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Population density of Bemisia tabaci ( Gennadius) ( Hemiptera: Aleyrodidae) on

different plants in the field
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100193, China
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Abstract: The whitefly, Bemisia tabaci ( Gennadius) is a key agricultural pest in many regions of the world, and has been
a destructive pest in China during the past two decades. B. tabaci is extremely polyphagous, feeding on hundreds of host
plants, causing direct and indirect damage. Direct feeding by adults and nymphs induces physiological disorders in host
plants, resulting in smaller production, shedding of leaves, and death in immature plants. The honeydew produced by the
nymphs often causes stunting by promoting the growth of black sooty mold on leaves and reducing photosynthesis. However,
the main damage is indirect; B. tabaci can transmit more than 100 plant viruses that damage many commercial plants.
B.tabact has distinct host plant preferences, and knowing these can serve as a basis for integrated pest management
programs, especially because resistance to insecticides by B. tabact is on the increase. Here we present the results of an
exhaustive survey of host plants in Northern China. A systematic field survey was conducted on 81 plant species to
investigate their suitability as host plants for B. tabaci at Langfang, Hebei Province. There were three plots for each plant,
with a size of 16 m*(4 mx4 m) for each plot, 243 plots were randomly arranged in total. Infection rate was characterised by
the number of individuals per 100 ¢cm® leaf and number of individuals per whole leaves. A total of 37 species of the surveyed
plants, including Zea mays L., Sorghum bicolor (1.) Moench and Setaria italica (1.) Beauv. were not damaged by

B.tabaci. Plant species belonging to the families Rosaceae, Nyctaginaceae, Caryophyllaceae, Linaceae, Cleomaceae,
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Euphorbiaceae, Rutaceae, Asclepiadaceae ( surveyed one species in these families ), Polygonaceae ( surveyed two
species) , Cruciferae (surveyed four species) , Poaceae (surveyed five species) were not damaged by B. tabaci. Forty-four
of the investigated plant species were suitable hosts for B. tabaci. The plants from Lamiaceae, Leguminosae, Asteraceae,
Convolvulaceae and Malvaceae supported the higher whitefly densities than the other plant families in our survey results.
Most of the surveyed species in the Lamiaceae family were damaged, and on more than 60% of these plants, the infection
rate reached grade 4 (>50 individuals per 100 ¢cm” leaf) . Whitefly densities on these host plants varied widely. The whitefly
occurred mostly on Mentha arvensis L., Schizonepeta tenuifolia Briq, Glycyrrhiza uralensis Fisch, Mentha canadensis L.,
Leonurus japonicus Houtt, Crotalaria pallida Ait., Chrysanthemum paludosum Poir, Achyranthes bidentata Blume,
Oenothera erythrosepala Borb. , Echium vulgare L., Medicago sativa L. and Ocimum basilicum L.. The infection rate on these
plants was grade 4 ( >50 individuals per 100 ¢cm’ leaf). Althaea rosea (1.) Cavan, Helianthus annuus 1. and Nicotiana
tabacum L. had somewhat lower densities per 100 cm’ leaf, but themselves being much larger than the former host plant
species, whole plants supported large whitefly populations. H. annuus, Z. may and S. bicolor are widely planted in cotton
production areas in northern China, and the economic losses caused by whitefly infection on these plants was relatively low.
H. annuus can potentially be used as a trap crop, while Z. may and S. bicolor can be used as barrier crops to manage

whiteflies in cotton fields.
Key Words: Bemisia tabaci; host plants; population density; barrier; trap
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Table 1 The tested plants and the grade of infection rates of Bemisia tabaci

N EGR
H - e - Grade of infection rates
Order Family No. Species %iff ) iﬁ(f:
100 em®>  FIF 100 ¢m? Bt
F H Rosales TRl Leguminosae 1 H# Glycyrrhiza uralensis Fisch 4 1 4 1
2 ¥ & Crotalaria pallida var. obovata ( G. 4 | 4 |
Don) Polhill

3 LEATETE Medicago sativa L. 4 1 2 1

4 ZIE3K 5. Phaseolus coccineus L. 2 1 1 1

5 PUZET Phaseolus vulgaris 1. 2 2 1 1

6 £} 75. Vigna radiata( L.) Wilczek 1 1 1 1

7 I Vigna angularis( Willd. ) Ohwi et Ohashi 1 1 1 1

8 K Glycine max L. 1 1 1 1

9 J& &2 Dolichos lablab 1. 1 1 1 1

10 VPBETE I Astragalus complanatus Bunge 0 0 0 0

11 T € Astragalus membranaceus ( Fisch.) Bunge. 0 0 0 0

12 £ E. % Onobrychis viciaefolia Scop 0 0 0 0

13 HKJR Melilotus officinalis( L.) Pall. 0 0 0 0

14 # . Vicia faba L. 0 0 0 0

15 YPHTHE Astragalus adsurgens Pall. 0 0 0 0

74} Rosaceae 16 ¥i%f Fragaria ananassa Duchesne 0 0 0 0

%5 H Asterales 4R} Asteraceae 17 M4 Chrysanthemum paludosum Poir 4 1 3 1
18 T3 Achillea millefolium 1. 3 1 2 1

