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Influences of temperature on biological characteristics of the small brown

planthopper Laodelphax striatellus Fallén Hemiptera Delphacidae
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Agricultural University Nanjing 210095 China

Abstract The development survival wing dimorphism and fecundity of the small brown planthopper
Laodelphax striatellus  Falléen ~ SBPH  at different temperatures 18 — 30°C were studied in order to
illustrate the influences of temperature on development and outbreak of the SBPH population. The results
showed that the developmental duration longevity of adult preoviposition and oviposition duration decreased
with the increase of temperature from 18°C to 27°C  whereas the development of nymph became slow at 30°C
and the development duration was delayed about 16 days. However the high temperature of 30°C did not
influence the development of egg stage. The survival rate of SBPH was higher 81% —88% at 21 — 27C
but it decreased to 5% as the temperature increased to 30°C . The effects of temperature on sex ratio and wing
dimorphism of SBPH were also studied. The results indicated that the sex ratio female:male was significantly
less than 1:1 at 18°C whereas there was no significant difference at 21 — 30°C.. The numbers of macropterous
males and brachypterous males were similar at 18°C and 21°C  but the macroptery was significantly more than
the brachyptery at 24°C and 27°C. The brachyptery was dominant in females but the macropterous females were
also found at 24°C and 27°C . The number of eggs per female increased as the temperature increased from 18°C
to 27°C  but at 30°C the longevity of female adults was very short and they did not lay eggs. The fecundity of
SBPH was higher at 18 —=27°C  and the trend index of experimental population was 37.32 43.30 30.23 and
46.61 at 18°C 21°C 24°C and 27°C  respectively. This implied that the SBPH population was liable to
outbreak under these temperatures. The threshold of development and effective accumulated temperature of each

instar of nymph were measured in this study which are useful for forecasting the occurrence date of SBPH.
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Table 1 Forecast model of developmental duration of different stages of SBPH 18 ~ 27°C

Developmental stage

Forecast model N= K/ T-C *

Forecasted developmental duration at 30°C

d 30C d
Observed developmental duration at 30°C

Egg 110.05/ T-11.58 R?>=0.99 6.0 5.5
1 1st instar 43.94/ T-12.46 R*=0.92 2.5 3.8
2 2nd instar 30.64/ T-13.88 R?=0.96 1.9 6.4
3 3ud instar 24.30/ T-15.53 R*=0.99 1.7 6.2
4 4th instar 31.44/ T-14.26 R>=0.9%4 2.0 6.6
5 5th instar 63.03/ T-10.53 R>=0.84 3.2 6.3
Nymph 189.89/ T-13.35 R?>=0.96 11.4 27.5
- Egg — adult 300.39/ T-12.78 R>=0.98 17.4 32.5
* N d K Cc C T °C  In the forecast model N means developmental
duration K means effective accumulated temperature € means threshold of development and T means environmental temperature.
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Fig. 2 Survival curves of SBPH at different temperatures
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16% Table 2 Sex ratio and wing dimorphism of SBPH
18°C  21C P> reared at different temperatures
0.05 24 ~ 27°C P < .
T N ¥ } 3 Ratio of brachyptery
0.01 30°C Temperature Sex ratio 2 A
18 61 1:1.90" 1.00" 0.45™
2.4 21 86 1:0.96™ 1.00™ 0.45"™
3 21 ~27°C 24 71 1:1.48™ 0.84™ 0.00™
27 101 1:1.06™ 0.84™ 0.04™
2~3d 16 ~22d 30 7 1:1.33" 1.00™ 1.00”
30°C * %% 1:1 0.5 P<
0.05 P <0.01 ns * and ** show
1~2d 18 significant difference of sex ratio or wing dimorphism compared with 1:1 or
~27°%C 0.5at P<0.05 and P <0.01 level respectively ns shows no significant
difference .
27C 18C P<0.05
3
Table 3 Longevity and fecundity of female adults of SBPH at different constant temperatures
" d d d 1% 1%
5 o e Preoviposition Oviposition Average number Maximum number
Temperature Longevity of female duration duration of egg per female of egg per female !
18 41.5+4.8 a 7.1x0.4 a 32.6x4.7a 103.00+19.69 b 238 37.32
21 29.2+1.8b 2.7+0.4 be 21.9+1.8b 161.37 + 18.02 ab 336 43.30
24 2.7+2.1b 32+0.4b 17.6+2.8 b 166.44 + 32.85 ab 301 30.23
27 19.1+1.3b 2.1+0.2¢ 159+1.4b 187.35+22.51 a 367 46.61
30 1.820.7 ¢ - - 0c 0 0
18 ~ 30C
3 Hachiya 1990
1963 18.8 ~ 28.5C
Hachiya 1990 15 ~25C
29C 45 10.5°C 11.2°C
11.0°C 2000 16 ~31°C
1975 28°C 10.9C 1.2
27°C Hachiya 1990 120.1 437.2
25 ~ 11.6C  13.4%C
28C 15~25C 110.1 189.9
30C 32.5C Hachiya 1990
18 ~27°C 2000
1.2C
30C 10.9°C

30°C
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