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Table 1.Taylor’s regression parameters for population of eggs (E), 1-4 instar nymphs (N), Exuviae (Ex),

sum of alive stages (E+N) and total population (E+N+Ex) of Jasmine whitefly, Aleuroclava jasmini in
citrus orchards of Khuzestan Province

Stages F CV R’ SE+a' SE+b’ t

Egg 718.037  28.34 0.94  0.62+0.05 1.82+0.05" 11.717
Nymph 1138.88""  22.74 096  0.81+0.04"" 1.67+0.04"" 1347
Exuviae 883.42""  18.52 0.96  0.67+0.04"" 1.79+0.06 ™" 13.17°
Alive stages 106827 18.18 0.96  0.64+0.05°" 1.78+0.05°" 156
Total 91532 13.35 0.95  0.61+0.06 " 1.78+0.05 156

'Table entries are significant at level of P <0.0001 (***)
“Table entries are significant at level of P<0.0001 (***)

a.»\.r)k_;'l.“ﬁ) %f}}&w‘(EX) ;ﬁa& dum)ﬂ‘<N)°J}l‘<E)VPJW&|j}5‘}iTJJ-‘O}:“’J?)J"&L“J:")\i_* J}-\>
Ol 5 LS e slag b, Aleuroclava jasmini b eSbsin (E+NAEX) Conar 575 (E+N)
Table 2. Iwao’s regression parameters for population of egg (E), 1-4 instars nymph (N), Exuviae (Ex),

sum of alive stages (E+N) and total population (E+N-+Ex) of Jasmine whitefly Aleuroclava jasmini in
citrus orchards of Khuzestan Province

Stages F CV R’ SE+'a SE+B t

Egg 100.35°  107.4 0.7  027+4.4™ 489+0.49 " 7.947
Nymph 96.46"" 8879  0.68 8.33+4.25™ 3.67+0.317 6.617
Exuviae 213.24™ 5693  0.84 2.19+1.85™ 3.63+0.25"" 10.52""
Alive stages 161.53"  65.86  0.76  8.56+4.26  2.88+0.23 " 8.17
Total 170.03™" 5594  0.78 12.46+4.63 " 2.49+0.19"" 7.84""

'Table entries are significant at level of P <0.05 (*) or non significant (n.s.)
*Table entries are significant at level of P<0.0001 (***)
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Table 3. F ,R*,a and R values of regression between calculated parameters X, and Y, for egg (E), 1-4

instars nymphs (N), Exuviae (Ex), sum of alive stages (E+N) and total population (E+N+Ex) of Jasmine
whitefly, Aleuroclava jasmini ,and estimated Kc in citrus orchards of Khuzestan Province

Stages F R’ SE+'a SE+B Kc
Egg 188.92™"  0.81  31.17+53.77™ 3.5£0.26 0.29
Nymph 119.94™ 0.75  142.12+94.91™ 1.74£0.16"  0.57
Exuviae 22377 0.84 9.05£27.2™  2.77+0.18"  0.36
Alive stages 159.53 " 0.77  261.87£110.36" 1.43£0.11"" 0.70
Total 269.66 " 0.86  320.03£121.81° 1.26£0.07"  0.79

'Table entries are significant at level of P <0.05 (*) or non significant (n.s.)
*Table entries are significant at level of P<0.0001 (***)

C,rao:g-Jf‘y(E‘i‘N)e.Ujk;’mij Abfjat}wa(EX);ﬁéhwﬁ_ L(N)a)_y__ L(E)Védé(ﬂaﬁb))Tﬂd)»J sl -F J g
Ol 5 bl LS e slagL s Aleuroclava jasmini b eSObain (E+N+EX)

Table 4. The estimated sample size for egg (E), 1-4 nymphal instars (N), Exuviae (Ex), sum of alive
stages (E+N) and total population (E+N+Ex) of Jasmine whitefly Aleuroclava jasmini in citrus orchards
of Khuzestan Province

Stages i (fem® K. Precision levels(D)

leaf) 12.5 15 20 25
Egg 3.06 0.29 242 168 94 55
Nymph 9.28 0.57 119 83 47 28
Exuviae 4.33 0.36 193 134 75 45
Alive stages 12.34 0.70 97 67 38 23

Total 16.67 0.79 84 58 33 20
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Figure 1. Number of required samples per citrus orchard for sampling of Jasmine whitefly, Aleuroclava
jasmini as function of precision level. (A) sampling of egg population, (B) sampling of 1-4 instars

nymphs , (C) sampling of Exuviae. o =Average+standard error. * = In each graph, means with asterisk
do not differ from means with precision level of 25%



s WA Jlo oF o lad o Al aLE BT Slidss

References

Afshari, A. Soleymannejadian, E. and Shishehbor, P. 2008. Spatial distribution of the natural
enemies of cotton aphid, and comparison of its estimating procedures in cotton fields of Gorgan,
Iran. Journal of Entomological Society of Iran 27(2): 61-78. [In Farsi].

