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Lethal effects of heat stress on Bradysia difformis and Bradysia
odoriphaga and its subsequent effects on development and fecundity
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(College of Plant Protection, Shandong Agricultural University, Key Laboratory of Biology of
Vegetable Pests and Diseases, Tai‘an 271018, China)

Abstract Bradysia difformis Fey and Bradysia odoriphaga Yang et Zhang are important pests of edible mushrooms that
cause significant economic losses to mushroom growers. Heat treatment is a common measure to prevent crop damage caused
by these pests and other pathogens during the production of edible fungi. However, it remains unclear whether heat treatment
is effective in controlling B. difformis and B. odoriphaga in mushroom houses. [Objectives] To determine the effects of high
temperature on the survival and fecundity of B. difformis and B. odoriphaga, and determine the practicality of using heat
treatment to control these pests. [Methods] We tested the effects of long- and short-term heat stress on the survival of B.
difformis and B. odoriphaga, and on the development, longevity and fecundity of larvae and adults of both species. [Results]
Temperatures above 36  had rapid lethal effects on the survival of both B. difformis and B. odoriphaga. Of the four
life-stages examined, pupae were the most tolerant to heat stress and adults were the most sensitive. At 38 , the LTs (the

median lethal time) of B. difformis and B. odoriphaga adults were 0.493-0.553 h and 1.335-1.431 h respectively, while the
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corresponding values for pupae were 1.402 h and 2.356 h, respectively. Short-term heat shock adversely affected the
development and fecundity of surviving larvae. Exposure to 38  for 2 h delayed the development of surviving B. difformis
and B. odoriphaga larvae by 1.93 d and 3.09 d, respectively, and reduced fecundity by 74% and 60%, respectively compared to
the respective 25  control groups. Exposure to 38  for 1 h reduced the longevity of surviving B. difformis and B.
odoriphaga adults by 1.60 d and 1.57 d, respectively, and fecundity by 59% and 40%, respectively compared to the respective
25 control groups. [Conclusion] Short-term heat shock (= 36 ) had lethal effects on B. difformis and B. odoriphaga and

also significantly inhibited the development and fecundity of surviving larva and adults. These results indicate that heat

treatment can be used to control B. difformis and B. odoriphaga in mushroom houses.
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Histograms with the different small letters indicate significant difference (P<0.05) in survival
rates of the same stage under different high temperature stress condition. The same below.
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Fig. 2 The survival rate of Bradysia odoriphaga after 12 h treatment at different temperatures
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Table 2 The development and fecundity of Bradysia difformis larvae after the thermal stress
Index 36 1h 36 2h 33 1h 33. 2h  CK 25
% Survival rate  85.00=1.41b  73.00£2.28¢  62.00+2.28d 34.00+1.67¢  97.21£0.20a
d Pupation time 2.69+0.08¢c 3.84+0.13b 4.22+0.11b 5.66+0.16a 2.57+0.09¢
d Pupal development time 3.44+0.08a 3.48+0.08a 3.51£0.08a 3.61+£0.09a 3.40+0.08a
d Female longevity 2.50+0.14a  2.424+0.14ab  1.92+0.18b 1.33+0.14b  2.67+0.14a
d Male longevity 2.58+0.18ab  2.33+0.14ab  2.25+0.13ab  1.92+0.14b  2.75+0.24a
% Pupation rate 97.00+1.10a  94.00+0.89a  96.00+1.67a  70.00+£3.74b  97.00+1.10a
% Emergence rate 98.14£1.02a  96.57+1.10a  94.78+1.68a  94.64+2.08a  96.25+2.58a
/ Fecundity (eggs/female) 83.58+3.15b  64.42+2.50c  46.17+4.10d  24.33+2.33¢  93.8343.70a
% Oviposition rate 86.23+1.49a  75.55+2.24b  72.12+2.45bc 69.21+2.16¢c  90.12+1.76a
% Hatching rate 94.65+1.20a  80.32+3.44b  59.234+2.69¢  32.68+2.74d 94.57+1.41a
+ P<0.05, Tukey—HSD

Data in the table are mean + SE, and those for the same temperature followed by different letters in the same column are
significantly different (P<0.05, Tukey—HSD). The same below.