19 TAE44 Cosmos sulphureus Cav. 2 1 1 1

23 Crossostephium chinense(L.)
Mak.ex Cham. et Schltr.
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—_
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HEG
Grade of infection rates
H # A= il S
Order Family No. Species B
100 cm? A 100 em? gt

21 T Chrysanthemum coronarium L. 2 1 2 1
22 FEFEW] Ageratum conyzoides L. 2 1 2 1
23 % 24§ Pyrethrum cinerariifolium Trev. 2 1 2 1
24 i) H % Helianthus annuus L. 1 4 1 3
25 LA Tagetes patula 1. 1 1 1 1
26 SL# Artemisia argyi Lévl. et Van. 0 0 0 0
27 W38 Artemisia lancea Van. 0 0 0 0
28 ¥ Artemisia scoparia Waldst. et Kit. 0 0 0 0
29 B Lactuca sativa L. 0 0 0 0
30 R Chamaemelum nobile(L.) All 0 0 0 0
FaEUNE| Pigs 31 4 Achyranthes bidentata Blume 4 2 4 1
Caryophyllales Amaranthaceae 32 X5 5EAE Celosia cristata L. 2 2 2 1
33 RIS Amaranthus caudatus L. 1 1 1 1
34 KT Amaranthus tricolor L. 0 0 0 0
i nﬁﬁﬁm 35 A4} Portulaca grandiflora Hook 3 1 2 1
fyfi?fieae 36 LIEH] Mirabilis jalapa 1. 0 0 0 0
ggﬁlyumm 37 BF Dianthus superbus 1. 0 0 0 0
;%:Zfiona(:eae 38 F£k Fagopyrum esculentum Moench. 0 0 0 0
39 £13 Polygonum orientale L. 0 0 0 0
iﬁopu diaceac 40 LIHAEHSE Beta vulgaris Dracaenifolia’ 0 0 0 0
41 Huftk Kochia scoparia(L.) Schrad 1 1 1 1
JBIH Lamiales JEEFF Lamiaceae 42 REFEP ) Ocimum basilicum L. 4 1 3 1
43 15 BEE Leonurus japonicus Houtt 4 1 4 1
44 7ER Agastache rugosa( Fisch.et Mey.) 0. Kize 4 2 4 1
45 Hifsf Mentha canadensis L. 4 2 4 1
46 HIIF Nepeta tenuifolia Benth. 4 1 4 1
47 T KT Mentha arvensis L. 4 2 4 1
48 WAL Salvia farinacea Benth 2 1 1 1
49 #% Scutellaria baicalensis Georgi 2 1 1 1
50 PIEF B Hyssopus officinalis L. 0 0 0 0
SR 51 W] Echium vulgare L. 4 1 3 1
Boraginaceae 52 BRI E Borago officinalis L. 2 1 2 1
53 I Symphytum officinale L. 1 1 1 1
BABRE} Pedaliaceae 54 Bk Sesamum indicum L. 1 1 1 1
T H TR 55 % 4T Brassica juncea(L.) Czern 0 0 0 0

