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ghum in western Heilongjiang Province, the developmental duration, nymphal survival rate, longevity,
fecundity and population life-table parameters of Melanaphis sacchari and Rhopalosiphum maidis
nymphs were examined under different photoperiods (6 L:18 D, 10 L:14 D, 14 L:10 D, 18 L: 6 D and
22 L:2 D) and temperatures (16, 19, 22, 25 and 28 °C) in laboratory conditions. The results showed that
under photoperiods of 10 L: 14 D and 14 L: 10 D, both aphid species exhibited the shortest 1st-4th
instar and total nymphal durations, whereas excessively long and short photoperiods (22 L:2 D and 6 L:
18 D) resulted in the longest developmental periods. Under 10 L: 14 D and 14 L: 10 D, nymphal sur-
vival rate, adult longevity, reproductive period, single-female fecundity and reproductive rate all
reached their highest levels, indicating that extreme photoperiods are unfavorable for nymphal develop-
ment and adult reproduction. Under 14 L:10 D and 10 L: 14 D, the net reproductive rate, intrinsic rate
of increase and finite rate of increase of M. sacchari were significantly higher than those under short or
long photoperiods, while its generation time and population doubling time were significantly shorter; R.
maidis showed similar trends. At 16 °C and 19 °C, both species exhibited the longest 1st—4th instar and
whole nymphal durations, whereas the shortest nymphal duration occurred at 28 °C, indicating that low
temperature inhibits nymphal development. At 25 °C, both aphids had the highest nymphal survival rate,
longest reproductive periods, and greatest fecundity, indicating that excessively high or low tempera-
tures are not suitable for their development and reproduction. The highest net reproductive rate, intrinsic
rate of increase and finite rate of increase for M. sacchari occurred at 25 °C, while for R. maidis these
parameters were the highest at 22-25 “C. Overall, the optimal photoperiod for the growth and reproduc-
tion of M. sacchari and R. maidis was 10 L: 14 D-14 L: 10 D, and the optimal temperature range was
22-25 C.

Key words: Melanaphis sacchari; Rhopalosiphum maidis; photoperiod; temperature; life table; fecun-

dity; survival rate; longevity
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B3R R ARAFRL BT 9 (Xiong et al.,2019) ,
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Table 1 Developmental periods of nymphs of Melanaphis sacchari and Rhopalosiphum maidis under different photoperiods

B Rk Sefe] 1 1A 1 2447 KJice oy 45 I A ]
Type of aphid Photoperiod st‘ nymphal 2nq nymphal 3rq nymphal 4th nymphal Tot.al nymphal
instar/d instar/d instar/d instar/d instars/d
R R 22L:2D 2.09£0.10 a 1.18+0.06 ¢ 1.16+0.04 b 1.20+0.09 b 5.56+0.10 b
Sorghum aphid 18L:6D 1.73£0.15 be 1.36+0.15b 1.11£0.05 b 1.25+0.04 b 5.45£0.09 b
14L:10D 1.59+0.13 ¢ 1.13+0.04 ¢ 0.90+0.03 ¢ 1.01+0.06 b 4.72+0.15 ¢
10L:14D 1.57+£0.07 ¢ 1.15+£0.04 ¢ 0.87+£0.04 ¢ 1.10+0.10 b 4.68+0.05 ¢
6L:18D 1.83+£0.08 b 1.67+£0.13 a 1.33+£0.09 a 1.67+0.18 a 6.50+0.27 a
BN 22L:2D 1.90+0.08 a 1.28+0.03 b 1.44+0.04 a 1.38+0.08 ab 6.01£0.16 b
Corn aphid 18L:6D 1.60+0.07 ¢ 1.18+0.17 be 1.18+0.08 b 1.20+1.16 be 5.17+0.03 ¢
14L:10D 1.80+0.01 ab 1.03+0.02 ¢ 1.01+£0.07 b 1.14+0.02 ¢ 4.97+0.04 ¢
10L:14D 1.77+0.20 ab 1.04+0.03 ¢ 1.07+0.26 b 1.18+0.01 ¢ 5.04+0.03 ¢
6L:18D 1.89+0.06 a 1.61£0.10 a 1.43+0.12 a 1.45+£0.15a 6.38+0.20 a

