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Effect of different temperatures on the growth and development of

sorghum aphid (Melanaphis sacchari)

Wu De-gong, Chen Qing, Zhan Qiu-wen, Huang Bao-hong, Du Jun-li,
Huang Wei-dong, Shu Ying-jie, Wang Zeng-xia
(College of Agriculture, Anhui Science and Technology University, Fengyang 233100, Anhui, China )
Abstract: This study examined the effects of different temperatures on the development and fecundity of the
sorghum aphid (Melana phis sacchari). The growth and development, fecundity, and life table parameters of
sorghum aphids were studied at 15~30 “C. The results indicate that the mortality of sorghum aphids is higher
at 30 °C; so no specific data could be generated at this temperature. The growth period of the sorghum aphids
were markedly shortened when the temperature increased. Within the range of 15 to 28 ‘C, the growth period
of the sorghum aphids was between 5.63~12.13 d and the survival rate was between 88% ~94%. The survival
rate of the nymphs was the highest at 15 °C and the lowest at 28 °C. The weight of the adult aphids and that of
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the F1 progeny decreased with increasing temperature. The longevity of the sorghum aphids ranged from 11.76
to 48.47 d. The reproductive rate was positively correlated with temperature. In the range of 15~28 “C, the net
reproductive rate of the population ranged from 42.60 to 80.56, with the highest rate recorded at 24 ‘C (80.56)
and the lowest at 28 °C (42.60). The average generation time decreased with increasing temperature. The in-
trinsic rate of increase of the sorghum aphids ranged between 0.160~0.339, with the highest value recorded at
24 °C. In the range of 15~28 °C, the intrinsic growth rate significantly increased with increasing temperature.
Using an equation relating the net reproductive rate, the intrinsic rate of increase and temperature, the optimal
temperature for the growth and reproduction of the sorghum aphids was determined to be between 20.34 ~
26.85 °C. The above results indicate that the growth and development of the sorghum aphids occur optimally at
24 °C. The population of the sorghum aphids increase when the temperature ranges between 20.34~26.85 C
Therefore, within this temperature range the population dynamics of the sorghum aphids can be predicted,
which provides the foundation for strategies to prevent the spread of the sorghum aphids.

Key words: Melanaphis sacchari; development; biological characteristics; population life table; fecundity
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Table 1 Influence of biological parameters on the sorghum aphid at different temperatures
R A KL asWi Rz FHXT H 2 1 o 4 F, AUk E
Number of Developmental Weight Mean relative Body weight
Temperature/C

sample/head duration/d difference/mg growth rate/ % of F|/mg
15 50 12.1340.10a 0.504+0.005a 0.273+0.002d 0.035+0.001a
18 50 11.10+0.21b 0.49140.002b 0.310£0.005¢ 0.033£0.001a
21 50 7.8340.05¢ 0.39340.003c¢ 0.41240.002b 0.02840.001b
24 50 6.104+0.06d 0.331+£0.008d 0.508+0.004a 0.022+0.001c
28 50 5.634-0.23e 0.20840.003e 0.517£0.021a 0.016+0.001d

[7) 31 AR ) /N5 5 B 2 78 AN [ i B2 Ak L i) 22 57 W 35 (P <C0.05) . Al

Different lowercase letters within the same column indicate significant difference between different temperature treatments at the 0.05 level by Dun-

can’s multiple; similarly for the following tables.
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Table 2 Influence of temperature on mean growth period of the sorghum aphid
W # B W] Nymphal instars/d

Temperature/ — i i =i e i 3]

© First instar Second instar Third instar Fourth instar Development times
I 1 ClH (V) of immature

15 2.944+0.03a 2.8440.02a 2.4440.04a 3.72%+0.05a 12.13£0.10a
18 3.0940.09a 2.3640.06b 2.4140.08a 2.6740.04b 11.10£0.21b
21 2.28+0.03b 1.6340.03c 1.7040.02b 1.764+0.05¢ 7.83£0.05¢
24 1.83+0.08¢ 1.2740.06d 1.17£0.05¢ 1.4140.05d 6.10£0.06d
28 1.3540.05d 1.09+£0.08e 1.23+0.06¢ 1.194£0.08e 5.63£0.23¢

