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Effects of changing photoperiod on nymphal development in a cricket ( Velarifictonus
ornatus )
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Abstract; The effects of constant and changing photoperiod on nymphal development are investigated to understand the
seasonal life-cycle strategy of a nymph-overwintering cricket, Velarifictonus ornatus, in Zhuzhou, Hunan. Nymphal
development was slow under constant photoperiods at 25°C. The shortest mean duration of nymphal development was
(206.2 + 44.0) (mean = SD) days at LD 16:8 h, followed by (230.3 +47.4) days at LD 12:12 h and (236.5 =
93.3) days at LD 14:10 h. No significant difference was observed in the nymphal durations among different constant
photoperiods at 25°C. Nymphal development was further prolonged when nymphs were exposed to LD 16:8 h during the first
60 days and then transferred to LD 14:10 h or LD 12:12 h at 25°C. Similar results were obtained when nymphs were
transferred from LD 14:10 h to LD 12:12 h at 60 days after hatching at 25°C. However, in the reverse transfer, i. e. from
short days to long days, the durations of nymphal development was dramatically shortened. When nymphs were transferred
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from LD 12:12 h to LD 16:8 h at 10, 30, 60 or 90 days after hatching, the mean nymphal durations were (135.9 £88.5),
(80.0+5.9), (110.4 £10.4) and (142.9 £10.8) days respectively. When photoperiod was shifted from LD 12:12 h to
LD 14:10 h at 60 days after hatching, the nymphal duration was (120.9 + 7. 7) days. Nymphs exposed to those
photoperiodic shift developed faster than those kept at constant photoperiods. Although adults emerged more rapidly under
long days than those reared under short days at 30°C , changing photoperiods showed similar results on nymphal development
as those at 25°C. These results suggested that seasonal changing day-length controls nymphal development of V. ornatus to

synchronize their life-cycle with the season.
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Fig. 1  Adult emergence of V. ornatus at different photoperiod Fig. 2  Adult emergence of V. omatus at different photoperiod
and 25°C and 30°C
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0.05)(E3.B4), 2R ,25°C LD 14:10h /57 30d 5 Z LD 16:8h, EH R AT HEI N (220.1 £98.2) d(n
=32),5 LD 14:10h 1 LD 16:8h ¥JJC & & 2= % ( ( Mann-Whitney,, U-test, p >0.05) ;25°C \LD 14:10h 43 60d
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Fig.3 Effect of a photoperiod shift from LD 12:12h to LD 16:8h at
25%C at day 10( @, n=46) 30 (A, n=58) 60 (@, n=75) 90
(M, n=34) on adult emergence of V. ornatus
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Fig.4 Effect of a photoperiod shift from LD 12:12h to LD 14:10h at
25%C at day 60 (n=42) on adult emergence of V. ornatus
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Fig. 6 Effect of a photoperiod shift from LD 16:8h to LD 12:12h at
25%C at day 60 (n=15) on adult emergence of V. ornatus
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Fig.8 [Effect of a photoperiod shift from LD 14:10h to LD 12:12h at
25C at day 60 ( A, n=19) on adult emergence of V. ornatus
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30°C LD 12:12h 487 10.20.50 #1 80d K )5# £ £ 30°C LD 16:8h, 75 ¥ kB HEA2 50 (58.3 +
14.4)d(n=44) .(48.4 +21.0)d(n=57) .(82.8 £3.2)d(n =67) f(104.6 +6.8) d (n=47) , BFEET LD
12:12h 544 F 898 1 4 B 7 B3 (Mann-Whitney, U-test, p <0.001) , 3 10.20d HERHER AT EEZRT LD
16:8h Z&44 T By B & H (Mann-Whitney, U-test, p <0.001) , B JLAR AL Y68 5 X 25 2 7 72 BA (B AR HE A
A3, 7 H, SR R b SE R 5T (& 9) . 30°C LD 16:8h f5F 10.30.50d 5% #% 2 LD 12:12h, HFH R FZHA
[FRERHINHI(E 10) . B4L)E 10d %551 METFRALE 45d Bl KRS 2 T 822,
HARFHRE IR (130 £26.4)d, BEK THFIRE &M T LD 16:8h 1935 31 & F Fi# (Mann-Whitney,, U-
test, p <0.001) , M- SHFEEE L4 F LD 12:12h 5§ (141 £19.1)d A5 (& 108 2) ., #¥4k)5 30d =% 50d 5%
B, BUR 35 TG 41 f46d TG B4L,70d B /G 50% AW MEARL LR , X8 MAKEZE 5 LD 16
:8h MHIE, (B2, HALMESHENRE &M T LD 12:12h BAME—H, R F Z 2 B H (& 10) , 7TR30C
FRE AT, B AT 85 R B RS 25 CHRARNIIS A F, WE H &M B &4
BRI RNRT , RE AR B FEI2EE, 57 RN A R AT , RSk Pk,
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Fig.9 Effect of a photoperiod shift from LD 12:12h to LD 16:8h at
30C at day 10(Il, n=44) .20 (A, n=57) 50 (&, n=67) and
80 (%, n=47) on adult emergence of V. omnatus

{8 LD 12:12h( O ) F1 LD 16:8h( &) MIFIRRFE TH 2

The data for constant LD 12:12h (O) and LD 16:8h ( ) are derived

Days after hatching

B 10 kS5 10d (@,n=27) 30d (¥ ,n=35) #150d (& ,n=
40) M 30°C LD 16:8h ¥# 2| LD 12:12h X753 ¥& 5% S ¥ 4L B
2]

Fig. 10 Effect of a photoperiod shift from LD 16:8h to LD 12:12h at
30C at day 10( @, n=27) 30 (¥, n=35) and 50 ( @, n=40)
on adult emergence of V. ornatus

{85 LD 12:12h( O ) FT LD 16:8h( O ) WHIRRB THE 2
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from Fig. 2 derived from Fig. 2
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A, TitE25C R 30CHBELRMT, A% H &M (LD 12:12h) [ H 4544 (LD 16:8h) 2246 A HH, #1868
RPN EREE AT IR S Rk (B 3.8 9) o Wi 7 Il i 0% A B AR AL M 4 e HE I R B R T, ]
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BRI FL(E 6.8 10) , RBR, THERHE B R T
BB N BN S, B R
HERET, WHE1ERE 1R, UERBL, ES
PUE R BR (1), EARIEEBIRES T po 2k i
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BRI K (T R R, R B B
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TF AR, I —FHREE P. nitidus S RANE K H T I T
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ZHNMASHhERT, Bk /ugﬁiim ., HARZE R Bl 11 2006 454 A 29 H H 6] 3R[E E - 884 8 (S204E) fR R
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BB, B HUE T, 7 16 R 4 2 o

MRS,

%4h,25C LD 12:12h ## & LD 14:10h RRMEHERN MR M AT , MR R HRE R (B 4) , i LD 14:10h
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