TR B B ER . RIFARNG FREFR R 2 LSD ek i 22 54+ 1 3% (P<0.05) . Data are mean=SE. Different low-

ercase letters in the same column indicate significant differences according to the LSD test (P<0.05).
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Table 2 The survival rate, longevity and fecundity of Melanaphis sacchari and Rhopalosiphum maidis under diftferent photoperiods

o 1 o2 S %fﬂﬁ?ﬁ% Sy A %ﬂtﬁz%ﬁﬁ %ﬁﬁ%
Type of aphid Photoperiod Survival rate of Lifespan/d Reprovducnve Single ferpale Fertility rate/
nymph/% period/d fecundity (heads/d)
o SR 22L:2D 76.67+3.85 ¢ 11.85+1.02 b 3.14£0.27 ¢ 24.50£1.95b 3214039 ¢
Sorghum aphid 14y .6 p 86.67+1.52 b 12.6140.042b  4.61£0.19b 23.0841.70b  4.94+0.54b
14L:10D 96.67+0.95 a 13.74+0.26 a 5.35+0.32a 31.35¢1.23 a 7.04+0.32 a
10L:14D 98.00+0.80 a 12.88+0.80 ab 4.55+0.33 b 30.70+1.80 a 6.84+1.24 a
6L:18D 83.33+£1.25b 11.17£1.58 b 4.53+0.31 b 22.53+2.45b 4.04+0.42 be
Fookwf 2L:2D 76.67+6.67 be 11.72+0.27 b 3.94+0.30 b 16.11+1.64 b 4.02+0.47 b
Corn aphid I8L:6D 83.33£2.90 b 11232122 b 4.13£0.17 b 1656£1.22b  4.01<1.11b
14L:10D 97.03+1.76 a 14.47+0.35 a 5.21+0.47 a 26.89+1.61 a 6.94+0.17 a
10L:14D 95.67+1.33 a 13.74+0.13 a 5.11£0.56 a 27.70+1.79 a 6.04+0.11 a
6L:18D 68.67+8.35 ¢ 11.74+1.11 b 3.43+031b 17.79+1.53 b 5.02+0.17 b

F PR R P AR . [RITIRRIING bk /R 2 LSD Bake 30 2% 5 . (P<0.05) . Data are mean+SE. Different low-

ercase letters in the same column indicate significant differences according to the LSD test (P<0.05).

2.1.3  xFFFPIT R AR A A LI TR
TE14L:10 DA110 L: 14 DOYGJEWIT & 5L f fp
FERF S FE S N BEH R RN JE RIS KR R, o3
A 23.584123.05,0.34dF10.35d 7" 1.41 d"FT1.41d7,
HPASGRI AP 22 8] 22 oA 1 2 (H IS 3 KT
HiAth 3 4% J& 3 &b B (P<0.05) 5 7€ 14 L: 10 D #i
10 L: 14 DGRBS i S0 Ao (%) 7 24 1A 191 Fn

FRFE A I ) B, 533104 9.23 d #18.79 d..2.04 d FHI
2.01 d, HFAOEFIAL B 2 0] 22 5 R .3 (H i 3%
5T HADSR A A HE (P<0.05) . 7E6L:18 D,
22 L:2 DFI18 L:6 DG HA T i S Fh i (1) F- 24
AR A AR B R K, KR B KT
MG A6 A 3 (P<0.05) ;766 L: 18 D22 L:2 D
F118 L:6 DIGJRIHA T~ oy SIS Al R (1414 G R 5 | Py 22
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R T HAB PSRN R (P<0.05) s 7E6 L: 18 D,
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Table 3 Life table parameters of Melanaphis sacchari and Rhopalosiphum maidis populations under different photoperiods