Amin, A. H., Emam A.K. and Helmi, A. 1997. A new record on a whitefly species of the genus
Aleurotuberculatus (Homoptera: Aleyrodidae) on citrus trees in Egypt. Mededelingen Faculteit
Landbouwkundige en Toegepaste Biologische Wetenschappen, Universiteit Gent 62 (2a):
349-354.

Argov, Y., Rossler, Y. Voet, H. and Rosen. D. 1999. Spatial dispersion and sampling of citrus
whitefly, Dialeurodes citri, for control decisions in a citrus orchard. Agricultural and Forest
Entomology 1: 305-318.

Bacci. L., Picango, M. C., Moura, M. F., Semeéo, A. A., Fernandes, F. L. and Morais, E. G. F.
2008. Sampling plan for thrips (Thysanoptera: Thripidae) on cucumber. Neotropical
Entomology. 37(5). Retrieved October 11, 2010. From http://dx.doi. org /10.1590/S1519-
566X2008000500014.

Bagheri, S. 2010. Study of population dynamism of onion thrips (Thrips tabaci Lind.) On watermelon
in Khuzestan province, Final report of research project, Plant Protection Research Institute,
61pp.[In Farsi].

Bliss, C. L. and Owens, A. R. G. 1958. Negative binomial distributions with a common k.
Biometrika, 45:37-58.

Dowell, R. V, Cherry, and R. H. 1986. Detection of, and sampling procedures for , the citrus blackfly
in urban southern Florida. Researches on population Ecology 23: 19-26.

Elliot, J. M. 1979. Some methods for the statistical analysis of samples of benthic invertebrates.
Freshwater biological association. Scientific publication 25:157.

Elliot, J. M. and Kieckhefer, R.W. 1987. Spatial distribution of cereal aphids (Homo: Aphididae) in
winter wheat and spring oats in South Dakota. Environmental Entomology 16: 896-901.

Evans, G. A. 2008. The whiteflies (Hemiptera: Aleyrodidae) of the world and their host plants and
natural enemies. USDA/Animal Plant Health Inspection Service (APHIS), Retrieved september 9,
2008. from http://www.sel.barc.usda.gov:8080/1 WF/world-whitefly-catalog.pdf.

Gerling, D. 2003. Whiteflies: their bionomics, pest status and management. 1%ed.625pp.Shahid
Chamran University Press.Ahvaz, Iran. [Translated into Persian by P. Shishehbor].

Gerling, D. and Argov, Y. 2008. Citrus whiteflies in Israel. IOBC/wprs Bulletin 38: 210-213.
Working Group Integrated Control in Citrus Fruit Crops®, Proceedings of the meeting at Catania
(Italy), 5 — 7 November, 2007, pp.345

Gusmao, M. R., Picango, M. C., Zanuncio, J. C., Silva, D. J. H. and Barrigossi, J. A. F. 2005.
Standardized sampling plan for Bemisia tabaci (Homoptera: Aleyrodidae) in outdoor tomatoes.
Scientia  Horticulturae.103: 4, 403-412. Retrieved May 4, 2004. from:
http://dx.doi.org/10.1016/j.scientia. 2004.04.05.

Hama, N. N., Abdel-Razak, A. S., Afy, A. A., Mohamed L. A. and Abed. N. S. 2006. Ecology and
predation efficacy of local predator Clitostethus arcuatus Rossi to control citrus whitefly
Aleuroclava jasmini (Takahashi) on citrus in Iraq. Ninth Arab Congress of Plant Protection, 19-
23 November 2006, Damascus, Syria, pp. 208. [In Arabic].

Hodges, G. S. and Evans, G.A. 2005. An identification guide to the whitefly (Hemiptera: Aleyrodidae)
of the southeastern United States. Florida Entomologist 88(4):518-534.

