HLB sample size calculator
for detecting Huanglongbing in trees, psyllids and vegetative material

A statistical methodology to estimate a simple size for detecting agricultural pests
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1. INTRODUCTION 4. RISK STRATIFICATION 6. HLB CALCULATOR

A HLB risk index was designed using the Failure Mode and Effects Analysis (FMEA)

methodology. This technique was developed by the NASA and was knowed as MIL-P- e
What is the sample size to detect a pest?. This is a reiterated question that decision 1629 procedure in 1949. A severity number from 1 to 10 was fixed to measure risk, 1 %«: , E HS sample stae caledlator | R 0
maker makes when a pest starts to be a hazard in commercial crops. A proposal to was asociated to minimum and 10 to maximun severity. Hence a HLB risk index (¢,) e Medium high 1
answer this question is presented in this work. It is accompanied with an easy was defined inversely to the severity number as is showed in the Risk Table). Instructions: oW z
. . _ . * Only enter data in the eight green cells. Very low 3
program which is named HLB calculator. It was developed taking into account the Risk Table ** Note: If you do not know the 5 and 6 concepts please type *. Unlikely 4
following considerations. lopgticeta _— ,0”:”"”‘-’5”’“ -
ampie size 1or: eracruz
Severity Severity Description — Data
rank 1 Name of the state or town (or at ha to sample: 3,059 ha
national level): Veracruz
2 Citrical ha of the state or town (or
High 1/10 = State or town with HLB or I S
0.10 close to locations with HLB. 3 Trees or plants by ha: 153 Trees or plants to sample: 467,957 trees/plants]
2 G E N E RAL C O N S I D E RATI O N S 4 Stratum as attached table: 0 Psyllids compositive samples: 2,084 samples
. Medium- 9 1/9 = 1 State or town contiguous to
. 5 Number of positive trees: * ** Note Vegetative material samples: 279 samples
. . . . . hlgh 0.11 O stratum. 6 Number of trees sampled: * ** Note Investment
A proposal to estimate a sample size for detecting HLB is developed using . Cost (pesos) of trees or plants to sample: 6467 956.91
acceptance Samp'e p|ans with an acceptance number C:O’ for detecting the Low 6—38 1/7 = 2 State or town ContlgUOUS to 7 estimated incidence proportion: 0.0003257 Cost (pesos) of psyllids to sample: $1,667,169.41
o« e . . . . oy e .1 1 . 8 Cost per tree: $1.00 Cost (pesos) of vegetative material: $223,497.40
bacteria in trees and/or plants (T), psyllids (P) and vegetative material (V) in citrical 0.14 stratum 5 bl SO0G ool oot oemoa) ——
comercial areas. The sample size depends on: Very low > _ & 1/3.5 = 3 State or town contiguous to
* Observed HLB bacteria incidence ratio: in T (p,), P (pp) and V (p,)). 0.28 2 stratum.

* Confidence level estipulated by SENASICA (National health service for food
safety and quality): 1-B,, 1-B,, and 1-B3,, for detecting HLB bacteria in T, P and
V, respectively.

Unlikely 1 1/1=1 4 No citrus commercial state 8 CO N C LUSIO NS

or town.

5 . C O M MAN D TAB LE A practical and easy program for estimating sample size for detecting HLB can be

useful for decision making. It implies savings in time and economical resources.

» Statistical distribution as sugested by Bergamin Filho et al (2008), Madden L.V.
and Huges G (1999) and Kohji y Tomio (1995).

*  Observed visual dectection proportion: ¢,, 6, and A,. for for T, P and V, (DATA ON GREEN CELL CAN BE CHANGED)

respectively. Trees or plans Poyllids Vegetative material
* Risk for closeness to states and towns with HLB (¢,).
1-3T: 99 % ].'Bp: 92 % ].'BV: 92 %
Sratum| Py 0| 0 Nt | nha Pp O [ O | M | B[ M| 0] N 9 ] B I B LI O GRAPHY
- B in Filho, A, B iR.B,A imL., and G Id, T. R. (2008). Epidemiol
3. SAMPLE SIZE o[ ownsst] 03] o1 ers] 3ol omo 035 0t 2ied 03 0all ol o G e AR o et
[ | C ° t Lo ° t Vd L .It. It ° Do ° .t ° )
1| oo003s7] 03] 041) 4se91] 2782 0018000 05| 01 134t 03[ 030 041 254 (Candidatus Liberibacter spp) y el psflido astético de los citricos (Diaphorina citri
*  Sample size for T from beta-binomial distribution: 2 | 00003257 03] 0.14[ 334936 2189 0.018000f 095 0.14] 1054[ 0.3 0.30{ 0.14] 199 * Clayton, M. K., and Slack, S. A. (1988). Sample size determination in zero tolerance
[—— —— — o circumstances and the implications of stepwise sampling: Bacterial ring rot as a special
3 | 0.000325/f 0.3 0.28] 16789 10971 0.100000f 0.95{ 0.28 9 0.3 0.30{ 0.28 % case. Am. Potato J. 65:711-723.
n N 1 D U I Cl S * Hughes, G., and Madden, L. V. (1993). Using the beta-binomial distribution to describe
T=| N. | Pr 10— 1— 3. H(Nipy 9145) 4100003257, 0.3 100y 4709 308  1.000000] 0.5 1.00 I 03] 030 200 2/ aggregated patterns of disease incidence. Phytopathology 83:759-763. The American
[ ﬂT e e e e Phytopathological Society. Phitopatology.
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* Jackish, W. (1995). Risiken bei der Ermittlung des Fremd-und Unkrautbeesatzes von
Saatgutpartien. VDLUFA-Schriftenreihe, Kongrefband 1995, 365-368.

*  Kuno, E. (1991). Verifying zero-infestation in pest control: A simple sequential test based

*  Sample size for P from binomial distribution: )
on the succession of zero-samples. Res. Popul. Ecol. 33:29-32.

_—log(5p) —
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*  Sample size for V from binomial distribution: ) ) , _
* NIMF n.2 31. Metodologias para muestreo de envios (2008). Disponible en:
_|Og( IB\/ ) http://www.cosave.org/sites/default/files/nimfs/83e31cc55bce3f9dfe0deeefbb3197c8.p

_ . = - : df
nV —

* Kuno, E. (1991). Sampling and analysis of insect populations. Annual Review of
Entomology. 36:285-304.

Madden L.V. and Huges G. (1999). Sampling for Plant Disease Incidence. Symposium of
Sampling for Decision Making in Crop Loss Assessment and Pest Management. Publication
no. P-1999-0921-010 . The American Phytopathological Society. Phytipathology.

pV ﬂ’l¢2 Use White cloth 0) Disinfect T * Robles-Garcia, P.L.; Trujillo A., J.; Sanchez A., H.M. y Ramirez del Angel, M. (2008).
a) Use White clothes ) Disinfect working tools E’)) s | . Protocolo de actuacidn para la deteccion del Huanglongbing. Direccion de proteccion
0 Sandard —— " Cheoi T _ : 'é'n et_ct perslona dethpment fitosanitaria, SENASICA. México.
: : : andardize criteria for | e eck limonarias in recover ontinuously update:
N;= Number of trees in the i*" state or town of interest. recording data booths Y .« 0 HLyB cl?etection *  Yamamura, K. and Sugimoto, T. (1995). Estimation of the pest ability of the import plant

e % of positive psyllid quarantine in Japan. Biometrics, Vol. 51, No. 2, pp 482-490. Japan.
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