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Effects of different maize hybrids (inbreds) on the growth, development and

population dynamics of Rhopalosiphum maidis Fitch

ZHAO Man, GUO Xianru® , LI Weizheng, LUO Meihao, YAN Fengming
College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China

Abstract; The corn leaf aphid, Rhopalosiphum maidis ( Fitch) , an important agricultural piercing-sucking pest on corn,
has caused more and more severe damage to corn production in recent years. Moreover, the characteristics of R. maidis
such as rapid reproductive speed, short generation period, transmitting plant virus and easily generating insecticide
resistance made it difficult to manage in the field. Host plants play a vital role in the development and fecundity of insect
pests, including R. Maidis. In order to provide a foundation for resistant identification and molecular mechanism of
resistance, it is very important to assess the effect of host plants on growth and development of R. Maidis. In the present
study, the time-specific life table of R. maidis on 8 maize hybrids (inbreds) was constructed at the constant temperature of
23°C , relative humidity of 85% and photoperiod of 161 :8D. The results showed that the durations of the 1™ instar nymph of
R. maidis on the 4 maize hybrids, Zhengdan 958, Xundan 20, Xianyu 335 and Liangyu 88, were longer than those on the
4 maize inbreds, 87-1, Pugai 340-1-1, Han 21 and Qi 319, most interestingly, these kinds of differences of developmental
periods among 8 hybrids (inbreds) minished gradually with the growth of R. maidis. Furthermore, the adult longevities
were 14.00 d on 87-1, 14.64 d on Pugai 340-1-1, 13.15 d on Han 21 and 14.04 d on Qi 319, which were longer than
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that on 4 maize hybrids, and the corresponding generation periods on 4 maize inbreds were all longer than those on 4 maize
hybrids as well. The survival rates of R. maidis at diverse development stages on the 4 maize inbreds were significantly
lower than those on 4 maize hybrids. In addition, the fecundities of aphids on different corn hybrids (inbreds) differed
significantly, with the maximum fecundity of 64.40 on Qi 319, followed by on Pugai 340-1-1 with 56. 53 and on 87-1 with
55.8, which were much higher than those on other corn hybrids (inbreds), and the minimum fecundity was 19.93 on
Xundan 20. Although R. maidis could grow and reproduce successfully on all tested 8 maize hybrids ( inbreds) in
experimental condition, the life table parameters were different on these maize hybrids (inbreds). As an important life table
parameter, the innate capacity for increase (r,) of R. maidis on 87-1, Pugai 340-1-1, Han 21 and Qi 319 were 0. 31,
0.29, 0.28 and 0. 34, respectively, which were higher significantly than those on 4 hybrids. Compared to the other 4 life
table parameters of aphids on 4 inbreds, the net reproductive rate (R,) and finite rate of increase (A) of the R. maidis on
4 hybrids were much lower while mean generation time (7) and doubling time (¢) were notably longer. All these results
indicated that R. maidis feeding on maize hybids have lower survival rate, longer developmental periods at nymphal stage,
shorter adult longevities and lower fecundities at adult stage in contrast with the maize inbreds, and the 4 hybrids affect the
development and breeding of R. maidis, consistent with the population dynamics of R. maidis in the field of 8 maize hybids

(inbreds) .
Key Words: Rhopalosiphum maidis Fitch; maize ; time-specific life table; resistance
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Table 1 The developmental duration of R. maidis on 8 maize hybrids (inbreds)
£ LT Development duration of every stages/d

mR(R) AT/ d
Hybreds (Inbreds) 1 2 3 i 41 JI ST iy Generation period
1* insar 2" instar 3" instar 4™ instar Adult longevity

*REp 958 1.76+0.79ab 1.55+0. 74ab 1.54+0.97a 1.15+0.89b 9.25+1.17be 15.25+0.28bc
V25120 1.79+0.70ab 1.61+0.73a 1.20+0. 84b 1.08+0.89b 7.45+1.77c 13.11£0.78¢
K 88 1.90+0. 83a 1.64+0.76a 1.34+0.75ab 1.3+0.77ab 11.53+1.20ab 17.70+0. 60ab
JeE 335 1.89+0.58a 1.68+0.42a 1.50+0. 60ab 1.50+0.70a 13.55+1.85a 20.11+0.39a
Mk 340-1-1 1.55+0.52bc 1.63+0.29a 1.51+0.29a 1.16+0.31b 14.64+1.50a 20.49+0.55 a
Bl 1.51£0.31bc 1.34+0.33b 1.31+0.31ab 1.140.36b 13.15+1.60a 18.45+0. 86ab
87-1 1.560.41bc 1.58+0.27ab 1.33+0.27ab 1.10+0.34b 14.00£1.95a 19.56+0. 16a
3% 319 1.44+0.41c¢ 1.49+0.33ab 1.34+0.33ab 1.14+0.32b 14.04+3.76a 19.44+0.20a