Kocheili, F. 2004. Investigation of bioecology of cotton whitefly Bemisia tabaci (Hom: Aleyrodidae)
and efficacy of its common parasitoids in Ahvaz. PhD. Thesis, College of Agricultural ,Chamran
University, Ahvaz, Iran [In Farsi].

Mallampalli, N. and Issaacs. R. 2002. Distribution of egg and larval populations of cranberry fruit
worm (Lepidoptera: Pyralidae) and cherry fruit worm (Lepidoptera: Torticidae) in high bush
Blueberries. Environmental Entomology 31(5): 852-858.

Malumphy, C. and H. Anderson. 2011. Rapid assessment of the need for a detailed pest risk
Analysis for Aleuroclava jasmini Takahashi. Retrieved September 21, 2011, The Food and
Environment researches Agency, from: http://www.fera.defra.gov.uk/plants/
plantHealth/pestsDiseases/documents /aleuroclavaJasmini.pdf.



b Sl (ol o 5 Ikl (6515 4 gas b OLes 5 5 5L £F

Mansveld, M. H. E. R., Ellenbroek, F. J. M., Lenteren, J. C. V. and Woets, J. 1978. The parasite-
host relationship between Encarsia formosa Gah. (Hym.:Aphelinidae) and Trialeurodes
vaporariorum (Westw.) (Homoptera, Aleyrodidae), VIII. Comparison and evaluation of an
absolute count and a stratified random sampling programme. Zeitschrift fir Angewandte
Entomologie 85: 133-140.

Martin, J. H. and L. A. Mound 2007, An annotated check list of the world’s whiteflies (Hemiptera:
Aleyrodidae). Zootaxa, 1492. 84 pp. Retrieved September 21, 2011: http://www.mapress.com/
zootaxa/.

Mehdizadeh, P. 2007. A faunestic study of Thysanoptera on cucurbitaceae in Khuzestan province and
evaluation of population dynamism. Msc., thesis, College of Agriculture, Chamran University,
Ahvaz, Iran [In Farsi].

Mohiseni,A. A., Soleymannejadian, E., Rajabi, Gh., Mossadegh, M. S. and Pirhadi, A. 2008.
Sequential sampling of overwintered sunn pest, Eurygaster integriceps Put.(Het.:Scutelleridae) in
rainfed wheat field in Borujerd, Iran. Journal of Entomological Society of Iran 27(2): 43-59 [In
Farsi].

Nemati, A.R. 2005. Population Dynamics and Biological Parameters of Two-spotted spider Mite
Tetranichus Turkistani Ugarov and Nikolski (Acari: Tetranichidae) in Ahwaz. PhD. thesis,
College of Agriculture ,Chamran University, Ahvaz Iran [In Farsi].

Nestel, D., Cohen, H., Saphir, N., Klein, M. and Mendel, Z. 1995. Spatial distribution of scale
insects: comparative study using Taylor’s power law. Environmental Entomology 24(2): 261-
270.

Pedigo, L. P., Buntin, G. B. and Bechinski, E. J. 1982. Flashing technique and sequential-count plan for
green cloverworm (Lep. Noctuidae) months in soybeans. Environmental Entomology 11: 705p.

Pedigo, L. P. 2004. Entomology and pest management (4"Ed.). Asoke K. Ghosh, Prentince-Hall of India.

Poole, R. W. 1974. An introduction to quantitative ecology. New York: McGraw- Hill Inc.

Rasekh, B. 2010. Distribution, hosts range and natural enemies of Jasmine Whitefly Aleuroclava jasmini
(Takahashi) in the Fars Province ,Iran. Msc. thesis, College of Agriculture, Science and Research
Branch, Islamic Azad University, Tehran, Iran, [In Farsi].

Radjabi, G. R. 2008. Insect Ecology, Applied and considering the conditions of Iran, (2"ed.) Ministry
of Agriculture, Agriculture Extension, Education and Research Organization Publishing. [In
Farsi].

Ruesink, W. G. 1980. Introduction to sampling theory. In: Kogan. M. ,Herzog, D. C. (Eds). Sampling
methods in soybean entomology, Springer-Verlag,New York,USA.

Southwood, T. R. E. 1978. Ecological methods with particular reference to the study of insect
populations. London: Chapman and Hall pub.

