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Risk based sampling of tomato seed:

Tomato brown rugose fruit virus
(ToBRFV)




O

Questions to be answered:

|ldentify the consignment posing the highest risk and
discuss risk factors (3 Scenarios!)

Determination of the samples size according to ISPM 31,
if you want to have a confidence level of 99 % to identify
an infestation level of 0.1%.

Use Scenario 3 to discuss sampling of small lots of seed.

What do you have to consider when sampling tomato
seeds or other seeds.
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¥  Scenarios:

Scenario 1:

Import of 90.5 kg seeds of Solanum lycopersicum seeds from the US.
The consignment consists of 12 different lots (Nr. 43 — 54).

The exporter “Shiny Seed Co., LTD” in the US, is situated in an area
known to be free of ToBRFV. The company so far has no history of
intercepted consignments, due to the presence of ToOBRFV.
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¥  Scenarios:

Scenario 2:

Import of 68.3 kg seeds of Solanum lycopersicum seeds from China.
The consignment consists of 8 different lots (Nr. 120 — 127).

The exporter “Dark Seed Co., LTD” in China, has already a history of
several rejected consignment due to infestation of ToOBRFYV.
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¥  Scenarios:

Scenario 3:

Import of 0.5 kg seeds of Solanum Ilycopersicum seeds from the
Breeding company “New Seeds for all” from Argentina.

The consignment consists of 100 new varieties of seeds of Solanum
lycopersicum (Nr. A1 — A100). Each lot consists of 5 g seeds (about 300
seeds/g).

EPPO Inspectors workshop: 27.04.2023 Andreas von Felten
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Scenario with highest risk?

Scenario 1:

Import of 90.5 kg seeds of Solanum lycopersicum seeds from the US. The consignment
consists of 12 different lots (Nr. 43 — 54). The exporter “Shiny Seed Co., LTD” in the
US, is situated in an area known to be free of TOBRFV. The company so far has no
history of intercepted consignments, due to the presence of TOBRFYV.

Scenario 2:

Import of 68.3 kg seeds of Solanum lycopersicum seeds from China. The consignment
consists of 8 different lots (Nr. 120 — 127). The exporter “Dark Seed Co., LTD” in
China, has already a history of several rejected consignment due to infestation of
ToBRFYV.

Scenario 3:

Import of 0.5 kg seeds of Solanum lycopersicum seeds from the Breeding company
“New Seeds for all” from Argentina. The consignment consists of 100 new varieties of
seeds of Solanum lycopersicum (Nr. A1 — A100). Each lot consists of 5 g seeds (about
300 seeds/g).
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Distribution of ToBRFV

EPPO Inspectors workshop: 27.04.2023

Africa Egypt Absent, invalid record view..
Africa Ethiopia Absent, unreliable record
America Canada Present, restricted distribution view..
America Canada Ontario Present, restricted distribution
America Chile Absent, unreliable record view..
America Dominican Republic Absent, unreliable record
America Guatemala Absent, unreliable record view..
America Mexico Present, restricted distribution
America Peru Absent, unreliable record view..
America United States of America Present, few occurrences
America United States of America California  Absent, pest eradicated view..
America United States of America Florida Present, no details
Asia China Present, few occurrences view..
Asia China Shandong Present, few occurrences
Asia China Yunnan Present, no details view..
Asia India Absent, unreliable record
Asia Iran Present, few occurrences view..
Asia Israel Present, widespread
Asia Japan Absent, unreliable record view..
Asia Jordan Present, no details
Asia Lebanon Present, no details view.
Asia Saudi Arabia Present, no details view..
Asia Syria Present, widespread view..
7
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Distribution of ToBRFV

