).
B2 WPEFRTEEY LH=TE
Fig. 2 Fecundity of M. persicae on different host plants
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24 AEFEEVIEGFEREPUR. FREMUELFKRF R

27 EREDNS JH U SRR P A B, Ze S MR A S [l 2 TR B P T W 2
HRERTHEHNRGH . AE ST LRI -7 AR SR VELL TR, &3 R 5 MR S e
PELEGIIAE 56%LL L, 2SR BRI 0 8 MEZE 57 o NS S5 AN A il R A i (0 8 KT B Gl Ar Gl
KEGA, PHRA TR W T (R 2)

150 — -

B ¥ Pisum sativum

B 4x 5 Vicia faba a

B X5 Ghrcine max

[0 %t Vigna radiata

a
b

100

igf B (Sk) Number of aphids

a
a b
50 . I
c
ab a [
be c
0
0 2 4
$206F J5 5] 7] Days after inoculation (d)

e B TR bR, B POR R P RER AR 2 R B (P<<0.05) o 0N T MR, A R ERIIRARE S 5 Sk
Note: Data represented as means+ SE. The different letters indicated significant difference between treatments (P<<0.05). The recorded data are the sum of M.

persicae collected from each host plant, 5 aphids were released into each host plant at the beginning.
3 B ERRTEEY LT ERE
Fig.3 Reproductive rates of M. persicae on different host plants

®2 FEFTEYLEGRENFUE. WG, RREFGREFED

Table 2 Emergence rate, female proportion, adult longevity and number of aphid mummies of A. gifuensis on different host plants

LER LY P EPE A R HU iy AT H

Host plant Emergence rate (%) Female proportion (%) Adult longevity (d) Number of aphid mummies
Wit Pisum sativum 67.50£3.05b 56.61+£2.25a 6.101£0.24 ¢ 136.00£5.88 ¢
45 Vicia faba 94.17+149 a 56.61+2.25a 5.90+£0.19 ¢ 183.40£597b
K. Glycine max 78.331£4.05b 61.80+1.63a 5.331£0.26¢ 113.00£5.99d
WHEL Nicotiana tabacum 95.00t1.95a 57.89+t1.59a 6.8910.13 b 239.00t13.22a
[Fl#% Return parasitization 94.17+193 a 57.56+1.70 a 7.84+021a 246.60+7.35a

Vs e IR 3 Sk R A
Note: The sum of mummies produced by 3 female wasps were listed in this table.
2.5 AREIEE Y XTI KR K /)R 20
A SR R R K E SRR RN IR, HAg R s fERRIESET S A S AR T, BRI A
Oy 1 B R LR AR T (R F AR BRSBTS AR e 0 0 S A R Kl 450~ 500 pm,
2 TR 370~400 pm, £ SORHE P A PR RO A T 0 (B T e o R IR R A S AR R
TR Ay 573.5 um, HMEWEH 493.5 pm, WE ST SR . iRl AL g AT ) 00 A TG B
(K4 .
2.6 ARIFEEYITIEGERESTE HREN
A E AR B 25 A2 ) AT R R, TEAN IR AR R AR B B > A > Wi > K
[ 20 AR el 2 A2 ) IR T W 2 e (R 2)

il

o
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700 | MEd% Female wasp Il Male wasp

L L e e E

E
S
<
£
o
g
B 400 F EE}
E %
=}
=
2 300
5}
—
M
T 200
)
=)
\z
100

BisL & K& S [EEES

Pisum sativum Vicia faba Glycine max  Nicotiana tabacum  Return parasitization

27 L4 Host plant

T *ORHEEREEYE N 2253 B2 (P<<0.05)
Note: * indicated significant difference between female and male wasps (P<0.05).

B4 FRFELEEHRGREREERTKE

Fig. 4 Metathoracic tibia lengths of A. gifuensis reared on different host plants

3 i1t

TR (¥ %5 G 2, REAT AR AR AR B TR T SR S R 0 B R 1
W B R PR, A7, R by HIEL s R R B i 1
T o SRIMATHETCR I, 2P0 GRMEYR 5 AT G # Y, Ao g A, K i
AT AL . BEAL, AR R PRI FUBR B AR A L LR R 6 ARIIAT S ANE R, SRR
WA BRI SR LRI . T g, R T DA SR L AR, BESARHAA A A
D HREE 2 MR B e B AR IR T

IRZ W T ) T4 35 AR K AR R R AP e . PRLE . e ARy AR, AR AR SR N VR B
TS & M R AR AR, SR SR  BOE AR R  dr JREIRT K
Ay A A 5 T WIS K 22 5o SR TD  DL Ae  SE R (A Aee A AEA R R ( , PRAS 0 AR
P AR B T SRR BT SR AR [ (R K- U A O 0 1) X SR AL 52 BE IR A AR A I
Fm T, MR U, AE E BTG S, R 2R T R B 2 I (R 2 R A — ARSI R
FIE R DB MR RE R, o] DUHED Y R B AN AT W DO o RIEAS G, 2R
— Pl S g AT AR A oA B A AR M (0 A 7 RS, I A% 5V T S AR A ) S R ) e el
A AR .

A ot 4 b 37 LA RT I E BO HEAT LR AR, R IR P L S 2 S R i A
VU4 H 25 AR 0 R 0 R R PR, AN R A AP AR T AT Ik 20% A b e IS
g SR R R P R AR T S5 A 3 4, SXRT e DA O O A () 3 AR (R IR 44 P9 8 7 1 A
], BEMZW T o ARSI PET R . S —J7 1, SIS AK G /N T2 SR, AR Ph U
WL R b N R R R A BEAE L 7R B X R 3 S A () e o MR AR 1) AR L 52 2 Rl T A
DRI 5000, sk AR P A I8 L 7 2 R S RS B 25 200, i o AR A R R R S ) R T ]
A 0 g S AR 0 B AT P S B o ARG mh &R SR SR AR AR e LG G R
Zedt, HHAREN G G e — Bl — MO h, T B RRLI N A AR A KR
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RTTAEATI ST, K EBEE . %0 B o ORI AE PR 2% B, (L 7 B 28000 I S 8 K 2
WA 2 S VR BRI 0 1 P UK R B, et T L R 3 R
TP 7 I A0 4 4 0 1 22 0, (LA 200 ) T30 6 o 2 0 f e e A, e RO 1
FAUATL B . BeAb, T 5 B U A Ak R A, 95 B 7 U A L T
A5 P 25 8 B PR 25 24 B 40 08 BRI I T K, DR AR il SR D2 2 1 A 9 e R
eI bRE

ARIIFGE R, 1 25 A A A (T30 7 5 S0 DL P 25 MR, 5 94 i
S (PP EORIE . BE8h, AR B r R S LRI SO 2 A 6.89 d, T LA A AL B - 20
SIS 8.625 . 5T A E T DIRARIEF O (5000 5 4 P R K RITE, o TRR R b (1 AR
N THEM I S P T R SR 2, e T AR B AL OY. A0S0 % AL T K 280 e 0 At B
IR, DRI BEROAE A A B0 A B ] L 2 1.

PR, TR R, MRAFUE A otk A AR A S, AT A 3 R
FHEL T P K0 08 AR 3 7 AL MR 800 2 2 5 A0 LA H B2, 4P 2 B 2 K
WL R TRV 23 dM, FLSEBR U R S BT A O, B T IN R i A
BRI, %5 5 L A6 1 4 S R A O P R 098 0y o 4 0 L 7 B S 0 F 50 B e 25 5
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