025

0.20

y=0.008x - 0.045
R*=0.948

K B i# % Development rate
(=]
s

0.05
0.00 L L L !
10 15 20 25 30
i & Temperature/ C
B1 BEESERUEHABTEERNXER
Fig. 1 Relationship between temperature and development

rate of the nymph stage of the sorghum aphids
d),28 “CHY BT (11.76 d) 5 52 005 40 2R 58 R 5 0
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Y1 Bt A 3 R 1 T o T 46 L A 15 CC B Y 26.26 d 45
B2 28 "CI 11.30 d. A [R] i BE &7 3 07 14 °F 244X
W] 2 () S AEAE B 25 5 (P<T0.05) 5 55 S 0of py BLIG K
FAE 0.160 0~0.339 2, Hrp 15 Chf e fik, 24 °C A} i
. 7E 15~28 C{u Bl P, il B 5 3R 0F 1 P B K
REEM LR, 15~24 C RN B K KL R
JE 2 A2 24 S i (P <C0.05), 24 °C i 32 00 il 2L
BRKEE 28 CHILTEEER(P>0.05); &R
B SR BR324 A 45 R 5 P9 B G KR AR ] 5 b
FEIMAS RECAE 15 CRl ek, 4.327 d. B ¥ @ TH
IR BE (P <C0.05),24 CHe %, N 2.05 d, 78 15~24
°C P e A5 R BCTE 45 L BE ) 25 ¢ W 3 (P <<
0.05),{H 24 ‘CH 28 CZ (Al J& i # 25 5% (P >>0.05)
(£ 4,

MR ESSNMELERNUEG TRy
—0.488x% +19.87x —126.4 HE5 Hi 15 Y2 0o (1) Fe i I )
2034 CUE 2 iRESNEHKEMUEG TR y=
—0.001x%40.0532 —0.437 HE5 H 5 Y2 00 (1) fe i I
H26.85 C (& 3), MM L BIGR. 456
TR SR EAE 15~24 CCHEFE Y 21 1 24 °C (5 5 4
PN BT e R T LA R R TN A R SR ) 3 R
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)ﬂ

e~
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Table 3 Influence of temperature on mean fecundity of the sorghum aphid
B 1718 S FE A HE B R
Temperature/°C Survival rate/ % Reproductive period/d Longevity/d Fecundity rate
15 944 2a 24.684-0.08a 48.47+0.67a 2.7140.02b
18 90=+0a 24.01£0.46a 43.99+0.42b 2.66+£0.11b
21 92+ 2a 21.204+0.57b 37.4240.49¢ 3.414+0.12b
24 88+t4a 13.49+0.10c 23.4240.89d 5.97+0.12a
28 88+ 4a 6.46+£0.65d 11.76 £0.61e 6.86+0.91a
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Table 4 Life table parameters of the sorghum aphid at different temperture
bl R BT R Jl R R
i S A D o e FIRE 5 X 4
Net reproductive Intrinsic rate of Finite rate of
Temperature/C Generation time/d Doubling time/t
rate (R,) increase (ry,) increase (L)
15 66.960.40bc 26.26+0.17a 0.160 0£0.001 0d 1.17440.001d 4.327240.024a
18 63.79+2.01c 22.0140.87b 0.189 6+0.006 Oc 1.209+0.007c 3.73340.093b
21 72.04+1.29b 20.05+0.36¢ 0.213 60.004 Ob 1.238+0.006b 3.25140.066¢
24 80.56+1.16a 12.9840.37d 0.339 2+0.009 Oa 1.40440.013a 2.050%0.061d
28 42.6016.81d 11.30£0.21e 0.268 5+0.016 Oa 1.393£0.011a 2.09740.049d
T 7E 15~28 "CHEM L 1E 15 “CAF Il e » °F
90 W 75 i e A 5 e SR AR 22 RN AR i B R R R 1Y
2 g0l H Th e 1 BEARG L 7E 24 "C I, P BE3G A8 3G B R e
<
S [ ] N e -
2l FAR AR 35 5 51 N 0 BT 45 R ARAE . Wk B RE S
é SU s S WFTE 25 °C I B A B S A S R T LAY
2 60 o 5 N e e e JETEEN
& WFFE T 3 AR AL, 0 BB 75 A WS 4l %
Jﬁ%; 50 y;;g‘?)“‘sg7+19‘87x7126‘4 ERAE W (Macrosi phum euphorbiae) =K & & LK
i 40 £<0.001 ° IREE Ry 25 CH, HEHE N AE W (Semiaphis hera-
o N
&30 ° clei)fE 25 CHHHARAE G R T, 5 AR B 97 10 45 5
20 : - . : T8, FRZER AP Lo R R R B A R R
10 15 5 0 . o
i & Temperature/C B WES, BE T B S AR 24 °C B 2T €8 T R 4 0 7Y
5 M (1) 5 1 2 B KR R, °C B} 3 5 i
2 BESERFFMAELROMESE 9 51 F 1 5 S0 2R Y UM R 8 L 32 °C N BRI AR

3

Fig. 2 Fitting equation of the relationship between

temperature and net reproductive rate of sorghum aphia
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Fig. 3 Fitting equation of the relationship between

temperature and intrinsic rate of increase of sorghum aphia
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