2017 2 25 2
Chinese Journal of Eco-Agriculture, Feb. 2017, 25(2): 166-171

DOI: 10.13930/j.cnki.cjea.160663

; ; ; ; . [J]. ,
2017, 25(2): 166—171
Zhang T W, Chen W B, Liu C Z, Cui S W, Rao F Q. Differentiation regularity of Acyrthosiphon pisum (green form) sexual
morphs in relation to photoperiods[J]. Chinese Journal of Eco-Agriculture, 2017, 25(2): 166—-171

REE R, X KA, BV R, 1R4E 0%

( 730070)

2 4T A B T RO B MR b e e R R R e A R M b LAE, 4 ANBR A HISL 16D, 10L ¢
14D. 12L : 12D #u 14L : 10D)AM T, #IX T 4B RAH T HF 2 LA M ELE S 2 K5 (G, M1 Gy, B R (G:)F
BN, FREW: MWK S8 TRA, WMAEGA AR . LE s LT
L # B F 9 (P<0.05). £ 14L : 10D B A M AHT, W EF G RF Aok, & 120 12D, 10L : 14D #o
8L : 16D 3N LM AT H AT o, WEME LB E G TE, 5 I8 G T HREI &8 2 hZE#H RN,
PR P O E o bR AT AL 121 1 12D SRR A A T, M T H B BR 55 (30.39%), T M M B b B R K (55.67%);
B IOL : 14D LA MAMT, G A bl & &, MGl &M&; %E 8L 16D LA MEAHT, THFHt,
M T M 8 L B 2% 0 (90.76%). TEE — LB AMT, G 71T B # X Gy T 8o B A B 3 % 9 (P<0.05), [ B
MERF B — A EHE T, BSE T REERE, BN, m i a g R R AR . R
G R LM ARG R B KA T 12~14 h, HAARKARE LT AR THEE ™ 4£, 8B E K
RO s, RALAM AR E AR AR T AT EER T, MERIHERREA N
JE| HA AL 3 B[] By K AR e B A R T R b

R, SR, LAM, EE; MU, L

: $435.29 tA : 1671-3990(2017)02-0166-06

Differentiation regularity of Acyrthosiphon pisum (green form) sexual
morphs in relation to photoperiods

ZHANG Tingwei, CHEN Wanbin, LIU Changzhong , CUI Shaowei, RAO Fugiang
(College of Plant Protection, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: In order to clarify population reproduction strategy and differentiation regularity of Acyrthosiphon pisum (green
form) sexual morph in relation to photoperiods, the pea aphid sexual morphs were observed after 2 continuous generations at
different photoperiods (8L : 16D, 10L : 14D, 12L : 12D and 14L : 10D) in the lab. The results showed that the ovipara of pea
aphid in Lanzhou area were wingless, while males were winged. Photoperiod had a significant effect on the differentiation of
pea aphid sexual morphs (P < 0.05). No sexual morph was produced at 14L : 10D photoperiod, but a lot were differentiated
under the other photoperiods (8L : 16D, 10L : 14D and 12L : 12D). In the shorter photoperiod conditions for the 3™

generation, percent male sexual morphs gradually diminished while percent ovipara gradually increased with decreasing
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illumination time. Percent male was highest (30.39%) at 12L : 12D photoperiod, while percent ovipara was lowest (55.67%) at
that photoperiod. At 10L 14D photoperiod, percent vivipara was highest while percent sexual morphs was lowest. Then at
8L : 16D photoperiod, no male was produced and percent ovipara was highest (90.76%) in the 3™ generation. The
reproductive period of the 1% generation also had a significant effect on the differentiation of sexual morphs in the 3™
generation under similar short illumination conditions (P < 0.05). Meanwhile, there was a certain time sequence in which pea
aphid sexual morphs were differentiated (first ovipara and last males) with some vivipara transitioning to sexual morphs.
Hence the critical photoperiod of green pea aphid was between 12 to 14 hours of illumination. A relatively longer illumination
was advantageous to the differentiation of males, while short illumination favored higher proportion of ovipara. The results
suggested that change in photoperiod was a critical factor of reproductive plasticity. The reproduction of pea aphid sexual
morphs and the illumination length maternal pea aphid experienced influenced sexual differentiation of offsprings.

Keywords: Acyrthosiphon pisum (Harris); Green form; Photoperiod; Male aphid; Ovipara; Vivipara
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Table 1 Percentages of various morphs of offspring (Gs) of pea aphid after treatments of different photoperiods for 2 generations %
Photoperiod Vivipara Males Ovipara Sexual morphs
8L . 16D 9.24+2.54¢ 0+0c 90.76+2.54a 90.76+2.54a
10L : 14D 23.86+7.08b 8.63+2.83b 66.03+£7.52b 74.66+7.08b
12L : 12D 13.94+0.53¢ 30.39+6.22a 55.67+£8.73b 86.06+0.53a
14L : 10D 100+0a — — —
Duncan P<0.05 Different lowercase letters in the same column indicate
significant difference at 0.05 level by Duncan’s multiple range test.
22 Gy 10L - 14D , G G;
2 , , Gy (P<0.05), G,
Gs ; » Gs ;
, G, 7d G;
(P<0.05) 12L © 12D , Gy R 8L : 16D , G;
Gs Gy Gs
(P>0.05),
(P<0.05),G,2d G; (P<0.05),G,12d , G3 ,
, , 7d 12d
G; (P<0.05)
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Table 2  Effect of reproductive period of the first generation (G;) on the percentages of various morphs of the third generation (Gs)

of pea aphid under different photoperiods %
Gy

Photoperiod Reproductive period of G, (d) Vivipara Males Ovipara Sexual morphs
8L : 16D 2 12.39+7.69Ba 0+0Ca 87.61+7.69Ab 87.61+7.69Ab
7 11.3346.42Ba 0+0Ca 88.67+6.42ADb 88.67+£6.42Ab

12 4.17+2.38Bb 0+0Ba 95.83+7.23Aa 95.83+2.38Aa
10L @ 14D 2 27.26+5.50Ab 24.34+3.94Aa 48.38+9.44Bc 72.73+£5.50Bb
7 36.25+7.46Aa 1.55+0.81Bb 62.19+8.26Bb 63.75+7.46Bc
12 12.24+5.36Ac 0+0.0Bb 87.76+10.12Ba 87.76+5.36Ba

12L : 12D 2 12.50+3.95Ba 5.51+5.06Bb 81.98+1.43Aa 87.49+3.95Aa
7 12.88+5.47Ba 47.7249.90Aa 39.40+11.54Cb 87.11+£5.47Aa
12 15.25+7.84Aa 34.65+2.50Aa 50.10+5.65Cb 84.75+7.84Ba

(P<0.05),

(P<0.05)

Different capital letters indicate significant differences among different photoperiods within the same reproductive period (P < 0.05), different
lowercase letters indicate significant differences among reproductive periods for the same photoperiod (P < 0.05).
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