g sl ke S . RIS ‘ ¥i@1ﬁﬁ}§]§;ﬁ ﬁﬁbuﬁfﬂﬂ‘l‘ﬂ J& Fﬁitéﬁ V\Ji%liﬁ%?
Type of aphid Photoperiod et reproductive  Mean .generatlon unbllng F Inite rate . h}trlnsm rat? 1
rate time/d time/d of'increase/(d”™")  of increase/(d™)

fRr iy 22L:2D 20.27+0.23 b 9.50+0.32 be 2.19+0.05 b 1.37+0.01 b 0.22+0.01 ¢
Sorghumaphid gy .6 p 20.82+0.08 b 10.07+0.18 b 2.45+0.04 a 1.33£0.01 ¢ 0.28+0.00 b
14L:10 D 23.58+0.71 a 9.23+£0.25 ¢ 2.04+0.07 ¢ 1.41£0.02 a 0.34+0.01 a

10L:14D 23.05+0.14 a 8.79+0.71 ¢ 2.01+0.08 ¢ 1.41£0.01 a 0.35+0.01 a

6L:18D 20.19+0.87 b 10.97+0.18 a 2.38+0.03 a 1.34+0.01 ¢ 0.29£0.00 b

F K 22L:2D 13.93£0.73 b 9.95+0.27 b 2.62+0.72 a 1.30£0.01 b 0.26£0.00 b
Corn aphid 18L:6D 14.6241.84 b 9.3140.24 b 2.45+0.11 ab 1.33£0.03 b 0.28+0.06 b
14L:10 D 24.06+1.46 a 9.48+0.61 b 2.07+0.26 b 1.40+0.01 a 0.34+0.01 a

10L:14D 23.17+1.04 a 9.43+0.54 b 2.09+£0.32b 1.40+0.01 a 0.33+0.01 a

6L:18D 14.07+0.26 b 11.79£0.18 a 2.68+0.13 a 1.30£0.01 b 0.26+0.00 b

TP B BB R RISARNG FREFR N2 LSD A i 22 54 1 3 (P<0.05) . Data are mean=SE. Different low-

ercase letters in the same column indicate significant differences according to the LSD test (P<0.05).
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1.37.0.87~1.27.0.98~1.13 i1 4.66~5.36 d ZZ [i] , 3 4~
U B A P 22 ) 25 S R OK L H ) W25 AT T 16 °C AN
19 CIR AL B (P<0.05) ;7 16 CHI19 CHE N
SRUGE 1~4 W5 U e B P A A U B 1
KT HA R AL B (P<0.05, 36 4) . RIAMKIR
AR TR AR L E .

TR WF AT HUR D A B A R T R T 4
FE22.25 128 CIRE TN, EREF 14 AR ER
Dy WA 45 RO e g, 3 A 1 1.23~1.77..1.03~
1.33.1.10~1.29, 1.12~1.31 fl1 4.76~5.51 d Z [a] , 3 4
TR Ab B 2 () FCHR 43 22 5 B 3 (P<0.05) , I HE3 i
FRLT 16 CHI9 CHJEALFE(P<0.05) ;7E 16 “CHI
19 CIREE S = 5 f 1~4 W85 i) & B Dy S A 47

HUHA Y B, HOP A I A B 2 (] 2% S B (P<
0.05) , I 34t K T HA IR B2 Ab ¥ (P<0.05, 3 4) .
FRWRAR T FoKREf 27 R K LT, BARRR
FEZRAE T BRM AR R B R /N T S
222 xEAPI R AGE R F GBI N R

FE22 CCHRN25 CIREETS , iy SE0F A0 HUFE IS 23
T i, AR AR B I I B A A R d
&L o 9N 96.67% F1 98.33%.29.39 d Fl 28.47 d.
15.73 d 1 19.00 d . 46.12 3k F148.70 3k . 6.50 3k/d #il
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Table 4 Developmental periods of Melanaphis sacchari and Rhopalosiphum maidis nymphs at different temperatures