F BRI AR R, R SVEOR R A RS PR 30K 22 53 .35 (P<0. 05)
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2.2 ARRIFERMSF(FR) XFEARFLETE R EG 7500

M2 AT LA, 1 AR 4 TR AR R LT R 100% , 53 = TR 4 A FoK A s
HURB SN, A AT R R T IR BTE 4 DA R EMAE R B E & T 4 D FORMF . AR R
A 4 A TR SR B AR R AR R B 2R 200, B JRE B S 21 4, A3 & b E KR
T4 B A a2 T 4 A BRGNP, R AESE 319 LA P e K, 6 64. 4 Sk MTAER L 20 -
19.93 3k, XELEEEIRT FOK SR ( R ) AGE I TR AE1E 5 1 B2 m 206 77, bR 21 4, 50
K AL AR, HHAY 4 4K SRR TR A0S A R R

F2 EXRFESANERGBM(R) LHNTFEEREHEN
Table 2 The survival rate and fecundity of R. maidis on 8 maize hybrids (inbreds)

5 HUF15 % Survival rate of nymphae/%

m A (&) EE A
Hybreds ( Inbreds) i 2 i 3 i 4 i Fecundity/ 43
1*! insar 2™ instar 3™ instar 4™ instar

¥ 41958 85.002. 16d 67.50+1.22d 62.50+1.63¢ 54.88+0. 63f 28.88+16.39¢
% .20 82.50+1.63¢ 65.000. 82d 52.500.41f 45.00+0. 82¢ 19.93:11.82¢
B 88 92.50+2. 04c 87.50+1. 63c 80.00+2. 45d 75.00+1.22¢ 41.05+11.27h
%K 335 97.501. 63 90.00:4. 08¢ 87.500. 82¢ 80.25+1.71d 41.58+28. 83D
HERC 340-1-1 100. 00+0. 00a 100. 000. 00a 97.50+2. 04a 97.13+0. 48a 56.5323.02a
521 100. 000. 00a 95.00+2. 16b 92.50+2.45b 93.13+0. 63c 41.73+19. 48D
87-1 100. 00£0. 00a 100. 000. 00a 95.13+1.03a 94.880.25h 55.80+24. 10a
5 319 100. 000. 00a 97.50+1.63ab 97.63+1.03a 97.00+0.71a 64.40+18.20a

A 3 O T KB AE AN [R] FOR Al B ( 52) A R (T8 1) AR T 2 (181 2) B, FOKRBFAE 4 4> K A
Foft L A 3 LB BE , O 5 958 FIR B 20 KB I N 2 Y, TORBFAYSET: 2 28 A Ay ), A7 I R
kAT Pearl 25 BT d] 3 T R0F0 IR0 22 ] 5 17 KR BFAE 4 A~ [ 5 &R B AOAF G A fh 22 (B 221, oK EFAE
TR R AR AN, AR IR T 18 W FORIFAER TR A (R LRSI e (18] 2) Al LA
il (FR) R BIE S IR 2 (BAE 4 A A S AR (B 2R) By H I i BOR, U] K BF 7
SR AL A (FR) LRI RO B R
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Fig.1 Survival curve of R. maidis on 8 maize hybrids (inbreds)

http ; //www. ecologica. cn



15 4] A A R TR A (FR) X T K A K T AR AR I B 4711

—o— FFHOS8  —a— RLESS —— WE%340-1-1 e 87-1
8.00 - —— B0 —— HE3S —e— ED] —— ¥319

6.00

4.00 +

I\ A R 4_1H
N m A
g N\ X
N\
6B A\

V

P37l

Fecundity/oviposition amount per female

2.00 t+

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
H % Age/d

B2 EXRHFESNERMM(R) EWEENM#E

Fig.2 Fecundity curve of R. maidis on 8 maize hybrids (inbreds)
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A RSE(R 3) MR, ToREE 8 M T KRR (R) ERNEERK R r ¥KT 0, B E K
WA e il (R ) FIREEREATIG , B —CR R R B K A 5 A R R, 7F AZC R 57 319 Bk, %
F— ARG B K 65. 18 5, HiYR 4 [ 28 28 87-1 FIHEDL 340-1-1, 7E02 5 20 o/, HA 21.17; 1 HE
KIFAE 4 A AR LN FURIBRIE R N BIRTF 4 A FOR Rl UL EORF A IEAE 4 AR
RIS R, — RS, A R R R BT BE  EOKWFTE 4 A FOK SR BRSPS () Y
KT 4 ANAZER,TE4 NbF LN RO R TR EER THR R, XESHEE R R KW
I ) SHEE A Y 4 A KRR (R 4 D AR R EE A TR A K AT LR,

