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Evalution on the host plant species and fitness to vegetable leafmin-

er and its harmfulness

ZHANG Hui-Jie',LI Jian-She',ZHANG Li-Ping',Liang Yan-Hua® (1. Cotton Research Institute.
Shanxi Academy of Agricultural Sciences,Yuncheng 044000, Chinas 2. Plant Protection Station of Linfen Prefecture,
Shanxi Province . Linfen 041000 ,China)

Abstract: The host plant species of vegetable leafminer Liriomyza satiae Blanchard in Shanxi Province were
investigated. There were 29 cultivated and 11 wild plant species under 16 families determined as its host
plants and Cucurbitaceae,Solanaceae and Leguminosae were dominant. The goodness of fit of 16 common
host plants to the leafminer were quantitatively tested and the model for estimating their selection intensity
and fitness level was established. According to the fitness indexes,the host plants of L. sativae have been
divided into three categories by the hierachical clustering analysis: the most suitable, suitable and sec-
ondary. Through the determinations of the mine area and pupal weight for L. sativae on host plants.,the
effects of different host plants on the development of L. sativae were preliminarily defined. The results pro-
vided a theoretical basis for the control decision of this leafminer.
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Table 1  The host plant species of L. sativae in Shanxi 1.2r
Province 0.9r
Family name Specific name 0.6
“
- @
Cucurbitaceae 1 “2 +3 4 >0 g 0.3 T
Solanaceae +6 7 > 2
8 .9 .10 11 g0-10
W12 W13 L 14 =
Zo.08)
8
£ =
LLeguminosae 15 19 - 16 17 18 H0.06-
: \ EU 04
Cruciferae 20 .21 \22 Y
=
Chenopodiaceae 23 .24 0.02 L
Labiatae 25 0.005
0025+
Malvaceae 26 W27 28 6.0
Compositae 29 +30 31 0.0000 5345 5 78 610111213141516
32 FEHY Host plants
Euphorbiaceae 33
Umbelliferae 34 1
Fig. 1 The hierachical clustering pattern of the fit-
Convolvulaceae 35
ness of hosts plants to L. sativae
Ranunculaceae 36 L 0. .3, " 5. .6
Violaceae 37 , 7. ,8. , 9. , 10. ,11.
Asclepiadaceae 38 s 12. ,13. 14, . 15. , 16.
Amaranthaceae 39
Moraceae 40
— ( .
1. Cucurbita moschata 2. Cucumis sativus 3. Luffa cylin- )
drica 4. Benincasa hispida 5. Trichosanthes kirilowii ( 4, 5),
6. Citrullus  lanatus 7. Lagenaria  siceraria (7 8
8. Lycopersicum  esculentum 9. Solanum melogena N N
10. Capsicum  frutescens 11. Solanum  tuberosum ¥ s
12. Solanum  nigrum 13. Datura  stramonium
14. Solanum  septemlobum 15. Vigna sesquipedalis ’ ’
16. Glycine max  17. Phaseolus radiatum  18. Phaseolus S s .
vulgaris  19. Cassia occidentalis  20. Brassica pekinensis
21. Brassica chinensis — 22. Raphanus sativus — 23. Kochia 2.4
scoparia  24. Chenopodium album  25. Sesamum indicum
26. Gossypium  hirsutum 27. Malva rotundifolia
28. Althaea rosea 29. Helianthus annuus 30. Tagetes ’
erecta 31. Xanthium sibiricum 32. Zinnia elegans C 6,
33. Ricinus communis  34. Apium graveolens 35. Pharbitis
nil 36. Paeonia lactiflora 37.Viola tricolor . .
38. Cynanchum chinense 39. Amaranthus retrofexus 7.1
40. Humulus scandens ’ °
( 7, ’ 0. 54mg ’
s 0.3mg, s s s 0
b 9 ’ o ’
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Table 2 The fitness of host plants to L. sativae

