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Effects of different leek cultivars on the growth, development and
fecundity of Bradysia difformis Frey

GOU Yuping, LIU Qian, ZHANG Yanxia, LIU Changzhong
(Pratacultural College of Gansu Agricultural University, Lanzhou 730070, China)

Abstract  Bradysia difformis Frey is an important pest of economic crops, which causes leeks production heavily reduction. It
is important for prediction, prevention of B. difformis, and selection of leek cultivars resistant to B. difformis to research the
growth, development and reproductive rhythm of B. difformis on different leek cultivars. An experiment was conducted in an
artificial climate chamber with temperature of (25+1) “C, dim light of 125 lux and relative humidity of 80%. Twenty selected
leek cultivars from different areas of China were used as the tested plants. The developmental duration, whole generation
duration, adult longevity, fecundity and survival rate of B. difformis on different leek cultivars were investigated. Life table of
B. difformis on 20 leek cultivars was established, and the population parameters, such as intrinsic rate of increase (r,), net
reproductive rate (Ry), mean generation time (7), population doubling time (¢) and finite rate of increase (1) were calculated.
The results indicated that B. difformis could complete its growth and development on twenty leek cultivars. The duration of
whole generation of B. difformis was longest on ‘Wanyuan Purple Root with wide leaves’, followed by ‘Snow 791 with wide
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leaves’ and ‘Wanyuanhanzhong winter leek 1°. The shortest duration of whole generation of B. difformis was on ‘Pingjiu 2’,
followed by ‘Jiuxing 2’ and ‘Hanzhong Purple Root Leek’. Females’ longevity was higher than males’ longevity on different
leek cultivars, and the average eggs per female spawning was positively correlated with the female longevity. Especially for
leek cultivars of ‘Wanyuanhanzhong winter leek 1’ and ‘Pingjiu 2°, their females’ longevities were respectively 2.18 d and 2.44 d,
and average eggs per female spawning were 56.00 and 101.25, respectively. The survival rates of B. difformis decreased with
development. The survival rate of each instar was highest on ‘Jiyanxiaojiuyuan’, and lowest on ‘Wanyuanhanzhong winter leek
1°, and was relative higher on ‘Pingjiu 2’ too. The survival rates of eggs, larval, pupa and adult were 100%, 90%, 85% and
85% on ‘Jiyanxiaojiuyuan’; 62%, 32%, 25% and 25% on ‘Wanyuanhanzhong winter leek 1°; and 100%, 85%, 82% and 80% on
‘Pingjiu 2’; respectively. The analysis of life tables of B. difformis on different leek cultivars showed that the intrinsic rate of
increase, finite rate of increase were highest on ‘Pingjiu 2, which were 0.22 and 1.25, respectively. They were smallest on
‘Wanyuanhanzhong winter leek 1°, 0.07 and 1.07. The population doubling time showed opposite trend, it was shortest on
‘Pingjiu 2’ (3.15 days) and longest on ‘Wanyuanhanzhong winter leek 1° (10.20 days). The other cultivars were fall in between
for the three parameters. Based on the above results, B. difformis had the best adaptability and palatability on ‘Pingjiu 2°, and
could heavy damage the cultivars; while it developed worst on ‘Wanyuanhanzhong winter leek 1’ with lighter damage for the
cultivars.

Keywords Bradysia difformis Frey; Leek cultivar; Experimental population; Life table; Developmental duration; Survival
rate; Parameters of population dynamics
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Table 1 Leek cultivars, numbers and their origin classification
Number Leek cultivar Origin Region Number Leek cultivar Origin Region
1 1 791
Purple root leek Shandong North China Snow 791 with wide leaves Henan North China
2 . . 12 .
Taizi leek Shandong North China Snow leek of Shensong 9 Henan North China
3 L. . 13 Lo
Pingjiu 2 Shandong North China Hanzhong purple root leek Liaoning Northeast
4 N . 14 . . .
Pingjiu 5 Shandong North China Malian leek with wide leaves Liaoning Northeast
5 L. . 15 Lo
Pingjiu 6 Shandong North China Hanzhong snow leek Liaoning Northeast
6 i i 16 i i i
Newly improved single root Jinan North China Wanyuan purple root king with wide Shenyang Northeast
red leek leaves
7 . . . 17 .
Super single root red leek Hebei North China Wanyuanhanzhong winter leek 1 Shenyang Northeast
8 . . . . . 18 . .
Malian leek with wide leaves Hebei North China King of Chinese snow leek Shenyang Northeast
9 2 19 791
Jiuxing 2 Pingdingshan  North China King of 791 leek Gansu Northwest
10 . Lo . 20 . . .
Jiyanxiaojiuyuan Handan North China King of Chinese leek Wuwei Northwest
A=eln 4)
2 12 h : =In2/r, )
) 30 , DX d, I, x
2~3 mm R 20 , , iy X
4 ; 20 SPSS 19.0 :
> Duncan , Excel 2003
(8:00 20:00),
2 HERE5HH
) ) 2.1
( =1:1,
)> , ;
( ) (P<0.05),
1 ZL201420052727.X) , , — ( 2)
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Table 2 Effects of different leek cultivars on the developmental duration and whole generation of Bradysia difformis Frey

