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Breeding for Potato Virus Y Resistant Male - sterile F,
Hybrid KB 109 in Nicotiana tabacum L.
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ABSTRACT : Potato Virus Y(PVY), vein necrosis strain, in Korea causes severe symp-
toms on burley tobacco(Nicotiana tabacum L.). As the results, programs to incorporate PVY
resistance into commercial cultivars were initiated. But the development of the homozy-
gous fertile line resistant to PVY is time consumming. This study was conducted whether
the F, hybrid could be used to reduce the yield losses caused by PVY. Four F, hybrids
were made between male ~ sterile(ms) NC 107 and KB 107 as maternal parent, and TC
612 and TC 613 as pollen donor, respectively, and were evaluated for their PVY resistance
and negatively associated traits. (ms NC 107 XTC 612) F;, named as KB 109, was applied
to yield trial and compared with commercial cultivars for the level of disease resistances,
agronomic characteristics, chemical contents and physical properties. All F, hybrid could
be used commercially as the PVY resistant cultivar. Especially KB 109 have the resistances
against PVY, tobacco mosaic virus and black shank (Phytophthora parasitica var. nicotianae).
It had wider leaves, flowered one day later, and yield of acceptable quality was higher
than that of Burley 21, standard cultivar in Koera.
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Az 9] ZAeko] ¥ 2 Y(Potato Virus Y, vein nec-
rosis strain ; PVY-VN)+ EE AdE9 b7«
9ste] Y= vpolelag oz ] At A
A7E T Zlole oy AZE HEE Fu o
L6l pyy WAlE A gely gEtd e
oZe A Ao AYG FF FAol AFH A
ol

AF7AA PVY A FAAdozs FYoA
5413 Virgin A Mutant(VAM, TI 1406)7& 52
o] &38te] gk}, mFelX &A% 2709 PVY A A
A% Greeneville 107(burley tobacco type)*= NC
744(flue - cured type)’= VAMOIA H#® PVY
A JIAE 7EA A vk, e o] AEEL PVY
A Aol v FHH 54U A& 3
)3 o]y A4 W =] E1] 3 =& (non - secreting
glandular trichomes ; NSGT)% w&d| Aul T2
o2 o] g5z Zayth 2 F Millerdl 913}e] 84
H5H TN 867 TN 9022 Burley 219 Greene-
ville 1079] sister linet! PVY 202 22 FujoA
AdrE e PVYS) Aol T 53 Ao
Fzste] G Auf FFoR o] FHIL St

S2yatel A 429 PVY= HHPe) Byl e
< Hoje g Ax A FHEAFow UG HHE
Fi et AFA wiyoly gity WA o] F
old ¥ ofA7ZA A4 FEol BFH vk gl
I HoleF K5 Yol 98l VAM A4 <1xE
e FF A =Yg KB 8501 - MDH11, KB 1075 ¢
S48 vle ey o] AFTEL NSGTE 2 Ju
A2} 3 Fol & o)W o] o] A Al EF o2 o] &5
oty 2 F HFelA A EFoE o] &5
= TN 8634 TN 90& ) ZE o2 3hoj A3y
FE S4o) B Ay Folrh

a3y 59 A YA (homozygous) X84 T3 &
Aole vmE Z7)te] £8FEE B AT
TERYE FF0 $48 Q1A g dAH
oj87t58& HESIT oln 44 KB 109(male
sterile NC 107X TN 86) Fr& A28 A4
FAEe BAYRY, FHEH 54 € o - 3gy =

4& A BF3 vzt

ERTET

dd FEFDS 549 d38e 98] KB 107
male - sterile(ms) NC 1078 RES 2 37 TN 863
TN 90€ #£22 3t 4 289 F, &5E V59
- 2E g favete BlolgF 22 £59 Bur-
ley 213} 7FABFo] 8] 2 Y(Potato Virus Y, vein necro-
sis strain 3 PVY - VN) #A34 452 NC 107< 37
TAEY AT = 4 2E9 BAHg zAbe)
Aok ms NC 1072 N. megalosiphon X S22 A
TAY FAEY ATl NC 1078 43 mnjsle]
S $AHED Algolth 12 F, 3% F(ms NC
107X TN86) Fr2 KB 109 A% -& F-oste] 4439
A ANFol FAIS A A H2AY AEE 1993
S dZATE 9 AFAEFNAN T ¢
Y R 2 HAjste HAYY AR, F3H 54
2 o] - 3EA F4E ehve A F5< Burley
21, KB 101° ¥ KB 10352 ®las}gich

