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Difference in the adaptability of the long- and short-winged strains of

Laodelphax striatellus (Hemiptera: Delphacidae) to high and low temperatures
TIAN Xin-Xin, ZHANG Chao, LIU Xiang-Dong® ( Department of Entomology, College of Plant
Protection, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; [ Aim] There are long-winged and short-winged morphs in populations of the small brown
planthopper (SBPH) , Laodelphax striatellus. The wing morphs of SBPHs are affected by the genetic and
environmental factors. The aim of this study is to illustrate the adaptability of the long-winged and short-
winged strains of SBPHs to high and low temperatures. [ Methods] The selection of long-winged and
short-winged strains in SBPHs was performed under a constant condition, and the strains with long and

short wings were set up after 63 and 65 generations of selection, respectively. The fecundity, survival
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rates and developmental duration of populations of the long-winged and short-winged strains and a wild
population collected from rice filed in Nanjing were measured at 25, 30 and 35°C. The survival rates of
nymphs of these three populations were measured after exposure to 5°C and —209C. The supercooling
points of nymphs and adults of these three populations were also measured. The adaptability of long-
winged and short-winged strains to high and low temperatures was analyzed by comparing the survival
rate, developmental duration, fecundity and supercooling point. [ Results] The fecundity of the female
adults of the long-winged and short-winged strains of SBPH was significantly lower than that of the wild
population at 25, 30 and 35°C,

winged and long-winged strains.

and there was no significant difference in the fecundity between the short-

The fecundity of the female adults of the short-winged or long-winged
strain at 25°C was not significantly different than that at 30°C , but the fecundity of the female adults of
the wild population at 25°C was significantly higher than that at 30°C. At 35°C, the short-winged and
long-winged strains hardly produce nymphs. The nymphal survival rate at 25°C was similar among the
short-winged strain, long-winged strain and wild population. But at 30°C , the nymphal survival rate of
and there was no
significant difference in the nymphal survival rate between the short-winged and long-winged strains. At

35°C, but the
nymphs of the wild population could survive to the Sth instar. The nymphal duration of the short-winged

the short-winged strain was significantly lower than that of the wild population,
the nymphs of the short-winged and long-winged strains only survived to the 3rd instar,

strain at 25°C was significantly shorter than that of the wild population, but did not differ from that of the
long-winged strain. At 30°C , however, the nymphal duration of the short-winged strain was significantly
longer than those of the long-winged strain and the wild population. The survival days of the 3rd —4th
instar nymphs of the long-winged strain were not different from those of the short-winged strain and the
wild population at 5°C. The mortality rates of nymphs of the long-winged strain and the short-winged
strain after exposure to —20°C for 10 min showed no significant difference, but were significantly higher
than that of the wild population. The supercooling points of adults were not significantly different among
the short-winged strain, long-winged strain and wild population. However, the supercooling point of the
5th instar nymphs of the short-winged strain was significantly higher than that of the wild population, but
showed no significant difference from that of the long-winged strain. [ Conclusion] The adaptability of the
long-winged and short-winged strains of SBPH to high and low temperatures is similar but lower than that
of the wild population. The nymphal development of the short-winged strain of SBPH is slower than that of
the long-winged strain under conditions of high temperature.

Key words: Laodelphax striatellus ; survival rate; developmental duration;

wing morph; temperature;

fecundity ; cold tolerance
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Fig. 1 Fecundity of long- and short-winged strains and
a wild population of Laodelphax striatellus
at different temperatures

TR SE T F 0 R E 12 KMERLHR . A EARR/NG FREFRIRTE
ARTRITRLRE N 2% fk 22/ PR 1) 58 9 2% 5 10 3 (Tukey [ HSD £ %5,
P <0.05); FEIE], Twelve female adults were examined for each
strain. Different lowercases above bars mean significant difference in
fecundity between different strains or populations at the same
temperature by Tukey’ s HSD test (P <0.05). The same for the

following figures.
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(F,, =2.86, P=0.075);30°C T, HARFHHERIAG
R TR AR (F, 5, =3.487, P =0.045),
BT A 5 KA i R A JE B 22 57 535°CF =N
8 AR R i R B A I R AR B AR T
HARMHE(F, ,; =21.303, P <0.001) , f H = A i
et For B K HREAF TG B 3 %, 1T H AR Fh R REAF
RS e, A R R A AT R
Ze5(E2) o JKCEI RS R % N E 5%
AT 1) i 8 i A TR R RE g 8 5 R, I

Rz s (1’2).
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Fig. 2 Survival rates of the long- and short-winged
strains and the wild population of Laodelphax striatellus
growing to adults at 25°C and 30°C, or growing to
the 3rd instar nymphs at 35°C
BB T B R E 150 k45 H, For each strain, 150 nymphs

were examined at a temperature.
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Fig. 3 Developmental duration of nymphs in the long-
and short-winged strains and the wild population of
Laodelphax striatellus at 25°C and 30°C
Mg RN SE A A i . The number in a bar means the number

of the tested samples.
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Fig. 4 Survival days of the 3rd —4th instar nymphs of
the long- and short-winged strains and a wild
population of Laodelphax striatellus at
the low temperature of 5°C
B B E 60 L35, For each strain, 60 nymphs were examined.
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Fig. 5 Mortality of the 3rd —4th instar nymphs of the long-
and short-winged strains and a wild population of
Laodelphax striatellus after exposure to
-20%C for 10 min
BEdh 2 I 150 3k %5 M, For each strain, 150 nymphs were

examined.
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Table 1 The supercooling points of nymphs and adults of the long- and short-winged strains

and the wild population of Laodelphax striatellus

4 -5 JA7# 1 4th - 5th instar nymph A HL Adult
Al Z/ R o b - N
. . FEA G RHE(C) /S AR HR(C)
Strain/population
n Supercooling point n Supercooling point
H SR FHEE Wild population 10 -23.84+0.85 a 60 -21.07 +0.25 a
S 5 & Short-winged strain 15 -21.40+0.54 b 20 -19.96 £0.97 a
KA 5 & Long-winged strain 30 -22.64 +£0.23 ab 60 -20.59+0.32 a
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