Africa Egypt Absent, invalid record view..
Africa Ethiopia Absent, unreliable record
America Canada Present, restricted distribution view..
America Canada Ontario Present, restricted distribution
America Chile Absent, unreliable record view..
America Dominican Republic Absent, unreliable record
America Guatemala Absent, unreliable record view..
America Mexico Present, restricted distribution
America Peru Absent, unreliable record view..
America United States of America Present, few occurrences
America United States of America California  Absent, pest eradicated view..
America United States of America Florida Present, no details
Asia China Present, few occurrences view..
Asia China Shandong Present, few occurrences
Asia China Yunnan Present, no details view..
Asia India Absent, unreliable record
Asia Iran Present, few occurrences view..
Asia Israel Present, widespread
Reliabilit Of the information? Asia Japan Absent, unreliable record view..
y * Asia Jordan Present, no details
Asia Lebanon Present, no details view.
Asia Saudi Arabia Present, no details view..
Asia Syria Present, widespread view..
8
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Determination of sample size S

W e e E S
PHYTOSANITARY CERTIFICATE

@ Bright Seeds Co., Ltd

producer

P.0.Box 108, Jiuquan735000, Gansu Province, P.R China

Tel: +86-937-285 9222
Fax: +86-937-285 9233
mail: info@brightseeds.com cn

INVOICE

Invoice Nr. 20131010-001

Date: 10" October, 2013

CONSIGNEE: TRANS ZURICH LTD
5058 ZURICH AIRPORT- SWITZERLAND

FOR NEW TICIS SA GL - 6828 BALERN -~ SWITZERLAND

Attn: Mr REMO LUCCHINI

PURCHASER: EUGEN SEED srl

Address: Via Ghiacciaia,5

37052 CASALEONE(VR) ITALY

Tel: +39(0)442 320422 Fax: +39(0)442 320444
Contract Nr: EUG2013001

Shipping method: Airfreight

Destination: ZURICH, SWITZERLAND

Jerty

CERTIFICATE s

Price per unit / kg: FCA Lanzhou, Gansu province PR. China

Terms of payment: Within 80 days after invoice date

Shipping | Description Lot No BTS Quantity | Unit Price Amount Remark
mark of goods Code (kgs) (EURO/kg) | (EURO/kg)
EUG |Tomato seeds

(Lycopersicum esculentum)
CAMION 120 [TM13143-01 5.0 500.0 2,500.0
CAMION 121 [TM13144-01 8.9 250.0 2,225.0
CAMION 122 [TM13145-01 9.8 750.0 7,350.0
CAMION 123 [TM13146-01 25 750.0 1,875.0
CAMION 124 |[TM13147-01 15.8 750.0 ~ AT 8508
CAMION 125  [TM13148-01 8.4 250.0 2,100.0
CAMION 126 [TM13149-01 5.8 3500 [:'2,030.0
CAMION 127 TM13150-01 12.1 2500 '~=| 3,025.0

Total: 68.3 32/955.0

A t: Thirty two nine fifty five EURO

Seed weight to be used: 300 seeds/g
Efficacy of the method: 100%

EPPO Inspectors workshop: 27.04.2023
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¥  Determination of sample size Scenario 2

weight(g) seed/g Total seeds
Lot 120 5000 300 1500000
Lot 121 8900 300 2670000
Lot 122 9800 300 2940000
Lot 123 2500 300 750000
Lot 124 15800 300 4740000
Lot 125 8400 300 2520000
Lot 126 5800 300 1740000
Lot 127 12100 300 3630000 =

EPPO Inspectors workshop: 27.04.2023 Andreas von Felten 10



¥  Determination of sample size Scenario 2

Table 1. Table of minimum sample sizes for 95% and 99% confidence levels at varying levels of
detection according to lot size, hypergeometric distribution

Number of [P =95% (confidence level) P =99% (confidence level)
units in lot
% level of detection X efficacy of % level of detection x efficacy of
detection detection
5 2 1 0.5 0.1 5 2 1 0.5 0.1
25|24 |- - - - 25+ - - - -
50|39* |48 - - - 45* 50 - - -
10045 78 95 - - 39 90 9 - -
200 |51 105 155 190 - 73 136 180 198 -
300 [54 117 189 285% |- 78 160 235 207* -
400 |55 124 211 311 - 81 174 273 360 -
500 [56 129 225 388*% |- 83 183 300 450* -
600 [56 132 235 379 - 84 190 321 470 -
700 (57 134 243 442% |- 85 195 336 549* -
800 (57 136 249 421 - 85 199 349 546 -
900 |57 137 254 474* |- 86 202 359 615* -
1000 |57 138 258 450 950 86 204 368 601 990
200058 143 7 517 1553 88 216 410 737 1800