Developmental duration (d)

Number of cultivar Egg stage Larval stage Pupa stage Egg—pupa stage”  Whole generation (d)
1 5.46+1.56de 8.27+2.49j 4.18+0.87b 17.92+2.61gh 20.33+2.58ghij
2 5.47+1.43de 10.37+1.14ef 3.6940.69cdef 19.66+2.01de 22.13+1.67cde
3 2.80+0.56h 9.32+1.19ghi 3.4240.45efgh 15.55+1.34j 17.58+1.28k
4 4.00+0.95g 12.50£1.69¢ 3.16+1.00ghi 19.23+3.28def 22.05+1.92cdef
5 5.58+0.66d 8.85+1.52hij 3.49+0.87efgh 17.77+0.76ghi 20.05+1.47ijk
6 6.74x1.41c 8.81+0.88hij 3.33+0.51efghi 18.924+2.42defg 21.79+1.45defg
7 4.76+1.30ef 13.52+1.36b 3.68+0.73cdef 21.92+1.79bc 24.32+1.88b
8 4.92+1.88def 10.32+2.31ef 3.65+0.72def 18.89+2.55defg 20.80+2.54defgh
9 4.42+0.89fg 8.61+1.67ij 3.74+0.84cde 16.68+1.251 18.80+1.46jk
10 3.80+1.01g 11.36+2.08d 3.76+0.87cde 18.61+3.08efg 20.56+2.45¢efghi
11 10.46+2.48a 9.89+2.89¢fg 4.00+1.27bcd 24.35+2.85a 26.55+2.75a
12 4.00+0.86¢g 12.93+1.88bc 2.96+0.87i 19.89+2.35d 22.3242.36¢d
13 3.00+£0.67h 10.55+1.16de 3.13+0.66hi 16.77+1.45hi 18.97+1.33ijk
14 5.28+1.38de 9.56+1.96fgh 3.46+0.67efgh 18.29+1.77fg 20.45+1.91fghi
15 5.38+0.85de 12.32+1.39¢ 4.22+0.46b 21.97+1.91bc 24.36+1.86b
16 5.46+2.28de 15.4442.66a 4.08+0.82bc 24.98+4.33a 27.05+4.36a
17 7.56£1.92b 10.62+1.08de 4.60+1.17a 22.78+2.48b 24.64+2.31b
18 4.35+1.53fg 10.20+0.62efg 4.17+0.60b 18.72+1.96defg 20.68+1.98efgh
19 3.86+0.87g 10.63+0.87de 3.2940.64fghi 17.91+1.44gh 20.15+0.91ijk

20 5.27+0.98de 12.39+2.54¢ 3.5840.64defg 21.24+2.26¢ 23.45+2.17be

1) (P<0.05), 1) Sum of egg stage, larval stage and pupa stage. Different
letters in the same column mean significant difference at 5% level. The same below.
2.2 (P<0.05)
2.3
100%, 90%,
( 3) 85%, 85%, :
¢ ’ , 3.674d;° ¢ ’
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‘ *(P<0.05) 25%, .o :
¢ ’ , 381d,° ’ 100% 85% 82% 80%( 4) ° ’
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Table 3  Effects of different leek cultivars on the adult longevity and fecundity of Bradysia difformis Frey

