Journal of the Korean Society of
Tobacco Science. Vol. 15. No.2(1993)
Printed in Republic of Korea.

H|2

Selection Efficieney of Resistant Tobacco Plants to
Bacterial wilt Disease Using Two Haploid Methods

Y.H. Chung
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ABSTRACT : The present study was conducted to compare the efficiency of individual
plant selection for resistance to bacterial wilt with 30 dihaploid lines derived by anther
culture and Nicotiana africana method in F, and F, generation from a cross between

Bright Yellow 4 (BY4) and NC95.

F. dihaploid lines were selected from bacterial wilt disease resistant plants screened
under the naturally infested filed conditions. The populations of F.- ADH and F,—
MDH derived from F. individual plants with bacterial wilt resistance showed higher
resistance to the disease than the popuylations of F) - ADH and F, - MDH, respectively,
and no difference for the disease resistance appeared by the haploid deriving method

within a generation.
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Tahle  1.. Correlation coefficients between agronomic and chemical characters, and bacterial wilt di-
sease index of anther — derived dotbled haploid(ADH) lines and maternally — derived doub-
led haploid(MDH) lines in F; and F; generation. from cross BY4XNC95

ADH MDH
F\ F. Fi 3
Plant height - 0272 -0.125 - 0452* -0.108
Leaves per plant ‘ 0.872*" -0.142 —0.336 —-0.655"*
Leaf length - 0,072 0.211 - 0.265 -0.113
Leaf width 0.164 - 0.167 -0.034 -0424*
Days to flower 0.140 -0.302 -0.158 -0.463**
Yield 0.215 -0.163 -0401* -0.043
Total alkaloids - 0.067 0.158 -0.076 0.038
* ** 1 Significant at 0.05 and 0.01 level of probability, respectively.
12 F
12—
10f
10
Fz= ADH F1=-ADH " Fz-MH —o o |¢<—— Fy-MDH
Mean — o o ¢ Mean=3.17 Mean=2_92 Mean=3.65
8 2,53y - 81
] @ ;
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- : ___________ {
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= | Mid- parent | | [Mid-parent. |
2f NC 95 { BY4 2 | NCO5 BY4
0 1 1 1 1 i 0 1 1 xi . 1
0 1.1- 2.1- 3,1- 4.1- 0- L1- 2.1- 3.1- 4,1-
1.0 2.0 3.0 40 5.0 1.0 20 30 40 50

Degree of disease index .
Degree of disease index

Fig. 2. Frequency distribution of F; — ADH, F» — ADH lines from the Fig. 3. Frequency distribution of F; — MDH, F; - MDH lines from the

cross of BY4 X NC95 and parents for resistance to bacterial wilt cross of BY4A X NC95 and parents for resistance of bacterial wilt
at field infested with Pseudomonas solanacearum. at field infested with Pseudomonas solanacearum.

F1 - ADH : F; - Anther — derived doubled haploid lines ) Fi=MDH : F1 - Maternally — derived doubled haploid lines
F2,~ ADH : F; - Anther — derived doubled haploid lines ¢ )

G ) F2 - MDH : F; - Maternally - derived doubled haploid lines
Disease index ranged from 0==no visible wilt to 5= entire plant [CETaE )

wilted or plant dead. Disease index ranged from 0= no visible wilt to 5=entire plant

wilted or plant dead.
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Table 2. Selection response from seledin'g“'-the highest bacterial wilt disease resisistance 30% of the lines
in anther cultured doubled haploid derived from F, hybrid plant (F,— ADH), F; plants (F;~ADH)
with bacterial wilt disease resistance from a cross BY4XNC95

Disease Plant Leaves Leaf Leaf Days Total Reducing
Yield r to
index height plant length width flower alkaloids sugar

F, -~ ADH kg/l10a cm no. cm cm day % %

Population x - 307 1938 1427 20.8 450 240 64.1 270 153

Best 9 lines 212 1964 1429 209 459 241 64.3 269 15.0

(based on disease index)

Heritability 0.10 0.62 0.80 0.71 0.40 0.38 0.65 0.29 0.65

Selection response’ -011 161 0.16 0.07 0.36 0.04 013  0.002 -0.02
F.—- ADH -

Population x 253 1903 1420 20.7 45.7 239 63.2 2.89 13.6

Best 9 lines 165 1922 1466 209 45.1 231 63.7 2.67 145

(based on disease index)

Heritability 021 0.62 0.77 0.81 027 024 0.71 0.36 0.70

Selection response’ -0.18 118 3.54 016 -016 -019 036 -0.08 0.63
Check

BY4 475 1900 160.0 19.7 458 254 61.0 317 14.1

NC95 114 2180 1350 206 47.3 26.9 63.0 244 17.0

1: Predicted genetic gains and correlated responses.

Table 3. Selection response from selecting highest bacterial wilt disease resisistance 30% of the lines in
maternally — derived doubled haploid lines from F, hybrid plant (F; — MDH) and F: plants (F. - MDH)
with bacterial wilt disease resistance from a cross BY4XN(C95

Disease Plant Leaves Leaf Leaf Days Total Reducing
Yield per to
index height plant length width flower alkaloids sugar

F,- MDH kg/10a cm no. cm cm day % %

Population x 3.65 1996 1453 204 46.2 244 628 283 16.0

Best 9 lines 2.4 209.1 1500 209 47.0 245 63.0 3.4 174

(based on disease index)

Heritability 0.12 0.78 0.83 0.77 0.26 0.45 0.81 0.22 0.15

Selection response! -0.16 741 390 039 0.21 0.05 0.16 0.05 0.06
F:- MDH }

Population x C o292 1994 1493 203 477 25.7 62,3 271 150

Best 9 lines 1.86 1999 1513 20.7 471 25.0 63.6 2.67 145

(based on disease index)

Heritability 0.23 0.61 0.70 0.66 0.30 042 0.70 024 0.46

Selection response’ -0.24 031 140 026 -018 -029 091 0011 -023
Check .

BY4 444 1920 160.0 19.7 45.8 254 62.0 3.20 14.3

NC95 2.75 2150 1350 206 ° 473 26.9 63.0 248 17.0

1: Predicted genetic gains and correlated responses,
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