3000|58 145 284 542 1895 |89 220 425 792 2353

400058 146 288 556 2108 |89 222 433 821 2735

5000 |59 147 290 564 2253 |89 223 438 840 3009

6000 (59 147 291 569 2358 |90 224 442 852 3214

7000 (59 147 292 573 2437 |90 225 444 861 3373

8000 59 147 293 576 2498 |90 225 446 868 3500

9000 |59 148 294 579 2548 |90 226 447 874 3604

10000 (59 148 294 581 2588 |90 226 448 878 3689

2000059 148 296 589 2781 |90 227 453 898 4112

3000059 148 297 592 2850 |90 228 455 905 4268

40 000 |59 149 297 594 2885 |90 228 456 909 4348

5000059 149 298 595 2907 |90 228 457 911 4398

60 000 |59 149 298 595 2921 |90 228 457 912 4431

70000 |59 149 298 596 2032 |90 228 457 913 4455

80 000 |59 149 298 596 2939 190 228 457 914 4473

90 000 |59 149 298 596 2045 |90 228 458 915 4488

100 000 |59 149 298 596 2950 |90 228 458 915 4499

200 000+ | 59 149 298 597 2972 190 228 458 917 4551

The hypergeometric distribution is appropriate to describe the probability of finding a pest in a relatively
small lot. A lot is considered as small when the sample size is more than 5% of the lot size. In this case,
sampling of one unit from the lot affects the probability of finding an infested unit in the next unit selected.
Hypergeometric-based sampling is based on sampling without replacement.
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Determination of sample size Scenario

Table 1. Table of minimum sample sizes for 95% and 99% confidence levels at varying levels of Table 3: Table of sample sizes for 95% and 99% confidence levels at varying levels of detection,
detection according to lot size, hypergeometric distribution according to efficacy values where lot size is large and sufficiently mixed, binomial distribution
P = 95% (confidence level) P = 99% (confidence level)
Number of [P = 95% (confidence level) P = 99% (confidence level) % efficacy
units in lot % level of detection % level of detection
% level of detection X efficacy of % level of detection x efficacy of 5 2 1 0.5 0.1 5 2 1 0.5 0.1
e e T 55 T o1 [00[50 [140 200|508 2095 |00 [228 [430 [910 |4603
35 24', - - 75; = 99 |60 150 302 604 3025 (91 231 463 929 4650
- - - - = - - - - 2
50139 |48 - - - a5 30 - - - 95162 157 314 630 3152 |95 241 483 968 4846

90 |66 165 332 663 3328 101 254 510 1022 [5115

égg gjl ng ?; oo T gg ?25 ?go o5 T 85|69 175|351 [704  [3523 [107__|269 540 _|1082 |5416
300 154 7 189 285+ |- 78 160 35 207+ |- 80|74 186 373 748 3744 [113 286 574 1149 5755
200135 124 311 311 N 81 172 573 360 N 75179 199 398 798 3903 [121 305 612 1226|6138
500 |56 179 275 I88* |- 33 183 300 a50¢ |- 500119 |299 598 1197|5990 182 459 919 1840 {9209
60056 132 215 379 - 84 190 21 470 N 251239  [598 1197 |2396 [11982 [367 919 1840 [3682 |18419
70057 134 243 442% _ 35 195 136 549% - 10598 1497 [2995 5990 29956 (919 2301 4603 (9209 [46050
800 (57 136 249 421 - 85 199 349 546 -
900 |57 137 254 474* |- 86 202 359 615* -

100057 138 258 450 950 36 204 368 601 990 Table 4: Table of sample sizes for 95% and 99% confidence levels at varying levels of detection,

200058 143 277 517 1553 |88 216 110 737 1800 according to efficacy values where lot size is large and sufficiently mixed, Poisson distribution

3000|358 145 284 542 1895 89 220 425 792 2353 P = 95% (confidence level) P = 99% (confidence level)

4000 |58 146 288 556 2108 |89 222 433 821 2735 % efficacy

5000 [59 147 290 564 2253 |89 223 438 840 3009 % level of detection % level of detection