)
< . r)
Host name M N M SCIC?t_IVC Fitness index Host fitness
coefficient

Lycopersicun esculentum 10 10 1.579 1.0 1.5790 +++
Ricinus communis 10 10 1.071 1.0 1. 0710 ++
Vigna sesquipedalis 10 10 1. 003 1.0 1. 0030 +4
Gossypium hirsutum 10 10 0.975 1.0 0. 9750 ++
Phaseolus vulgaris 10 10 0.433 1.0 0.4330 +
Luffa cylindrica 10 10 0.333 1.0 0. 3330 +
Glycine max 10 5 0. 330 0.5 0.1650 +
Cucurbita moschata 10 7 0.117 0.7 0. 0819 +
Paeonia lactiflora 10 4 0.203 0.4 0.0812 +
Cucumis sativus 10 7 0.111 0.7 0.0777 +
Trichosanthes kirilowii 10 4 0.159 0.4 0. 0636 +
Sesamum indicum 10 3 0. 097 0.3 0.0291 +
Humulus scandens 10 2 0. 091 0.2 0.0182 +

Datura stramonium 10 6 0.022 0.6 0.0132 +
Solanum melongena 10 2 0. 007 0.2 0.0014 +

Helianthus annuus 10 1 0.003 0.1 0.0003 +

x M= sN= s M = I
-+ + s+ s+ .M=Total times observed on some plant; N=1ILarva emerging times ob-

served on some plant; M’ =The highest mine numbers per unit leaf area; 4+ + = The most suitable host; + 4 = Suitable

host

; + =Secondary host.
3

(1997-08-05)

Table 3 The damage of L. sativae to the host plants

Host

Moderately occured

area of L. sativae

plant

Severely occured

area of L. sativae

©

30. 00 13.3 40. 70 18.2
66. 00 26. 4 90. 70 41.2
43.33 19. 2 40. 00 17.8
22.00 8.4 20.70 7.9
4. 67 0.3 2. 00 0.1
2. 00 0.1 14. 00 1.4
0. 00 0.0 5. 30 0.3

(DDamage index,@Number of larva per plant

b o
3.2
b o b
[5]
) BC 4,

5,

4
Table 4

cotton and the damage of L. savtivae

(1997

The relationship between the sowing times of

Survey time  S.t. G. p. D.i NLPP
08-05 04-10 9.3 0.9
05-16 2147 3.4
06-27 23.3 9.1
08-19 04-10 \‘5 11.3 0.0
05-16 © 26.0 0.1
06-27 52.0 0.8

(DBoll opening, @Full fruit setting stage, @) Full square

stage , ) Later stage of boll opening,®Initial stage of boll

opening , @ Bloom and fruit setting

S. t. =Sowing time;G. p. =Growing period;D. i. =Dam-

age index; NLPP=Number of Larva Per Plant

5

(1997

Table 5 The relationship between the sowing times of cu-

cumber and the damage of L. sativae

NLPP

Survey time S.t G.P D.i.
08-05 04-05 @ 28.7 14.0
05-15 2 68.7 25.3

(DLater stage of growth,@Full fruit bearing stage
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Levin,MacArthur(1969) Via(1986)
s [10]
3.3 ,
o r
s a»
«C 6,
6

Table 6 The mine area of L. sativae on the host plants

*

Host plant $mg2) SE

Mine area n

1.41a +0.067 5

1. 04b +0.115 5

0. 76bc —+0.230 5

0. 71bc +0.174 5

0. 67cd +0.971 5

0. 63cd +0.139 5

0. 63cd +0. 067 5

0. 54cde -+0.039 5

0. 50cde +0. 081 5

0. 45cde +0.033 5

0. 29de -+0.033 5

0. 20e +0.011 5

* . )

(P=0.05). Menans in the same column
followed by a common letter do not differ significantly (P

=0. 05)according to Duncan's test

3.4 6 7 ,

[1] , , ,

[2] ,

[3] . .
[4] . —

M/ .

7
Table 7 The weight of L.sativae pupa from the host
plants
*(ecm?)
Source of pupa  Pupal weight SE n
0. 54a +0.033 8
0. 50ab +0.033 8
0. 49abc +0.027 8
0. 44bcd +0.027 8
0. 43bcd +0.030 8
0. 42bcd +0. 048 8
0. 42bed —+0. 048 8
0. 41bed +0. 048 8
0. 40de +0.023 8
0. 37def +0.030 8
0. 32ef +0.019 8
0. 30f +0.019 8
* . .

(P=0.05). Menans in the same column
followed by a common letter do not differ significantly (P
=0. 05)according to Duncan's test
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