Number of Females’ Males’ Average eggs per Number of Females’ Males’ Average eggs per
cultivar longevity (d) longevity (d) female spawning cultivar longevity (d) longevity (d) female spawning
1 2.73+0.46efgh 2.09+0.27b 69.43+12.06de 11 2.80+0.64def 1.60+0.30efgh 61.29+11.39fg
2 3.16+0.40bc 3.18+0.39a 67.39+10.36ef 12 3.14+0.51bc 1.71+0.48def 99.22+11.33a
3 2.44+0.82hij 1.63+0.55¢efg 101.25£10.01a 13 2.92+0.52cde 1.67+0.55defg 83.79+8.02b
4 3.07+0.48bcd 1.71£0.48def 71.00+7.54de 14 2.62+0.36fgh 1.69+0.35def 59.45+8.97¢g
5 2.50+0.94ghi 1.79+0.50cde 60.77+8.79fg 15 3.00+0.47bcde 1.89+0.36bcd 76.22+9.38cd
6 2.04+0.42k 1.80+0.38cde 58.68+8.93¢g 16 2.57+0.45fgh 1.57+0.36efghi 56.58+8.69¢g
7 3.23+0.60b 1.46+0.31ghi 55.5245.51g 17 2.18+0.47jk 1.54+0.33fghi 56.00+12.40g
8 2.44+0.72hij 1.39+0.34hij 73.83+14.37de 18 2.29+0.41ijk 1.64+0.36efg 56.91+£8.27g
9 2.71£0.72efgh 1.36+0.30ij 84.58+8.19b 19 2.75+0.29efg 2.00£0.68bc 94.56+6.68a
10 3.67+0.42a 1.25+0.23j 81.12+10.49bc 20 2.75+0.40efg 1.67+0.32defg 66.94+10.32ef
x4 FRERBMNFERELGFERHZND
Table 4 Effects of different leek cultivars on the survival rate of Bradysia difformis Frey %
Nélfllg\e/;ff Egg Larva Pupa Adult Néllr:llg\e/;ff Egg Larva Pupa Adult
1 97+4.58ab 57+3.21¢g 55+7.64f 55+8.06fg 11 65+3.93f 45+4.561 42+3.07h 42+6.82k
2 95+4.97b 62+6.67f 55+3.24f 50+8.51hi 12 100+5.00a 75+5.98d 67+4.95d 67+7.65d
3 100+7.24a 85+7.22bc 82+5.24b 80+5.12bc 13 100+5.86a 77£3.61d 77+8.75¢ 77£5.64¢
4 95+4.21b 80+5.10cd 7749.34¢ 77+6.14¢ 14 100+4.46a 62+4.07f 60+7.63¢ 60+7.82¢
5 100+6.17a 83+7.86¢ 83+7.42ab 82+9.43b 15 92+5.00bc  65+9.41ef 5748.25ef  57+6.52ef
6 90+2.90c 57+2.84¢g 50+6.78fg 50£6.07hi 16 70+5.11e 40+3.89j 32+4.861 32+4.531
7 85+5.45d 50+3.25h 47+9.46¢g 47+4.82ij 17 62+6.12f 32+2.71k 25+6.06j 25+4.61m
8 90+4.14c 55+4.77¢g 52+45.24f 52+7.23gh 18 87+6.45cd  50+4.32h 45+8.91gh  45+7.17jk
9 90+8.30c 70+8.07¢ 67+5.78d 66+4.65d 19 100+5.74a 87+9.32ab  87+£5.42a 87+8.54a
10 100+4.69a 90+7.86a 85+8.65ab 85+6.85ab 20 87+4.49cd  50+3.13h 47+5.75¢g 47+5.02ij
’ < . 3
. e R T
(P<0.05); ’
(R))  27.49~14.67 ’
() ‘ ‘ ,
> 27.05d ¢ > 1758 d ’
) ) 0.22~0.07 ’
1.25~1.07, ’ ‘ :
>791 2 > ’
> > > > > ) ’ ] . ' ,
> > > ’
> > > >791 '
> > >
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Table 5 Effects of different leek cultivars on the experimental population life parameters of Bradysia difformis Frey
(Ro) (1) (rm) (] O}
Number of cultivar Net reproductive rate Mean generation time (d) Intrinsic rate of increase Finite rate of increase Population doubling time (d)
1 22.56+3.92¢ 20.33+2.58ghij 0.16+0.02¢ 1.1740.03¢ 4.56+0.67
2 15.16+2.33jj 22.13+1.67cde 0.12+0.03g 1.13£0.01g 5.69+0.52¢
3 60.75+6.00a 17.58+1.28k 0.22+0.02a 1.25+0.02a 3.15+0.23;
4 24.85+2.64f 22.05£1.92cdef 0.15+0.01f 1.16+0.01f 4.77+0.42f
5 10.63+1.54k 20.05+1.41ijk 0.11+0.02h 1.11£0.01h 5.92+0.51e
6 14.67+2.23j 21.79+1.45defg 0.12+0.04¢ 1.13£0.01g 5.67+0.46¢
7 16.66+1.651j 24.32+1.88b 0.12+0.02g 1.1240.01g 6.01+0.53¢
8 22.15+4.31¢g 20.80+2.54defgh 0.15+0.02f 1.16+0.02f 4.70+0.65f
9 27.49£2.67¢ 18.80+1.46jk 0.18+0.01d 1.19+0.01d 3.94+0.28ghi
10 48.67+6.29b 20.56+2.45efghi 0.20+0.03b 1.22+0.03b 3.48+0.44ij
11 10.73+1.99k 26.55+2.75a 0.09+0.02i 1.09+0.011 7.84+0.95¢
12 34.73+3.97d 22.32+2.36¢d 0.16+0.02¢ 1.17+0.02¢ 4.37+0.471g
13 27.23+£2.61e 18.97+1.33ijk 0.17+0.01d 1.19+0.02d 3.9940.31gh
14 19.3242.91h 20.45+1.91fghi 0.15+0.02f 1.16+0.02f 4.82+0.55f
15 17.15+2.11i 24.36+1.86b 0.12+0.01g 1.1240.01g 5.97+0.48¢
16 9.90+1.52k 27.05+4.36a 0.09+0.011 1.09+0.02i 8.24+1.39bc
17 5.60+1.241 24.64+2.31b 0.07+0.01j 1.07+0.01j 10.20+1.48a
18 5.69+0.831 20.68+1.98efgh 0.08+0.011 1.09+0.011 8.36+1.09b
19 44.91£3.17¢ 20.15+0.91ijk 0.19+0.00c 1.21£0.01c 3.67+0.17hi
20 11.72+1.81k 23.45+2.17bc 0.11+0.01h 1.11£0.01h 6.67+0.74d
b
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