R3 FEARFESNERBM(R) LNEGRSHY

Table 3 Life table parameters for R. maidis on 8 maize hybrids (inbreds)

N st % B AR JE P FHIR R JAIBR A FREE A i Ji]
R (R) . . . i .
Hybreds ( Inbreds) Net reproductive Mean generation Innate capacity for Finite rate of Doubling
ybreds ( Inbreds rate (R,) time (T) increase (r,,) increase (\) time ()
FRHA 958 31.42+0.47 f 14.31+0.08 b 0.24+0.00 ¢ 1.27+0.03 ef 2.87+0.02 ab
V25120 21.17+0.34 g 14.05+0.04 ¢ 0.21+0.01 h 1.25+0.04 3.27+0.37 a
K E 88 43.97+0.73 d 14.18+0.02 be 0.27+0.00 e 1.31+0.03 cde 2.6+0.33 bed
SEE 335 45.93+0.29 ¢ 15.28+0.14 a 0.25+0.00 f 1.28+0.05 def 2.76+0.41 be
BEER 340-1-1 57.7+£0.55 b 13.82+0.14 d 0.29+0.00 ¢ 1.35+0.03 be 2.36+0.29 cde
2l 41.32+0.76 e 13.23+0.02 e 0.28+0.00 d 1.33+0.04 bed 2.46+0.33 bede
87-1 57.29+0.24 b 12.94+0.04 f 0.31+0.01 b 1.37+0.02 ab 2.21+0.16 de
3% 319 65.18+0.37 a 12.12+0.31 g 0.34+0.01 a 1.41+0.03 a 2.02+0.16 e

3 Zig5itie

TR 20 FBE 958 FIYE T 335 IR RGAE 10 FAR TR AR, A B P bE 5% 319 AR 21 A
AR, I R— A T P e s 2 A MR8 R 6 KR B e e - i 2 Mo E I R A %8
R B I PURERGR A F A AR 7 R A & B BN A 28 R S 2 TR G 7o A R
P EAREAE BT Sk e H E T A OC T X A (R) PUIFE AT SR AGE . RIAS RS 2 T ORI AR X
BE KRR (R ) B SERRRE AR AT 2R 0T TR EOR SRR (R ) R TR IFAE K R K i R 4%
RIRASR] FK AP (FR) X F R AE K T S BEFE ) s i e B 2 AR K, X oK BF R B ARl aE 5 5, 7F 8
AR FR A AR (R ) o, R 958 KR L 20 A IEAATE R PR AT S A A D 0 KT 4 A
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15, ARG R T 313 ik, Bt R i BRBE R TR BF 4R AL FL A — B0 53l I BR BT, S8 T 52
FEAT  (H B A R Ak i 0 AR A ] BE X0 25 e iR 22 , e, ARIF ST il o 3 Pl 2 i /D i g 15
2. —RAE3 d A 1 R DU R AR R IR TR R ) TR R AR RO I A e il &
TSI TR B e e S B R AR TR A b o5 PR AR IR B0 R KO A A I B, DU 5 (R
— 3, =R R AT R X ARG | K R A v 2k B L 6 K 4 A T 00 0I5 4 0 e e ) 2 I I I 15 S B
M B KB A 45 SR R AR —F HIEB A 958 FIVR B 20 Xf E KRR B« mdi”, B E 88 e E 335 43k
CPURT R HT 57 319 SRR HAY 3 AN AR N O S HAGR IR 45 A FE AR — S, UL AR
SR BT B VA& AT

ARG A2 A BERF ST TSR] K Al (32 % ook i AR K 7 SRR K A5 I, X Rl i 2 AR &2
P Z AL mIVE I RIZE R, DR e S i a v R R AR B AR v A B AR 22 BRAR MR, anAs R P B AR 9
T A 5|t W A DL B SR ) i AR R R IR B IR K B AR s R R AR K
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