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ABSTRACT : The vein-necrosis strain of potato virus Y (PVY-VN) and black shank (Phytophthora
parasitica var. nicotianae) cauvses severe damage on burley tobacco(Nicotiana tabacum L.) in Korea. A
new burley tobacco resistance to PVY and black shank, KB 110, was developed by Korea Ginseng
and Tobacco Research Institute. It was developed from the cross of Burley 21 with TC 591 in 1990,
and was backrossed to Burley 21 in the following season, TC 591 has resistance to PVY and mode-
rate resistance to race 0 of black shank, but it is susceptible to tobacco mosaic virus (TMV). KB 110
was evaluated for its resistance to PVY,TMV and black shank in the greenhouse and at fields for
preliminary and performance trials, KB 110 which has secreting glandular trichomes was resistant to
PVY-VN, TMV and black shank. It had an erect growth habit and two more leaves per plant than
that of Burley 21, and matures two to three days later. It yielded approximately 3 percent more cured
leaf than the standard cultivar Burley 21, but other plant characteristics were very similar to those of
Burley 21. It had acceptable standards for chemical and physical characteristics of cured leaf on regi-
onal farm test in 1995-1997. KB 110 produced average yields of good quality tobacco, and was appe-
ared to be resistant to PVY inwhere occurrence of the virus are severe chronic at burley growing area,
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Year Generation Bteeding process Remarks
1990-1992 Br.21 x (Br.21 x TC 591)F - Screening for resistance
to TMV and PVY
BCiI 16 Plants
e intantel = Speed up to the BC)F»
generation under “ECG
F 250 plants
| - Screcning for resistance to black
28 plants shank and PVY
Fs3 e —— e - Speed up to the F,
generation under ECG
1993 F, 6 lines - Sclected promising line(KB9210-3)
| - Preliminary test
1994 KB 9210-3 - Performance test
- Named as KB 110
- Performance test
1995-1997 KB 110 - Regional farm test

Fig.l. Breeding process of a new hurley tobacco variety KB 110.
*ECG means environmentally controlled greenhouse
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“Table 1. Reaction of parents and breeding lines to TMV and PVY in the F; and F» generations

No. of ™V PVY Chi-
Population plants
tested Resistant Susceptible Resistant Susceplible square
Burley 21 25 25 0 25
TC 591 25 0 25 25 0
F 16 16 0 0 16
| 250 191 59 0.03
191= 45+ 146 3.07

* : Number of plants resistant to TMV.

## ¢ Number of plants resistant to both TMV and PVY.

x° = 0.05(1) = 3.84
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Table 2. Comparison of agronomic characteristics and disease resistance between the parents and the
selected lines

Varieties or lines Stalk Leaves Days to Yield Black ™YV PVY
height per plant flower shank
(cm) (kg/10a) (%)
Burley 21 135 23.3 66 238.9 46.7 R™ S
TC 591 130 23.7 68 240.0 28.1 S R
KB 9210-1 132 23.0 68 242.5 46.0 R R
KB 9210-3 143 24.2 69 240.4 13.3 R R
KB 9210-8 140 24.0 72 250.8 19.0 R R
KB 9210-45 135 23.2 67 232.6 40.2 R R
KB 9210-140 145 23.8 70 243.6 39.6 R R
KB 9210-155 131 24.0 69 243.6 44.0 R R

* : Disease rating (%) = ¥ (Nx O/AT x H)
N = Number of plants in each disease index scale, C = Disease index scale,
T = Total number of plants examined, H = Highest potential disease index scale,

Disease index ranged from 0 = no visible wilt to 5 = entire plant wilted or plant dead under nursery or
environmental controlled room.
" R = resistant, " S = susceptible

Table 3. Comparison of the chemical constituents of cured leaves among parents and selected lines

