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Abstract: This research was dedicated to exploring the life tables, biological and partial ecological
life tables, of the economically significant insect pest, Bemisia tabaci, commonly referred to as the
tobacco whitefly. The analysis of the biological life table of tobacco whitefly on eggplant yielded
several key findings, including a net reproductive rate of increase (RO) could multiply 16.4478 times
in each generation, a cohort generation time (TC) of 26.4113 days, a capacity of increase (rc) of
0.0296 and a finite rate of increase (A) of 1.0300 times per day. Additionally, the egg curve analy-
sis revealed that egg-laying commences on the 22" day, peaks on the 24" day after hatching, and
spans a 13 days duration. Upon examination of the partial ecological life table, it was observed that
the lowest mortality (9.49%) occurred in the 1% instar nymph, while the highest mortality (13.84%)
was in the 2" instar nymph, with a subsequent decrease in mortality in the 3 and 4" instar nymphs
leading to the adult stage. The whitefly exhibited a development rate from egg to adult of 56.44%.
Furthermore, the survivorship curve analysis illustrates a Type Il which had a high survival rate in early
stages and low at the end. The results from this experiment could be applied to improve the efficiency
or rearing tobacco whitefly in laboratory setting for fundamental biological studies or future biological

control
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Table 1 Biological life table of the tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating conditions

with an average temperature 28.89+4.16°C and relative humidity 87.00+£17.92%

Developmental Age Number of Number of live Fecundity per female
stage (day) surviving in x female offspring in each age
() (1) (m) (Ilm)
Egg stage 0 1.0000 - -
1 1.0000 - -
2 1.0000 - -
3 1.0000 - -
Nymphal stage
1% Instar 4 0.9411 - -
5 0.8716 - -
6 0.8147 - -
2" Instar 7 0.7665 - -
8 0.7345 - -
9 0.7096 - -
10 0.6964 - -
11 0.6954 - -
3" Instar 12 0.6888 - -
13 0.6843 - -
14 0.6787 - -
15 0.6736 - -
4" Instar 16 0.6736 - -
17 0.6736 - -
18 0.6736 - -
19 0.6736 - -
20 0.6716 - -
21 0.6685 - -
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Table 1 (continued).

Developmental Age Number of Number of live Fecundity per female
stage (day) surviving in x female offspring in each age

(x) () (m) (Im)

Adult stage 22 0.6670 2.2727 1.5159
23 0.6635 2.3478 1.5577
24 0.6584 3.5833 2.3592
25 0.6492 3.0800 1.9997
26 0.6406 2.8846 1.8479
27 0.6178 2.5556 1.5787
28 0.5883 2.4643 1.4498
29 0.5533 2.2759 1.2592
30 0.5056 1.56333 0.7752
31 0.4594 1.7419 0.8002
32 0.4046 1.4063 0.5689
33 0.3416 1.2727 0.4348
34 0.2761 1.0882 0.3005
35 0.2096 0.0000 0.0000
36 0.1538 0.0000 0.0000
37 0.1051 0.0000 0.0000
38 0.0670 0.0000 0.0000
39 0.0391 0.0000 0.0000
40 0.0162 0.0000 0.0000
41 0.0015 0.0000 0.0000
42 0.0010 0.0000 0.0000
43 0.0005 0.0000 0.0000
44 0.0000 0.0000 0.0000

R =21 m =16.4478

Table 2 Biological traits of the tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating conditions with

an average temperature 28.89+4.16°C and relative humidity 87.00£17.92%

Biological attributes Calculated value
The net reproductive rate of increase (RO) 16.4478
The cohort generation time (TC) 26.4113
The capacity of increase (rc) 0.0296

The finite rate of increase (}\) 1.0300
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Figure 1 Egg curve of the tobacco whitefly, Bemisia tabaci, when fed on eggplant, under fluctuating conditions with an

average temperature 28.89+4.16°C and relative humidity 87.00+17.92%
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tabaci

miwmmmu partial ecological life
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(Table 3)

Table 3 Partial ecological life table of the tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating

conditions with an average temperature 28.89+4.16°C and relative humidity 87.00+17.92%

Developmental No. surviving in x

No. dying rate in x

Percent mortality ~ Generation mortality

stage (x) (1)* (d) (100q) (100d /n)