Brassicales rucifer: ZH 2 Ory T L L.
assicale: Cruciferae 56 O.E)?J.SChi)lzychoph agmus violaceus(L.) 0 0 0 0
57 [t Sinapis alba L. 0 0 0 0
58 WeZE AL Iberis amara L. 0 0 0 0
?fﬁjie 59 UL Cleome spinosa L. 0 0 0 0
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HER
H B s - Grade of infection rates
: T
1 e b (i #
Order Family No. Species fie e Yt
Peak Mean
100 cm® i 100 cm? =10
KA H Poales KAP} Poaceae 60 B3 Sorghum bicolor( 1..) Moench 0 0 0 0
61 KR T B Anthoxanthum odoratum 1. 0 0 0 0
62 EK Zea mays L. 0 0 0 0
63 piSas Sorghumsudanense ( Piper) Stapf. 0 0 0 0
64 ]\7K Setaria italica ( L.) Beauv. ( Panicum 0 0 0 0
italicum L.)
¥l R} 65 %)% Althaea rosea(L.) Cavan 3 4 2 3
Malvales Malvaceae 66 T3 Bk Abutilon theophrasti Medic 2 2 1 1
67 HiAE Gossypium spp 1 2 1 1
68 L8 FE Malope trifida 1. 0 0 0 0
BIEH Apiales  IEEL Umbellales 69 F3F Apium graveolens L. 2 1 2 1
70 W% N Daucus carota L. 0 0 0 0
71 WK F Cnidium monnieri( L.) Cuss. 0 0 0 0
ZFRH Urticales  KJFERF 72 FEXL Humulus scandens(Lour.) Merr. 1 2 1 1
Cannabaceae 73 FEJR Cannabis Sativa L. 0 0 0 0
A 2t )
A H BEFERt 74 212 Ipomoea batatas L. 1 1 1 1
Solanales Convolvulaceae
e
731‘1*4’ 75 ML Nicotiana tabacum 1. 1 4 1 1
Solanaceae
%ﬁ%ﬁ ﬂkfﬁiﬂ- 76 SERR Linum usitatissimum L. 0 0 0 0
Malpighiales Linaceae
SRR . 77 BEFR Ricinus communis L. 0 0 0 0
Euphorbiaceae
2R P
Bt H Bt SR 78 FF B Oenothera erythrosepala Borbas 4 1 3 1
Myrtales Onagraceae
ANELYIZ KA AEF]
t ‘ﬁ%/ﬁg H nm“kﬂ' 79 RUIAE Impatiens balsamina L. 1 1 1 1
Ericales Balsaminaceae
8 EHA
x N TH =R 80 +tHE Murraya paniculata(L.) Jack. 0 0 0 0
Sapindales Rutaceae
] i e
iEJL.H %@?ﬂ 81 TR FE Telosma cordata( Burm. F.) Merr. 0 0 0 0
Gentianales Asclepiadaceae
* FRANTE 4 YR P 0RRY ORI A3 7 S o W 0T RO 0T 5 ¢ B AR BUZE 4 YRAAE P40 1Y T 21
F2 AEASEFRNEBBRAERIE 4 RHEYSHER
Table 2 Distribution of Bemisia tabaci in the grade 4 plants use different defined methods
53 (R TR 4 YAEY R ' 4 A HLAR)/
JJ)'*/TF( A EHCE ) TPy A/ T B i fﬁ’f% .fﬁJ b R L %
Defined methods No. of grade 4 Famil Proportion of the P i  this famil
(No. of whitefly) plants (species) amy grade 4 plants roportion of Hus famty
4 100em? feig i 13 JRIERE(6 F) 46.2 66.7
Per 100cm?Peak SRH(3 R 23.0 20.0
BHRH(1 R 7.7 6.7
TRH(1 A 7.7 20.0
SHERH(1 A 7.7 333
WESERE (1 ) 7.7 100.0
914 Mean 8 JEIERE(S Fi) 62.5 62.5
TRR(2 Al 25.0 13.3
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Defined methods No. of grade 4 Famil Proportion of the P tion of this famil
(No. of whitefly) plants ('species) amy grade 4 plants roportion of TS famuy
TR A 12.5 20.0
e ey W 3 (1) 33.3 7.1
Per leaf peak f%%ﬂ‘( 1 F) 33.3 25.0
R Al 33.3 100.0
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Fig.1 Population dynamics of Bemisia tabaci on Althaea rosea, Helianthus annuus,and Nicotiana tabacum ( population densityies per leaf,

mean=S.E.)
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Fig.2 Population dynamics of Bemisia tabaci adult and high-instar nymphs on grade 4 plants ( population density per 100 ¢cm?, mean=S.E.)
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By EURCE  F R 22 5 IR, TRl o R 4
FIREAE _EaT U BB AR RS 2 S A 4 0 X g
PEZE S R AR sl aGRE Y J7 1 | LIS MR EUx H
Brdy ERRE o A SO A DL B R T AR i
L Ry SRR I I R A v (SR A i e TR
(), FE By VAT 3k 941 /it LR 1) H 25 A1 5
25 DA T B PPA B AK L EA mUR
R R, TE R i I I 298.3 /100 em?, H
U WA IR 7 L H R AR A A A 2 TR A TR
(Menthyl acetate) , VM I IF BORRME B0 J2: a- A A7
J#i (a-Caryophyllene ) , #7155 JiHi ( Limonene ) ; J& JE #}
L) A 7K ARy AT R ST X 3 R AR 5 A ik
i i ( Menthone ) ' 35 FLTT 41 38 1 £k A 0 8 2ok
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27 BT B LA S i 3X JLFPAE P 4R S B 2 1 vh 24
AR RS A TR R AS B 9 22 BF AN (E AT AR =1, A
WANIE A BRI T4 H A AR DA A ; SR T ]
LA 326 T H1 HBCHES 3ok SEAE ) v o M A U 5 SR T Y
B, Wit T 175 S AR A 1 4 T DA B SR g SR AICR, | 51
FAER 5 H s AR AR AR T BB al i Az Ak &
ARGy IXAERE DT (EPRBE R W TR, [0 H 28
K R N RTE Y EAR AR XTIz AR i
]I A, KA BULP AN 3 ) H 25028 488 43, X))
H 28 B2 /0N, DR ) H 28 0T DLV —Flifs 4R
A FH T R A L 45, KR EUAE H (A) A AiE
FEK FR PNKERARBAEY), H KA =R
AR 1 K, R AL A AEAFLAAR 1) v B, DR Ik R o A 9 T
VAVE Ry Bt e VE i T 74 B ELR VA B R G
ML B YL R Z R LA Py S R)E A 3 B b
AU 7F A e 1 25 5, LA B iz R — Al 5 =X
5 TR A U T S — 2D AT

Bift . P BT K% Gabor L. Lovei #4521 (6,9 5C
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