W A i 1 1 2% 3 4 ey HUY]
Type of aphid  Temperature/C st. nymphal ZnQ nymphal 3rq nymphal 4th. nymphal Tot?tl nymphal

instar/d instar/d instar/d instar/d instars/d
o R0 16 2.430.10 a 2.07+0.04 a 2.03£0.09 a 2.18+0.11 a 9.7840.26 a
Sorghum aphid 19 2.040.11 b 1.81£0.07 b 1.89+0.12 a 1.85£0.09 b 7.65£0.17 b
22 1.64+0.04 ¢ 1.37£0.06 ¢ 1.27+£0.05 b 1.13+0.04 ¢ 5.36+£0.07 ¢
25 1.57£0.10 ¢ 1.15£0.13 ¢ 0.87£0.16 ¢ 1.11£0.49 ¢ 4.68+0.07 d
28 1.44+0.37 ¢ 1.17+£0.21 ¢ 1.19+0.06 b 0.98+0.26 ¢ 4.66+0.14 d
B/ 871 16 2.73£0.12 a 2.5240.07 a 2.68+£0.16 a 2.45+0.13 a 10.43+0.24 a
Corn aphid 19 2.09£0.09 b 1.76£0.10 b 2.06+0.04 b 2.05£0.07 b 7.93£0.19 b
22 1.77£0.07 ¢ 1.33£0.06 ¢ 1.29+0.03 ¢ 1.31£0.08 ¢ 5.5140.09 ¢
25 1.55+0.06 d 1.03+£0.01 d 1.16+0.03 cd 1.17+0.01 cd 4.96+0.06 d
28 1.23£0.04 ¢ 1.31£0.05 ¢ 1.10+0.04 d 1.12+£0.01 d 4.76+0.19 d

R R R DR . [ TRING PR /R 25 LSD 1L K 50 22 5+ 1. 3% (P<0.05) . Data are mean=SE. Different low-

ercase letters in the same column indicate significant differences according to the LSD test (P<0.05).
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Table 5 The survival rate, longevity and fecundity of Melanaphis sacchari and Rhopalosiphum maidis at different temperatures

g sl R < %Eﬁ{ﬁﬁ Fitn éE?EEH_ %W%ﬁﬁﬁ %ﬁéﬂi
Type of aphid  Temperature/<. urvival rate of Lifespan/d ReprOfJuctlve Slngle-female Fertility rate/
nymph/% period/d fecundity (heads/d)
i 16 733740.84¢c  13.83£0.29 ¢ 8.5541.05 ¢ 21.60+1.82 ¢ 2.89+0.15 ¢
Sorghum aphid 19 83334034b  16.84+1.76b  12.00+2.00 bc 28.33+1.85b 4.82+0.21 b
2 96.6740.83a  29.39+0.12a  15.73+2.19 ab 46.12+1.88 a 6.5040.38 a
25 98.33+033a  2847+0.08a  19.00+3.61 a 48.70+1.44 a 6.04£0.29 a
28 82.1742.27b  15.1940.54bc  13.75:0.42 b 29.03+1.21 b 5.13£0.33 b
E i 16 80.074445¢  15.08+0.81c  10.70+1.30 ¢ 26.40+1.34 ¢ 2.97+0.11 ¢
Corn aphid 19 82.1340.16 ¢ 20.16+1.48b  13.09+2.49 be 31.9143.41 ¢ 3.86:0.08 b
2 97.83£023a  2544+2.73a  21.50+1.90a 48.1742.57ab  4.76+0.09a
25 98.0740.11a  27.47+0.50a  23.2120.58a 49.89+1.55 a 4.94+0.37 a
28 86.6740.73b  21.94+0.35b  15.60£0.22b 43.10+5.14 b 4.63+£0.56

FEP B B ER . RPN R ING F R L LSD 186056 2% 5 i 2 (P<0.05) , Data are mean+SE. Different low-

ercase letters in the same column indicate significant differences according to the LSD test (P<0.05).
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3 5°h 97.83% F198.07% ,25.44 d F127.47 d.21.50 d
F123.21 d.48.17 % F149.89 3k .4.76 3k/d F14.943%/d,
H WA A 2 ) 2 S AN W 2 (R3S B 2 T
R A3 TR A B (P<0.05) , 7E 19 “C AT 16°C I
T ORI () A SRR AR, F A AR TR I B, B
W B ) RV R AT, I T A R o iR
AP (P<0.05) ., 7E28 CIREET , EARMFHYA HAEIE
BRER, F RV A DA, BAME BT ) RN B AR A