Egg stage 121.20 15.80 13.04 13.04
Nymphal stage

1% Instar 105.40 10.00 9.49 8.25
2" Instar 95.40 13.20 13.84 10.89

3 Instar 82.20 11.20 13.63 9.24

4" Instar 71.00 2.60 3.66 2.15
Adult stage 68.40 - - -

*Average from 5 replications
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Figure 2 Survivorship curve of tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating conditions with

an average temperature 28.89+4.16°C and relative humidity 87.00+17.92%

GE

NANTTANEIANTINTAALLL biological
life table WATAINNTIAULL partial ecological
life table WUdﬁLLN@W%"}J’meU B. tabaci
AN17079A39R LastyiAun I Bl
Uszansldiile deadaelunzidailg waann
nsAnEndanunsaii o aurunnsiE o
Lmeﬁlmqm@Ju Lﬁ'@ﬁﬂﬂﬁumawmmmuqm
Lmeﬁ'mqmzﬂu wazluauIARALIINIIANEN
13 9TARTesuu AT e gyl Tendsinge
LL@:a:ﬁuQmmﬁLL@:mﬁmﬁmmmsﬁLLmﬁmﬁu
desannaaumainwanevedlulelnduuas

10enquludszmalny wazszauguugi alinive
ammsidnasaa lunsimun nnsatsan uas
AINANTBS LT UNA IR T84 1iNe NIy
v
Tayalun1stseyneldlun1ImMAaesAILANLNAY
WRTNENQL

L4 a
LANAITRNDY
AqRiNA 1107 duanine wazAitynn

v o

[IINT B8

q
v
a v

anlauas. 2551, nnsdszgnedayasiiu
N1995U1AINE1209l9AUNAIE T LAR
nsldansiaiinsnsuasijonillunisign
A = dﬁl dl v a o
faluanmiseFouLLLNge. Aol
e .
WATHRNLUNAWNGY, eslud. 150 wri,



Agricultural Science and Management J. 8 (1) : 125-134 (2025)

133

Uslune Uszanna. 2543, UszrnsAans,
mi“mﬁﬂmémﬂizmmmmﬁ BNTUNT
METCRIE A ) NIUNNNUUAS.
424 Wi

Ayat aa3humNGnNa. 2566. meu%'nngqum
inlafa. (szuueaula). unasdeya:
http://www.sotus.co.th/site/wp-content/
uploads/2020/07/HB-Tobacco-Whitefly.
pdf (4 UBINEU 2566).

AR NANTAT. 2563, UsTANTNINTBIAGLHN
Serangium japoicum wazwAuL e
Eretmocerus sp. sl,um'a“mw;mmmuﬁ'
119814 U Bemisia tabaci UNW3N.
N19AN9IRUUATAIULATUITINITINEAT
38(2): 57-67.

AL NANTAT waTyTTe A3, 2560. NATDY
r?Tfafa'@uLme?ﬂ;'mfamquﬁgﬂLﬁﬂu‘ﬂmﬂ
uAuideuesWalnaeeIiAResmsIN1g
AULBIANILEN Serangium sp. WAWINEAT
45(1): 113-120.

afinen uinlsehing. 2553, N19ANEITINEN
LAZARENTAUTRINIUAIIN Orius
maxidentex Ghauri (Hemiptera:
Anthocoridae). AaNgIUNUTINEN
ANARINVIUUNR. NNI1INYIaY
INHATAIART, NPUNNNUIUAT. 86 U,

Bundmil UFA. 2548, WIATNENRLATIZINNG
ANINEN. N1ATTINNINET AMLINEAT
HUNINEINALLNHATANART.
NIIMNNUIUAT. 180 1N,

Aregbesola, O0.Z., J.P. Legg, O.S. Lund,
L. Sigsgaard, M. Sporleder,
P. Carhuapoma and C. Rapisarda.
2020. Life history and temperature-
dependence of cassava-colonising
populations of Bemisia tabaci. Journal
of Pest Science 93: 1225-1241.

Bell, F.C. and M.L. Miller. 2005. Life tables for
the United States social security area
1900-2100. Actuarial Study No. 120
Social Security Administration,
Office of the Chief Actuary, Baltimore
186 p.

Brown, J.K., D.R. Frohlich and R.C. Rosell.
1995. The sweet potato or silverleaf
whiteflies: Biotypes of Bemisia tabaci
or a species complex. Annual
Review of Entomology 40(1): 511-534.