6000 [59 147 291 569 2358 |90 224 442 852 3214 5 2 1 0.5 0.1 5 2 1 0.5 0.1

i
7000 (59 147 292 573 2437 |90 225 444 861 3373 00160 50 300 500 3996 |93 GET] 761 (%5 1606

8000 59 147 293 576 2498 |90 225 446 868 3500

9000[59 [148 _ [294 [579 [2548 |90 |26 |447 _[874_ |3604 99161 1152 1303 1606 13026 |94 1233 1466 1931 14652

95 |64 158 3l6 631 3154 [97 243 485 970 4848

10000 (59 148 294 581 2588 |90 226 448 878 3689

20000(59 _[148__[296 _[589 _[2781 |90 |227 _[453 _[898 _|ali2 90167 |167 |333 |666 |3329 1103 {256 (512 1034 |5L17

30000[59 148|297 |592  |2850 |90 |228 [455 |905 |4268 85171 177 353 |705 3525 109 271 |542 |1084 |5418

40000|59 [140 _[297 |594 |2885 |00 [228 [456__|909 [4348 80175 188 1375 |749 3745 116 288 576 | 1152 |5757

5000059 149 |208  [595 2907 |90  |228 [457 |91l |4398 75180 200 1400 1799 [3995 |123 |308 |615 |1229 |6l41

60000[59 [149 [208 [505 [2021 [90 [228 [457 [912 |43l 01120 1300 1600 1199 15992 1185 461 1932 11843 19211
J0000150 130 295 (506 2052 o0 1238 las7 013 2355 25[240 [600 [1199 |2397 [11983 [369 [922 [1843 [3685 18421
S0000(50 140|298 [596 [2030 [o0 338|457 [oii 473 [0[600 |1498 [2996 5992 [29958 [922 [2303 [4606 [9211 |46052

90 000 |59 149 298 596 2045 |90 228 458 915 4488

100 000 |59 149 298 596 2950 |90 228 458 915 4499

200 000+ | 59 149 298 597 2972 190 228 458 917 4551

The hypergeometric distribution is appropriate to describe the probability of finding a pest in a relatively
small lot. A lot is considered as small when the sample size is more than 5% of the lot size. In this case,
sampling of one unit from the lot affects the probability of finding an infested unit in the next unit selected.
Hypergeometric-based sampling is based on sampling without replacement.
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¥  Determination of sample size Scenario 2

"
WM EESR
PHYTOSANITARY CERTIFICATE

Jendy

weight(g) seed/g Total seeds sample size (hygrometric 99%/01%) sample size (binomial 99%/C sample size (Poisson 99%/01%
Lot 120 5000 300 1500000 4551 4603 4606
Lot 121 8900 300 2670000 4551 4603 4606
Lot 122 9800 300 2940000 4551 4603 4606
Lot 123 2500 300 750000 4551 4603 4606
Lot 124 15800 300 4740000 4551 4603 4606
Lot 125 8400 300 2520000 4551 4603 4606
Lot 126 5800 300 1740000 4551 4603 4606
Lot 127 12100 300 3630000 4551 4603 4606

13

EPPO Inspectors workshop: 27.04.2023 Andreas von Felten



O

Sampling of small lots of seed

Scenario 3:

Import of 0.5 kg seeds of Solanum lycopersicum seeds from the Breeding company “New
Seeds for all” from Argentina. The consignment consists of 100 new varieties of seeds of

Solanum lycopersicum (Nr. A1 — A100).

Each lot consists of 5 g seeds (about 300 seeds/g).

EPPO Inspectors workshop: 27.04.2023 Andreas von Felten
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Sampling of small lots of seed

Scenario 3:

Import of 0.5 kg seeds of Solanum lycopersicum seeds from the Breeding company “New
Seeds for all” from Argentina. The consignment consists of 100 new varieties of seeds of
Solanum lycopersicum (Nr. A1 — A100).

Each lot consists of 5 g seeds (about 300 seeds/g).

What possibilities do we have:

- Sample individual lots.

- Making a mixture of all lots!

- No sampling, but restrikt the use of the seeds.
- No sampling and do precautionary measures.
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