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What is Angular Leaf Spot (ALS)?

Genetic Resistance to ALS

Trial Results of Altria Dark Hybrids
With Genetic ALS Resistance

Conclusion
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What i1s Angular
Leaf Spot (ALS)?

ALS is a bacterial disease (p. syringea pv. angulata)
that affects tobacco leaves causing irregular brown lesions

Historically not an Outbreaks of ALS can impact
economic issue in US crop value & in some cases,
dark tobacco production cause total crop loss

Currently all US dark commercial varieties
are susceptible to ALS &
no chemical treatments available
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ALS Genetic Resistance, “N rustica WZ gene”

PyE—

(11 WZ”

WZ is a dominant gene from
N. rustica Brasilea

Successfully transferred Altria has transferred
into flue cured tobacco the WZ gene into dark
to confer resistance to tobacco varieties
 Both races of P. syringea pv. designated as

tabaci (wildfire) ALCS-1 through 9

» ALS strain P. angulata
(Woodend & Mudzengerere, 1992)
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2023 Dark WZ Variety Evaluation: ALS Outbreak Murray, KY

Variety yield & quality replicated trial at Murray, KY during an ALS outbreak

Surrounding the trial are commercial varieties that were heavily affected
highlighting the effectiveness of WZ against ALS
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2024 Replicated Trial Results of Dark Tobacco WZ Hybrids

Plant Disease Resistance Ratings
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100% - - 60
° 55

90% A g
80% - 4% 4s - 50 8
70% A =
= - 40 >
= 60% - 56% n
: 2
55) 50% A - 30 <
c
g 40% - §

- 20

0, .

30% 21% 22% g
20% - 14% - 10 g
10% - 2 N

0% T T T T - O

ALCS-1 ALCS-2 ALCS-3 ALCS-4 ALCS-5 ALCS-6 CK-1 CK-2

Varieties

Average black shank (BS) survival replicated trials in three locations and ALS ratings from 2024

Altria Client Services | Andrew Adams | Coresta AP 2025 | September 2025



r

2024 Replicated Trial Results of WZ Dark Tobacco Hybrids

Yield & Quality
mm Yield —o-Gl
4000 - - 70
3548 3650
3467 3467 3497 3416 3581 3582
3500 - 58 - L 60
3000 - 51
2 R
< 2500 - S
— - 40 <
(D)
o 2000 - >
o - 30 ®
.>0__J 1500 - o
1000 - 20
500 - - 10
0 T T T T T - 0
ALCS-1 ALCS-2 ALCS-3 ALCS-4 ALCS-5 ALCS-6 CK-1 CK-2
Varieties

Average yield and grade index (Gl) from replicated trials in three locations

E! Altl'ia Altria Client Services | Andrew Adams | Coresta AP 2025 | September 2025




r

2025 Preliminary Trial Results of WZ Dark Tobacco Hybrids

Percent Incidence of ALS in ALCS Varieties at Springfield, TN 2025

m % Incidence

100% -
90% A
0f -
° 80% 7904
2 70% -
()
S 60% A
3
S 50% -
T 40% -
o
(O] 30% A
o
20% -
10% -
0% 0% 0% 1% 0% 0% 0% 0% 1% 0%
0 T T T T T T T T T
ALCS-1 ALCS-2 ALCS-3 ALCS-4 ALCS-5 ALCS-6 ALCS-7 ALCS-8 ALCS-9 CK-1 CK-2
Varieties

Preliminary results from inoculated ALS trial in Springfield, TN USA
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2025 Preliminary Trial Results of WZ Dark Tobacco Hybrids

Percent Incidence of ALS in ALCS Varieties at Murray, KY 2025
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Preliminary results from inoculated ALS trial in Murray, KY USA
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2025 Large Scale Farm Trials of WZ Dark Hybrid ALCS-1

ALCS-1 WZ hybrid versus non-WZ control at flowering stage
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Conclusion

{@} The WZ trait provides substantial

w protection against ALS, offering a
promising solution for producers
of US dark tobacco

<1% of plants with WZ gene
showed signs of ALS infection

WZ also provided an additive
Increase to the multi genic black
shank resistance in the hybrids

O
.|
-
-

WZ Hybrid
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