#3 ERRIREGYDHEHAMBEMEEUARLEIFTR

Table 3 The development and fecundity of Bradysia odoriphaga larvae after the thermal stress

Index 36 1h 36 2h 38 1h 38 2h CK 25
% Survivalrate  90.00+1.41b  82.00+1.10c  79.00£1.97¢  60.00+£2.00d  99.21+0.20a
d Pupation time 5.64+0.13b 5.98+0.12b 6.20+0.12b 7.49+0.14a 5.56+0.10b
d Pupal development time 3.31+0.07a 3.37+0.07a 3.20+0.08a 3.22+0.08a 3.40+0.07a
d Female longevity 3.08+0.14a 2.33+0.14b 2.42+0.14b 1.92+0.14b 3.25+0.13a
d Male longevity 4.25+0.27ab  4.08+0.14a 3.75£0.17bc  3.08+0.14c 4.67+0.25a
% Pupation rate 96.00+1.67a  95.00+1.41a  94.00+1.67a  92.00+1.79a  98.00+1.10a
% Emergence rate 97.88+1.18a  95.88+2.42a  95.09+2.30a  93.12+4.53a  98.55+0.92a
/ Fecundity (eggs/female) 93.00+£3.73a  79.08+2.74b  65.42+£3.67c  35.67+2.31d 96.33+4.64a
% Oviposition rate 90.33+3.98bc 86.33+2.04bcd 84.33+2.98cd 82.33+2.04d  96.67+5.97a
% Hatching rate 95.50+0.99a  78.18+2.72b  83.62+3.25b  42.02+2.74c  95.59+1.96a
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Table 4 The effects of short-term heat shock on the longevity and fecundity of the survival Bradysia difformis adults

Index 36 1h 36 2h 38 1h 38 2hCK 25

% Female survival rate 89.00+1.55b  80.50+1.11c  41.00+1.38d Oe 100.00a

% Male survival rate  90.50+0.22b  85.50+0.28b  42.50+0.32¢ 0d 100.00a
d Female longevity 1.93+£0.11b 1.27£0.11c ~ 0.87+0.09c - 2.47+0.13a
d Male longevity 2.3340.15b  2.2740.11b  1.33+0.08c - 2.93+0.18a
/ Fecundity (eggs/female) 55.91+£2.45b 48.33+2.33¢ 36.83+2.77d - 89.69+2.64a
% Oviposition rate 73.33£2.31b  60.00+2.16c  40.00+2.31d - 89.67+2.19a
% Hatching rate 77.34£1.95b  63.91+2.66c 39.444+2.06d - 95.14+2.15a

RS FERTE AAE T ESGR IR E W FE B R F R AEERIFN
Table 5 The effects of short-term heat shock on the longevity and fecundity of the survival Bradysia odoriphaga adults

Index 36 1h 36 2h 383 1h 33. 2h CK 25
% Female survival rate 95.00+£1.00b 87.00+2.14c 82.00+1.26d 39.50+1.49¢  100.00a
% Male survival rate  96.00£0.24b  92.50+0.41b 85.50+0.22¢ 43.50+0.28d  100.00a

d Female longevity 2.20+0.10a  2.13+£0.16a 1.03+0.06b  0.73+0.11b  2.60+0.13a
d Male adult 2.66£0.18b  2.53£0.13b 1.27+0.11c  1.07+£0.06c 3.27+0.18a
/ Fecundity (eggs/female) 79.92+4.53b  76.30+4.04b 57.50+2.66¢ 35.40+1.82d 97.57+4.86a
% Oviposition rate 86.67+2.33b  66.67+2.04c 53.33+2.33d 33.33+£2.04¢ 93.33+2.18a
% Hatching rate 87.25+1.14b  76.73+2.66¢ 45.83+3.06d 41.52+3.87d 97.11+1.05a
3 itig 2015 —
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38 40
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