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Adaptability of Trialeurodes vaporariorum to three important host plants

based on the age-stage two-sex life table

ZHU Lin' CHEN Yong-Ming'?> ZANG Lian-Sheng'>* (1. Institute of Biological Control Jilin
Agricultural University ~Changchun 130118  China; 2. Key Laboratory of Green Pesticide and
Agricultural Bioengineering of Ministry of Education Guizhou University Guiyang 550025 China)
Abstract: Greenhouse whitefly Trialeurodes vaporariorum ( Westwood) is a worldwide pest of agricultural
production that can cause damage to open and protected field crop. Tomato tobacco and yacon are
important host plants of T. waporariorum. Both tobacco and yacon were the dominant intermediate host
plants for rearing whitefly parasitoids such as Encarsia formosa. Based on the age-stage two—sex life table
we studied the adaptability of T. waporariorum to three host plants. The results showed that the second—
instar nymphs third-instar nymphs and pre-adult of males on yacon had the shortest development duration
the highest fecundity ( 169. 50 eggs/female) and the highest net reproduction rate ( R, = 80.71 eggs/
individual) . While the second-instar nymphs third-instar nymphs and pre-adult of males on tobacco had

the longest development duration fecundity ( 126. 68 eggs/female) and net reproduction rate ( R, =
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57. 31 eggs/individual) were lowest. There was no significant difference in intrinsic rate of increase and

finite rate of increase between yacon (r =0.1434 d™' A =1.1301 d™') and tomato (7 =0. 1452 d "'

A=1.1562d7")

The results showed that T. waporariorum had good adaptability on three host plants

but significantly higher than those on tobacco (r =0.1226 d '

A =1.1301 d7").
and exhibited best

biological characteristic parameters on yacon followed by on tomato and tobacco.

Key words: Trialeurodes vaporariorum; tomato; yacon; tobacco; age-stage two-sex life table

Trialeurodes  vaporariorum

( Westwood ) Hemiptera
Aleyrodidae

N 112
600 ( Jones 2003) . 20 70

20% ~ 30%
50% (
2007) - 3
( Perring et al. 1993) .

( Gorman et al.

2002; Guedes et al. 2016; Mohammed et al.
2018) .
( Nauen et al.
2008; Longhurst et al. 2013; 2021) o
( 2019; 2021) .
( 2014,
2020)
Nicotiana tabacum L. < Lycopersicon

esculentum ( Miller) .

( Poeppig & Endlicher)

Smallanthus sonchifolius

o o

50% (

2016) .
(2021)

84% o

( Ojansivu et al.

2011) .

( 2007;
2021)

(2018: 2021)

( Huang et al.
2018) »
( Female age-specific life table)

( Huang and Chi 2012) .
- ( age-stage

table) .

two-sex life

° —

( Stage differentiation) .
( Total pre-oviposition period

TPOP) ( Adult pre-oviposition



444 Journal of Environmental Entomology 45

period APOP) (
2019) .
( Chi et al. 2019) .

N 3 -
3
3
1
1.1
3 o
1
4 1.5 L
( 16.0 cm x 15.0 c¢m ) 7~8
9 4
1.5 L 6
200 cm’ .
o 1.5 L 6
4 200 cm’.
1.2
1.2.1 N
10 (
3 )
12 h
( LEICA M165C)
1
( 2005;
2010) 100 24 h

24 h

(1993) ,

1.2.2 N
1.2.1 (24 h )
N 15
o 24 h
o 26 +1°C RH
65% +5% 14 L:10D
1.3
TWOSEX-MSChart
( Chi 2015)
3
Bootstrap Bootstrap
100 000 ( Efron and Tibshirani

1993; Chi et al. 2019) .
Sigmaplot 12. 5 o

x J
_ S,
_
5, =2 (1)
(1) oy
( 100) n, x J
0 L,
B
l, = 2{8” (2)
is
(2) B (
4 6
) m,
X .
B
S5,
m, =2 (3)
$s,
j=1
(3) P X J
o R,