Byrne, D.N., T. S. Bellows Jr. and M. P. Parrella.
1990. Whiteflies in agricultural system.
227-261pp, In: D. Girling (ed.).
Whiteflies: Their Bionomics, Pest
Status, and Management. Intercept,
Andover.

Canarte, E., A. Pallini, M. Venzon, J.C.B. dos
Santos, R.S. da Silva and R.A.
Sarmento. 2022. Bemisia tabaci more
than causing significant losses to
many agricultures, is a disperser of
mite in biofuel crops. Phytoparasitica
50: 63-70.

Caswell, H. 2001. Matrix Population
Models: Construction, Analysis
and Interpretation 2" ed. Sinauer
Associates, Sunderland, MA. 722 p.

Demetrius, L. 1978. Adaptive value, entropy
and survivorship curves. Nature
275(5677): 213-214.

Gonzalez, R.A., G.E. Goldman, E.T. Natwick,
H.R. Rosenberg, J.l. Grieshop, S.R.
Sutter, T. Funakoshi and S.Davila-
Garcia. 1992. Whitefly invasion in
Imperial Valley costs growers, workers
millions in losses. California
Agriculture 46(5): 7-8.



134

INENANFASINHATLAENNIFAANIS 8 (1) : 125-134 (2568)

Guo, J.Y., L. Cong, Z.S. Zhou and F.H. Wan.
2012. Multi-generation life tables
of Bemisia tabaci (Gennadius) biotype
B (Hemiptera: Aleyrodidae) under
high-temperature stress. Environmental
Entomology 41(6): 1672-1679.

Horne, J.S. 2009. Fish and Wildlife Population
Ecology. Department of Fish and
Wildlife Resources, College of Natural
Resources, University of [daho, Moscow,
ID.

Kakde, AM., K.G. Patel and S. Tayade. 2014.
Role of life table in insect pest
management-A review. |IOSR Journal
of Agriculture and Veterinary Science
7(1): 40-43.

Li, Y., G.N. Mbata, S. Punnuri, A.M. Simmons
and D.l. Shapiro-llan. 2021. Bemisia
tabaci on vegetables in the Southern
United States: Incidence, impact, and
management. Insects 12(3): 198, doi:
10.3390 /insects12030198.

Lobin, K.K., V.C. Jaunky and N. Taleb-
Hossenkhan. 2022. A meta-analysis of
climatic conditions and whitefly
Bemisia tabaci population: Implications
for tomato yellow leaf curl disease.
The Journal of Basic and Applied
Zoology 83(1): 57, doi: 10.1186/s41936-
022-00320-8.

Malumphy, C., D. Eyre and H. Anderson. 2017.
Plant pest factsheet: Tobacco, sweet
potato or silver leaf whitefly Bemisia
tabaci. Department for Environment
Food & Rural Affairs, London. 6 p.

Oliveira, M.R.V., T.J. Henneberry and P.
Anderson. 2001. History, current
status, and collaborative research
projects for Bemisia tabaci. Crop
Protection 20(9): 709-723.

Pearl, R., J.R. Miner and S.L. Parker. 1927.
Experimental studies on the duration
of life. XI. density of population and life
duration in Drosophila. The American
Naturalist 61(675): 289-318.

Pedigo, L.P. and M.R. Zeiss. 1996. Analyses in
Insect Ecology and Management.
lowa State University Press, Ames, lowa.
168 p.

Reece, J.B. 2011. Campbell Biology. Pearson
Australia, Frenchs Forest, New South
Wales. 450 p.

Sohani, N. Z., P. Shishehbor and F. Kocheili.
2007. Thermal effect on the biology
and life tables of Bemisia tabaci
Gennadius (Homoptera: Aleyrodidae).
Pakistan Journal of Biological
Sciences 10(22): 4057-4062.

Sripontan, Y., C.I. Chiu, K. Charoensak and
N. Sukthongsa. 2022. Host selection of
the tobacco whitefly Bemisia tabaci
(Hemiptera: Aleyrodidae) among four
pepper cultivars (Capsicum spp.),
Thailand. Khon Kaen Agriculture
Journal 50(3): 899-909.

Yang, T.C. and H. Chi. 2006. Life tables and
development of Bemisia argentifolii
(Homoptera: Aleyrodidae) at different
temperatures. Journal of Economic
Entomology 99(3): 691-698.