PVY #AL2 PVY-VN& Burley 21¢1 9332
st LA oYY FAL caborundum =
How I AulolA da Mo A9d 9o
E BEIY 23Y Fo Y A HAo wa
S JgezE 9y oRE RAEle W FI A
78 FF(AB)E A& (resistant), THF7} &
Ag A€ oA (susceptible) &2 EA 5% T},
HHj Ezpol= wpelE A(TMV) el thdt Agha 2
e BFANAZATY FANGA 24 A ol
B ol e FU2 cahorundum ELEoE 9
THENA WAL §toz Awdted Z4uAE(lo-
cal lesion)& YeEle FF(AE)E AFgHde=z
wastAdt. A (Phytophthora parasitica var. nico-
tianae) & HFAMAZATY AFA PG 9w o)
BEA 7F 20 F4 dAY 3wEo FAEY
ol F 1057 EHFEL 2AMLY 75% o]4e
ol A, 26~74% & %2 %4 (medium resistant) 1
23 25% °ldte APAHor TR

582 #7 ¥ 9% Thin Layer Chromatog-
raphy WH"E o]gsl NPHeg FAgsigon
Age AAxr gy dgd=ol= dae whole
plant $H o2 A 8§ AH o] 2z} A g Dgyon)
Cundiff - Markunas®H? 2. 2 #4314},

—-135-



= A
ZAZE - AdFE -

dn 3 aE
1. PvYy MEd o 282 &4

wHj 2. 72 2D E gEe] xtulo] ¥ 2 Y(Po-
tato Virus Y, vein necrosis strain 5 PVY - VN) A&
A% 9 G¥H =& (glandular trichomes) s E4&
139 Zh

2. 584 5S4

KB 1099t Au) EFo HAYY A 2 ¥E9A
wge EAL2 H 29 2t}
KB 109% PVYSl AFAeldert @ Av) F5Y
Burley 21, KB 101 2 KB 103& ©]|%A4. 22 et
o] ®xjolz Hho)@](Tobacco Mosaic virus s
TMV)ol= A FA FF B KB 1097F A4l
o DA (P parasitica var. nicotianae) | = 27} Bu-

AHE - A7 - 292

rley 212 ¥4, KB 103& 434, KB 101% KB
1095 A &4 o2 vehgth KB 1095 A F TN
86> TMVel o|F Aol LY mg NC 1070] Aa4 ol
ola @ 4UA e 2FA AujEE TMVel #
Pz ehd Aoz Holr, 2 gHlo] ZF
AgAgolol Aoz vehd Aoz AJzhEt

HEHe 282 KB 1098 A FF 25 SGT
Foz 2AHYUT GEUY 52 28 ¥ o
Suje] FA AA FHEE FHAR NSGTH> 2
g9 Fdo] gt A=A FEvh KB 1092
SGTE o= Yl o] AR A= el £ 47}

& Ao g AT,

KB 1098 AW FF] ME7] 48 54 &2
H &2 ¥ 3% g}

KB 109 KB 101% KB 1039 ¥]&}oj A= =&
HE7t 2~30) A1 NG E 2~3Y A% wgroy
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Table 1. Reaction of breeding lines or F; hybrids to the inoculation of Potato Virus Y(PVY) at field, and
the type of the glandular trichomes estimated indirectly using thin layer chromatography techeque. .

