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Responses of a high altitude population of Dendrolimus

punctutas to different photoperiods
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Abstract Dendrolimus punctutas Walker is a key forest pest in South China, but its occurrence athigh altitudes ( >
700 m) is still unknown. We collected samples of D. punctutas at the high altitude site of Suining (26.35°N, 110.09°
E). These samples were subjected to five successive photoperiods in the laboratory, with the aim of investigating the
influence of photoperiod on population parameters, which were computed for different age-stages and by compiling two-sex
life tables. The results show that entire captive population went into diapause at L: D = 15.5:8.5 (15.5 h) and L: D =
14.5:9.5 (14.5 h), but only partly at L: D = 11.5:12.5 (11.5h), L: D = 12.5:11.5 (12.5 h) and L: D = 13.5
:10.5 (13.5 h ). Population parameters were calculated as 0. 057 d ™' intrinsic rate of increase(r) , net reproductive rate
(R,) of 55.73, fecundity of 241.5/female and 71.05 d mean generation time (T') at 15.5 h. r and R, were significantly
higher than 0.018 d ' and 6.29 at 14.5 h. Dispersive breeding behavior was observed at 14.5 h because reproduction
peaked at two separate times, with the second time lagging almost one month. Adults at 14.5 h showed reduced longevity
compared with those at 15.5 h. These results suggest that the response to photoperiod change is intensified in high altitude

populations, and that D. punctutas is induced into early diapause by a decrease of photoperiod after the end of July in
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Suining. It therefore possibly produces just one generation there annually.

Key words Dendrolimus punctutas, highland, age-stage, two-sex life table, population parameter
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Fig.1 Age-stage specific survival rate ( S, ) of Dendrolimus punctutas under five photoperiods
AL S o R BT I Sy B P I o BR eggs gL 12 4% L33 R L4 R Ly
4 R4 H L, U pupa) ;M B female; B i male.
The dispersive breeding behavior was occurred at 14. 5 h (indicated by the two black arrows) ,and see

Table 1 for the abbreviations in graphs.

R2 SARBAHLETIEREHNMESH(FHE = REIR)

Table 2 Population parameters (means * SE) of Dendrolimus punctutas under five photoperiods

Fh 28 Population parameter

e
M 7 OB g H B S 35 AR ) N LI KR A R
Photophase (h)
Fecundity R, T(d) r(d™") FFA ey

11.5 — — — — 69.46 + 7.49a
12.5 — — — — 51.22 + 4.86ab
13.5 — — — — 44.62 + 6.27b
14.5 214.0 + 26.8a 6.29 + 3.19b 103. 41 + 26.34a 0.018 = 0.007b 39.15 = 3.49b
15.5 241.5 + 14.4a 55.73 + 10.54a 71.05 = 0.92a 0.057 + 0.003a 51.04 + 2.99ab

VE RSB 5 B A AN [R) 5 5 300R 22 52 .3 (1-test B One-way ANOVA, Tukey’ s HSD £ HL#,P < 0.05),
Values in the same column followed by different letters are significantly different at 0. 05 level based on i-test or One-way ANOVA

and Tukey’ s HSD multiple range test.
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Fig.2 Age-specific survival rate (/ ) ,female age-specific fecundity (f,,) ,age-specific fecundity,

age-specific maternity (/ m_) and the cumulative reproductive rate (R_ ) of Dendrolimus punctutas

under different photoperiods
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