Steiner, M. Y. and Goodwin, S. 2005. Management of Thrips (Thysanoptera: Thripidae) in
Austration strawberry crops: within-plant distribution characteristics and action thresholds.
Austratlian Journal of Entomology 44:175-185.

Taylor, L. R. 1984. Assessing and interpreting the spatial distributions of insect populations. Annual
Review of Entomology 29: 321-357.

Tounhasca, A., Palumbo, J. C.and Byren, D. N. 1994. Distribution patterns of Bemisia tabaci
(Hom.: Aleyrodidae) in cantaloupe fields in Arizona. Environmental Entomology 23: 949-954.

Tsai, J. H., Wang, J. J. and Liu, Y. H. 2000. Sampling of Diaphorina citri (Homo.: Psyllidae) on
orange Jessamine in southern Florida. Florida Entomologists 83(4): 446-459.

Wang, K., and J.L.Shipp. 2001. Sequential sampling plans for western flower thrips (Thysanoptera:
Thripidae) on greenhouse cucumber. Journal of Economic Entomology 94(2): 579-585.

Young, L. J. and Young, J. J. 1998. Statistical Ecology, a population prespective. Kluwer Academic
publication, Boston, MA.

Zandi Sohani, N. 2009. Population dynamics and life history characteristics of Bemisia tabaci
(Gennadius) and Parasitoids Eretmocerus mundus (Mercet) and Encarsia acaudalaleyrodes
(Hayat) on fall cucumber. PhD. thesis, College of Agriculture, Chamran University, Ahvaz, ,Iran.
[In Farsi].

Zarrabi, M. 1991. The Aleyrodids Fauna of Fars province .Msc. thesis, College of Agriculture, Shiraz
University, Shiraz, Iran[In Farsi].



£ WA Jlo oF o lad o Al aLE BT Slidss

Plant Pests Research
2014- 4 (2): 31-45

Standardized sampling plan for Jasmine whitefly Aleuroclava
jasmini (Takahashi) (Hemi.: Aleyrodidae) in Khuzestan’ citrus
orchards, Southwest of Iran

S. Bagheri'’, F. Kocheili?, M. S. Mosaddegh?®, P. Shishebor* and E.
Soleymannezhadian®
1. PhD. student of Entomology, Department of Plant Protection, Agricultural College, Shahid Chamran
University of Ahvaz, Iran , 2, 3, and 4 Associate Professor, Professor and Professor, respectively,
Department of Plant protection, College of Agriculture,Shahid Chamran University of Ahvaz,Iran, 5.
Associate Professor, Department of Plant Protection, College of Agriculture, Islamic Azad University of
Arak

(Received: September 30, 2013- Accepted: February 1, 2014)

Abstract

Spatial distribution, precision levels, number of samples for Jasmine whitefly, Aleuroclava jasmini
(Takahashi) (Hemi.: Aleyrodidae) was studied during 2010 and 2011 growing seasons in citrus
orchards of Khuzestan Province, Iran. To do this, the samples were taken from 41 citrus orchards, in
four geographical directions and four sides of a tree (five leaves on each sides of a tree) with stratified
random sampling method. Number of eggs, 1¥-4™ instar nymphs and exuviae per 1 cm” on lower
surface of mature leaves were counted. Results showed that maximum of mean density of eggs and
pupae in each citrus orchards was 34.9/cm” and 49.13/cm’ on each leaf, respectively. There was no
significant differences between the relative variation at each developmental stages at two spring and
autumn generations, geographic directions of trees in citrus orchard and different geographical sides of
each tree. The data of spatial distribution for the pest population among all citrus orchards with both
Iwao’s Patchiness regression method and Taylor’s Power Law indicated that Taylor's Power Low
showed a better fit than Iwao's model. The regression coefficient (b) for eggs, pupae and exuviae were
1.82, 1.67 and 1.79, respectively showing negative binomial distribution among populations. The
common K for egg, pupae and exuviae, sum of alive stages and total population were determined 0.29,
0.57,0.36, 0.7 and 0.79, respectively. The lowest level of permissible precision was determined 12.5%
for this pest. Number of fixed samples in the precision level of 0.25 for egg, pupae, exuviae, sum of
alive stages and total population were calculated 55, 28, 45, 23 and 20 leaves, respectively.

Key words: Jasmine whitefly, Stratified sampling method, Common K, Number of fixed sample
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