445

R, = l.om,
x=0
r~ A T:
Ze_'(m)l m. =1
x=0
A=¢
InR
T =—2"
’
e, x J
© B
€y = z Z_S iy
i=x y=j
(8) Sy x J
i ¥ o
v, x J
er(x+1) e (i1) B
=-r(t+ ’
v, = S e Z'S S

Table 1 Developmental periods longevities oviposition days in Trialeurodes vaporariorum feeding on different host plants

26 +1°C RH 65% 5%

(4) 2
2.1 .
(5)
(6) 141L:10 D
(7)
1 4 .
(8)

3.02, 7.26. 23.05. 23.05 d)
Al 3

2

3.33. 22.15 d)
(9) 2,50, 18.60d) (1),

~

TPOP

( 5.73.

( 3.19,
( 2.70.

Parameters n Tomato n Yacon n Tobacco

Pre-adult survival rate 100 0.83+0.04a 100 0.84+0.04a 100 0.81+0.04 a

Proportion of female to male 100 1.51+0.37a 100 1.62+0.39a 100 1.31+0.31 a

Egg duration 42 5.14+0.05 b 42 5.21+0.06 b 42 5.73£0.10 a

1 1* duration 41 2.46 £0.08 b 42 2.64+0.07 b 42 3.02+£0.05 a
2 2" duration 41 3.00+0.00 b 41 2.70 £0.07 ¢ 41 3.19+£0.06 a
3 3"duration 40 2.82+0.07 b 40 2.50+0.08 ¢ 39 3.33+0.09 a
4 4™duration 40 6.00 +0.08 b 40 6.20+0.10 b 38 7.26+0.14 a
(d) Female pre-adult 20 19.75+0.12b 20 19.95+0.15b 19 23.05+0.09 a

(d) Female adult 20 28.80+0.37b 20 31.40x0.77a 19 28.26 +0.43 b

(d) Female total longevity 20 48.55+0.38b 20 51.35+0.80a 19 51.31+0.44 a

(d) Male pre-adult 20 19.05+0.05b 20 18.60+0.11¢ 19 22.15+0.11 a

(d) Male adult 20 21.00+0.41b 20 23.95+0.36a 19 21.73+0.31 b

(d) Male total longevity 20  40.05+0.42¢ 20 42.55+0.35b 19 43.89 +0.31 a

(d) TPOP 200 19.75+0.12b 20 19.95+0.15b 19 23.05+0.09 a

(d) Oviposition days ( 0,) 20 27.20+0.49b 20 29.55+0.74a 19 24.63 £0.45 ¢
( Eggs/female) Fecundity 20 150.15+4.11b 20 169.50+2.92a 19 126.68 +1.83 ¢

+

0.05) .

paired bootstrap test

(P <0.05) . Note: Data in the

table were mean + SE. Means in the same row followed by different letters were significantly different by paired bootstrap test ( P <
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Fig. 1 Age-stage survival rate (s;) of Trialeurodes vaporariorum reared on different host plants
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of Trialeurodes vaporariorum reared on different host plants
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(42.67 d) . ( 3).

3 N N

Fig. 3  Life expectancy of each insect stage of Trialeurodes vaporariorum reared on different host plants
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Fig. 4 Reproductive values of each insect stage of Trialeurodes vaporariorum reared on different host plants

2
Table 2 Population parameters of Trialeurodes vaporariorum feeding on different host plants
Parameter Tomato Yacon Tobacco
(R,) Net reproduction rate 71.50 £11.72 b 80.71 £13. 14 a 57.31+£9.74 ¢
() Intrinsic rate of increase 0. 1452 +0. 0064 a 0. 1434 +0. 0061 a 0. 1226 £0. 0056 b
() Finite rate of increase 1. 1562 £0. 0073 a 1. 1542 £0. 0070 a 1. 1301 £0. 0063 b
(7) Mean generation time 29.32+£0.27 ¢ 30.61 £0.29 b 33.03+0.21 a
+ paired bootstrap test (P <0.05) . Note: Data in the table were

mean + SE. Means in the same row followed by different letters were significantly different by paired bootstrap test ( P <0.05) .
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