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Population dynamics of Bradysia difformis Frey
on different host plants

ZHANG Yan-Xia~ GUO Su-Fan LIU Chang-Zhong™~
(Gansu Agricultural University, Collage of Plant Protection, Lanzhou 730070, China)

Abstract [Objectives] To clarify the growth, development and reproductive rhythm of Bradysia difformis Frey on
Chinese chives, broad beans, lettuce, chinese cabbage and wild cabbage. [Methods] B. difformis damages the underground
parts of economic crops, which causes heavily losses of growing production. Experiments were conducted in an artificial
climate chamber where B. difformis larvae were raised on different host plants and their growth, development and reproductive
rhythm were measured to calculate population dynamics parameters. [Results] The developmental duration from egg to pupa
was longest on wild cabbage, followed by Chinese cabbage, Chinese chives and lettuce, and shortest on broad bean. There was
no significant difference in the longevity of females and males on different plants, but different plants had a significant effect
on the average number of eggs per female and pupal weight. The maximum and minimum number of eggs laid per female were
on leeks and wild cabbage, respectively. Pupae were heaviest on Chinese chives, the lightest on lettuce. The survival rates of B.
difformis decreased with development, the survival rate of each instar was highest on leeks, and lowest on lettuce. Net
reproductive rate (Ro) and intrinsic rate of increase (rm) were highest on Chinese chives and lowest on wild cabbage. Mean
generation time (7) as shortest on broad beans and longest on Wild cabbage. Population doubling time () was shortest on
Chinese chive and longest on Wild cabbage. [Conclusion]  Although B. difformis could complete its growth and reproduce on
all five plants tested, these can be ranked in descending order of suitability as follows: Chinese chive, then broad bean,
Chinese cabbage, wild cabbage, lettuce.
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Table 1 Effect of different plants on the duration of Bradysia difformis

Larval duration (d)

Egg ha E - upa
Host plant  duration (d) 1 2 3 4 Duration (d) ggdp P
Istinstar  2ndinstar 3rdinstar  4thinstar Larval duration (d

. . 3.08+0.54a 4.35+1.07ab 2.83+0.68c 3.69+0.81b 3.88+0.81ab 15.12+0.97b 2.67+0.10c 21.38+1.62b
Chinese chive

Broad bean 3.43+0.78b 4.08+0.75b 3.37+1.07ab 2.86+0.80c 2.56+0.86c 13.66+0.96c 2.95+0.16bc 19.26+1.28¢c
Lettuce 3.39+0.55b 4.54+0.90a 3.02+0.76bc 3.50+0.77b 3.61+0.85b 14.89+1.09bc 3.08+0.13bc20.02+2.00c

. 3.34+0.98c 4.44+0.84ab 3.64+0.96b 3.65+0.75b 3.40+1.07b 15.78+0.73ab 3.42+0.11b 23.14+2.80a
Chinese cabbage

. 3.3240.58c 4.37+0.97ab 4.02+0.98a 4.25+1.03a 4.30+1.27a 16.89+1.14a 4.55+0.24a 23.45+2.16a
Wild cabbage

P <0.05

Data followed by different lowercase letters in the same column indicate significant difference (P < 0.05). The same below.
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Table 2  Effects of host plants on longevity, fecundity and pupal weight of Bradysia difformis
Longevity (d) g
Host plant Female Male Average number of eggs per female Pupa weight
Chinese chive 2.6740.61a 3.3340.72a 91.6043.79a 0.0011+0.0002a
Broad bean 2.53+0.74a 3.40+0.63a 78.07+3.41b 0.0010+0.0002ab
Lettuce 2.60+0.63a 3.27+0.70a 64.13+5.04c 0.0008+0.0001c
Chinese cabbage 2.59+0.64a 3.43+0.83a 63.7314.63c 0.0009+0.0001bc
Wild cabbage 2.6110.61a 3.06+0.59a 60.67+2.53c 0.0009+0.0002bc
110
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Fig. 1 Survival curves of Bradysia difformis on
different plants
df=4 P<0.05
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Table 3 Life parameters of experimental populations of Bradysia difformis on different host plants

Ry T m A t

Host plant Net reproductive  Mean generation  Intrinsic rate of Finite rate of Population

P rate time increase increase doubling
Chinese chive 42.46%3.09a 20.78+0.83b 0.17+0.02a 1.18+0.01ab 4.12+0.26¢
Broad bean 28.6246.88b 19.56+0.29b 0.16+0.01ab 1.19+0.01a 4.17+0.25¢
Lettuce 22.80+4.44b 21.32+1.58b 0.15+0.02ab 1.16+0.02cd 4.77+0.63bc
Chinese cabbage = 26.91+6.49b 23.86+1.33a 0.14+0.01bc 1.15+0.01cd 5.06+0.30b
Wild cabbage 18.95+2.40b 25.17+0.59a 0.12+0.01c 1.13+0.01d 5.96+0.79a
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