%, R T 22 CCHI25 CILE AL (P<0.05) , Ifif ik
FRT 16 CAHA AT SHONE 25 T 19 ClRE
Ab 3B A T R BME B ) R B 3R (P<0.05,
F5) o FWIad vm mOH AR R NS R oK
223 xFEAPI RAPB A S K S0

FE 22 CHI25 CURBE T /G20 R 0 14 384 4
S PRI R AN BRI K, 43 5o 36.92
F138.73.1.41 d" F11.42d".035 d'F10.36 d", HA~
M Z B 22 5 A (B E KT 16 CHIL9 C
TR AP (P<0.05) 5 75 22 .25 F128 CIRE T e g
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F9.23~11.29 d F12.25~2.33 d Z [a] , 3N RE Ab 3 2~
[1] 2 S AN K, (EL 387 S 38 {1 At 9 A 4 B (P<
0.05,56) . F W] mEcH AR AR AR T 5
SEAFRRHE A R B BT

AL E R E R g iR A PRI
LR A SR AR FE LR A i A3 st ] 14 A2 £k A
SR AL, 7E22 CCHI25 CIRE R F KRt
TR R RIS A B R R R (3R 6),

S5k 36.48 #1137.28 .1.32 d' Fil 1.35 d.0.34 d' FlI
035d", I MNREZHZES AR E AR ERXT
16 “C 119 °C /i BE AL H (P<0.05) 5 76 22 .25 FlI
28 C BT e SEAGF A () 7 2 A S A fin
5t 8] e 0, 43 94 F 9.98~14.15 d 12.32~2.63 d
Z ], 3AN IR B AR PR 2 ] 22 S AN B 3 (H S g KT
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Table 6 Life table parameters of Melanaphis sacchari and Rhopalosiphum maidis populations at different temperatures

i e ke L RIS ‘ %ﬁﬂﬁﬁ%?ﬁ fﬂlﬁﬁﬁuﬁﬂﬂ‘l‘ﬂi J ISEiKK Wf%ité?é
Type of aphid  Temperature/°C Net reproductive  Mean .generatlon D(?ubllng F inite rate . 11.1tr1ns1c rate:
rate time/d time/d of increase/(d™")  of increase/(d™")

T SR uf 16 22.86+2.94 ¢ 24.93+1.28 a 4.76+0.96 a 1.16+0.01 d 0.15+0.03 ¢
Sorghum aphid 19 25424196¢c  1644+0.78b  3.81%0.13b  123+0.04c 0.29+0.01 b
22 36.924+0.26 a 11.29+0.62 ¢ 2.33+0.17 ¢ 1.41£0.01 a 0.35+0.03 a

25 38.73+0.98 a 9.23+0.36 d 2.25+0.04 ¢ 1.42+0.03 a 0.36+0.02 a

28 33.8240.35 b 9.41+0.79 d 2.32+0.07 ¢ 1.35£0.02 b 0.34+0.03 a

FoKF 16 20.29+1.67 d 22.38+1.14a 4.31£0.15a 1.13+0.01 ¢ 0.16+0.01 ¢
Corn aphid 19 2648+122¢  17.35+1.17b  2.83:0.07b  1.29+0.01b 0.30+0.03 b
22 36.48+0.45 a 14.15£5.05bc  2.63+0.10 be 1.32+0.02 ab 0.34+0.01 a

25 37.28+0.63 a 12.2840.16 ¢ 2.41£0.36 ¢ 1.35+£0.02 a 0.35+0.01 a

28 31.48+2.28 b 9.98+0.12 ¢ 2.32+0.26 ¢ 1.33£0.03 a 0.33+0.01 a

FEP B B EIR . RPN R ING FHFRR & LSD /56 2% 5 i 2 (P<0.05) ., Data are mean+SE. Different low-

ercase letters in the same column indicate significant differences according to the LSD test (P<0.05).
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W4 .
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