Breeding line or F, hybrid

Reaction to PVY

~ Type of Trichomes,

Burley 21 Susceptible SGT
KB 107 Resistant NSGT
NC 107 Resistant NSGT
ms NC 107 Resistant NSGT
TN 86 Resistant SGT
TN 90 Resistant SGT
(KB 107XTN 86)F, Resistant SGT
(KB 107XTN 90)F, Resistant SGT
(ms NC 107X TN 86)F, Resistant 5GT
(ms NC 107XTN 90)F, Resistant SGT

?Abbreviation used - SGT=S§3:r_eti1:1g__ g_landular trichomes, NSGT=0Non - secreting glandular trichomes,

Table 2. Disease resisfanoes and type of glandular trichomes of KB 109 and the other cultivars.. 1993.

Cultivar Disease Resistance® _ Type of*

or Line PVY T™MV Black Shank Trichomes
Burley 21 Sus. Res. Sus. SGT
KB 101 Sus. Res. Res. SGT
KB 103 Sus. Res. Med. - Res. SGT
KB 109 Sus. Res. Res. SGT

2Abbreviation used - Sus.=Susceptible, Med. - Res.=Medium resistant, Res.=Resistant,
8GT=Secreting glandular trichor
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Burley 214 ¥l&te] 8447} ofd B9k Hoig
e o] Ao F/Fuy) wol FHPFLZ 1}
gy A %t 2on FEHEL 598
Bk KB 109 Aw F2I ml37A = YEd ol
Adel kel 28 (puckering)©] =H ol =
29 ms NC 10714 & HAeg F3PHH,

o]Ate] A8 B0 Hol KB 1095 Ad 2
oz oo FrhE A7} Q& AoR Ert

Al FF3 KB 1099 A9 W4 AE 2 243
E4L ¥ 49 gl

KB 109< A8 FF v]3td Aggae|= ¢,
vzg g% 9 dds o) thh B4 Yeinton
FAA Felate A=A goket 28 d4 A
e FA FF F M AU BEAE M =
o A foate gigdth

o]4tel AxE Hol KB 1099 o] - 358 54

Table 3. Agronomic characteristics and midrib proportion of KB 109 and the other cultivars, 1993.

Cultivar Stalk Leaves Largest Leaf Days to Midrib
or Line Height  per Plant Length(L)  Width(W) L/W Flower Proportion
cm N0, rreesrreresssiecaian CITL *ereresmresrsssisennnes ) %
Burley 21 139 212 68.5 31.3 2.19 66.7 311
KB 101 141 23.9 66.4 30.3 219 69.8 32.3
KB 103 140 235 709 317 224 69.9 32.0
KB 109 135 216 70.7 351 201 67.2 311
LSD (.05) ns 11 4.0 2.1 0.14 2.3 0.8

ns and * =Non — significant and significant at 5% probability level, respectively.

Table 4. Chemical constituents and physical properties of cured leaf of KB 109 and the other cultivars, 1993.

Cultivar Total Nicotine Nor - Total Total Nitrogen Combusti— Filling
or Line Alkaloid nicotine  Nitrogen Nicotine bility Value
.............................. % A wrrRaRabbsarrrrersaba s mS/BCm CC/gr
Burley 21 3.88 3.50 0.32 294 0.83 539" 5.52
KB 101 3.68 328 0.35 292 0.90 537" 5.68
KB 103 361 322 0.33 2.99 0.94 537" 5.49
KB 109 392 351 0.35 3.08 0.93 556" 5.78
Sig.(.05) ns ns ns ns ns ns ns
ns=Non - significant at 5% probability level.
Table 5. Price. yield and value of cured leaf of KB 109 and the other cultivars, 1993.
Cultivar or Line Price® Yield Value®*
Won/kg kg/10a 1000won/10a
Burley 21 4,065 2452 999.7
KB 101 4,073 258.2, 1053.6
KB 103 4,098 260.8 10725
KB 109 4,073 252.1 1032.7
LSD(.05) ns 7.0 ns

ns and * =Non - significant and significant at the 5% probability level, respectively.
“Prices are based on the 1993 purchasing prices of Korea Tobacco & Ginseng Corporation,
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AF7A Y dRE FH3 2H KB 1095 9
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