Varieties or lines Nicotine(Nic.) Total nitrogen(T.N.) T.N./Nic.
(%) (%)
Burley 21 3.16 3.11 0.98
TC 391 3.20 3.40 1,06
KB 9210-1 3.15 3.36 1.06
KB 9210-3 2.68 2.87 1.07
KB 9210-8 3.05 3.19 1.04
KB 9210-45 3.25 2.99 0.92
KB 9210-140 3.25 3.00 0.92
KB 9210-155 3.31 3.25 0.98
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Table 4. Comparison of agronomic characteristics between Burley 21 and KB 110 in 1994-1996

*x

Stalk Leaves Largest leaf Days Yield Price
Variety per to

height plant - Length Width flower

(cm) {cm) (kg/10a)  (won/kg)
Burley 21 138 22.7 68.3 28.6 67 264.3 3,976
KB 110 143 24.1 = 67.6 - 294 69 = 2727 = 3,983

* Significant different from Burley 21 at the 5% probability
#% Price is based on the 1994-1996 purchasing prices of Korea Tobacco & Ginseng Corp.

Fig. 3. KB110(right), and Burley 21(left) heavily
infested with blank shank in Chonju, 1996.
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Fig. 2. Plant type of a new burley variety KB110 Agd HEEE o 4L £ 69 2 KB
at flowering stage 110 Burley 21el nlsle] ez AAL7}
+Holl} foxrl QlAEz] glgren] RAALN)
K EH Fele] wle el daAd BEA AR

KB 1102 Burley 213} B3} Agkolgich

A A oS (Psolanacearum  EJF.Smith)zF o3wl

MUz o9 B4ods ¥ 24 A%E  pur o Trichomes
E 549 77 33 2ol KB 1102 Burley 211 v
sto] el A Vel AR 453 7
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(TMV)= Burley 21 % KB 110 &% #&k4iQl db
o, Zahutolal 2 Y(PVY)ells Burley 212 o]#4]
elglor} KB 1102 #3tAdelglth

Thin layer chromatograph(TLC) W82 2 DVT
(Duvatrienediols)2] £ F5-5 i3k Ae (o
g 4) KB 1102 Burley 213} Zo] DVTE &3}
a2 e & 4 vk 23 KB 1103+ PVYA]

34 H42149el T 1406(Johnson and Pirone,
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Table 5. Comparison of disease resistance bhetween Burley 21 and KB 110 in 1994-1996
Variety Bacterial wilt" Black shank’ TMV PVY
________ % — i o e e
Burley 21 55 56 Resistant Susceptibe
KB 110 36 19 Resistant Resistant

* Resistance was evaluated by percent of diseased plants under the natural field.conditions infested with the causal

pathogen.

Table 6, Comparison of the chemical constituents and the physical properties of cured leaves hetween

Burley 21 and KB 110 in 1994-1996

Variety Nicotine Total T.N./Nic Combustibility Filling
nitrogen value
(%) (%) (m.s/3cm) (ce/g)
Burley 21 3.23 3.28 1.02 5 16" 6.33
KB 110 2.95 3.15 1.07 5 14" 6.51
o E&-E uld iz e veh} Hoch B
g0} gent FA19 B oJiv) e FAT o

. R Y T P——— . o o,
A 2 3_4. 5 6 7 8 9 1011 12
Fig.4. Thin layer chromatogram of diterpenoids
from fresh leaves at 60 days after transplanting
A @ duvatrienediols 1~5 (KB 110) and 8~12
(Burley 21)
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Fig.5. Observation of the tobacco leaf surface under the 100 X microscopical field. @ A glandular tric~
home without exudate on a leaf of T.I 1406 & A glandular trichome with exudate on a leaf of KB110

Table 7. Result of regional farm test for Burley 21 and KB 110 at Kimjae, 1995-1997

Variety Stalk Harvested Days to Yield Infection
height leaves flower of PVY "
(cm) (kg/10a) (%)
Burley 21 127 21.6 66 280 57
KB 110 129 22.6 68 322 0

* Number of plants showed PVY symptom / Number of plants observed.
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