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Table 1. variance analysis for gall index, reproduction factor, number of eggs mass, average number of eggs per egg mass
of root- knot nematode (Meloidogyne incognita) in different flue-cured tobacco cultivars in greenhouse condition in 2011

mean of squares

Source of variation df
gall index reproduction rate number of eggs mass average orz]zggs Peregg
Treatment 99 9.43** 553** 6288** 3800**
Error 200 0.65 29.6 188.9 165.66
C.V. (%) 10.4 9.17 9.2 2.7

ns,** non-significant and significant at 1% level of probability, respectively. 7.} Jla>I C]M 03 I3 sme 5 ol sae e S S 4 NS
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Table 2- Mean comparison of gall index, reproduction factor, number of eggs mass, average number of egg per egg mass
of root- knot nematode (Meloidogyne incognita) in different flue-cured tobacco cultivars year in greenhouse condition in

2011.

. reproduction number of AR ] mean i .

No. tobacco genotypes gall index rate eqos mass  £998 Per egg resistance varieties reaction
99 mass index

1 1514 8 a-g 423 h-u 152.7 h-q 475 d-m 6 bcd Semi Susceptible
2 BY 4 9.6 ab 58.08 b-f 20.3 b-d 500 a-f 75 ab Susceptible
3 Beer Wah 8 a-g 405 j-v 145 j-s 476 c-l 6 bed Semi Susceptible
4 Bel 5.7 hi 32.2 p-x 96 v 4233 q 4 e Semi Resistance
5 Bel 61-9 6 g-i 24.4 t-x 933 v 425 q 4 e Semi Resistance
6 Bel 61-10 3 ] 33z 20 x 350 s 2 f Resistance
7 Bel 61-11 5 i 32.5 p-x 96 v 4233 q 4e Semi Resistance
8 Bel 61-12 7 d-i 32.5 p-x 120 p-v 450 j-q 4e Semi Resistance
9 Bel 71-500 7 d-i 32.5 p-x 120 p-v 450 j-q 4e Semi Resistance
10 Bel 71-501 9ad 50.1 b-l 190 b-g 490 b-h 7 abc Susceptible
11 Bel B 9ad 50.1 b-l 190 b-g 490 b-h 7 abc Susceptible
12 Vega 1 10a 579 b-f 195 b-f 510 a-c 8a Susceptible
13 Ch. Mutant 10a 55.5 b-i 190 b-g 505 a-d 8a Susceptible
14 Coker 254 9 ad 52.02 b-l 190 b-g 500 a-f 7 abc Susceptible
15 Coker 258 7.6 b-h 38.2 I-x 143.3 k-s 458 g-o0 5.3 cde Semi Susceptible
16 Coker 298 9 ad 459 d-p 190 b-g 473 d-m 7 abc Susceptible
17 Coker 319 6.6 e-i 32.08 p-x 116.2 r-v 448 k-q 4e Semi Resistance
18 Coker 347 9.3a-c 545 b-j 190 b-g 500 a-f 7.3ab Susceptible
19 Coker 411 9.3a-c 54.6 b-j 190 b-g 500 a-f 7 abc Susceptible
20 Coker 48 10 a 63.07 ab 220 b 505 a-d 8a Susceptible
21 Coker 176 23] 25 z 13.7 x 340 s 2 f Resistance
22 Cu 357 6.3 f-i 26 s-x 100 uv 430 o-q 4e Semi Resistance
23 Delhi 76 7 d-i 321 p-x 120 p-v 450 j-q 4e Semi Resistance
24 Deliot 8.3 a-f 445 f-s 160 f-o 476.7 c-l 6 bcd Semi Susceptible
25 EX4PR1 8.6 a-e 482 c¢-m 170 c-l 490 b-h 6 bcd Semi Susceptible
26 Florida 513 10 a 54.63 b-j 191.7 b-f 491.7 b-h 7.3ab Susceptible
27 Gewone Groene 9ad 50 b-l 180 c-j 480 c-k 7 abc Susceptible
V8 Griolla Salteno 7 d-i 32.7 p-x 121.7 p-v 450 j-q 4e Semi Resistance
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Continue of table 2
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gall reproduction number of AVERE D mean —_ .

No. tobacco genotypes index rate eggs mass eggs peregg  resistance varieties reaction
mass index

29 H 254 DPR 4 10 a 54.13 b-k 190 b-g 488 b-h 7 abc susceptible
30 H76 8.3 a-f 4475 fr 160 f-o 480 c-k 6 bed semi susceptible
31 Harrison Special 5i 26 s-x 96.7 v 423q 4e semi resistance
32 Hicks 55 9.6 ab 57.48 b-g 195 b-f 510 a-c 8 a susceptible
33 Hicks Broad Leaf 9a-d 52 b-l 195 b-f 500 a-f 7 abc susceptible
34 Hicks Fixed A2-426 8.3 a-f 42.7 h-t 153.3 h-q 475 d-m 6 bcd semi susceptible
35 Hicks Resistant 8 a-g 414 i-v 150 h-r 470 e-m 6 bcd semi susceptible
36 Hicks RG 9a-d 50.4 b-l 195 b-f 493 b-h 7 abc susceptible
37 Hong Garten blatte 9a-d 50.7 b-l 195 b-f 493 b-h 7 abc susceptible
38 K 326 6 g-i 335 n-x 110.3 s-v 435 n-q 4e semi resistance
39 K326 F 9 ad 19.3 u-x 181.7 c-i 461.7 h-o 4.6 de semi resistance
40 K 326 NF 7.6 b-h 412 j-v 133 m-u 461.7 h-o 4.6 de semi resistance
41 K 394 8 ag 434 gt 155 g-p 478 c-l 6 bcd semi susceptible
42 K 110 8.3 af 45.7 d-q 161.7 e-n 486 b-i 6 bcd semi susceptible
43 Kutsaga 110(E2346) 9ad 50.7 b-l 195 b-f 496 b-g 7 abc susceptible
44 Kutsaga 110 6.6 e-i 25.2 s-x 106 tuv 428 pq 4e semi resistance
45 Kutsaga 51 E 7 d-i 323 px 120 p-v 450 j-q 4e semi resistance
46 Kutsaga E1 7 d-i 315 g-x 1182 g-v 445 |-q 4e semi resistance
47 Kutsaga E1(B 1075) 8a-g 40.9 j-v 150 h-r 465 g-n 6 bcd semi susceptible
48 Kutsaga GA 36 9ad 49.9 b-l 195 b-f 483 b-j 7 abc susceptible
49 Lock Wood 9 a-d 51.8 b-l 195 b-f 500 a-f 7 abc susceptible
50 Ludo gortez2317 8.3 a-f 42.7 h-t 160 f-o 480 c-k 6 bed semi susceptible
51 Mac Nair 944 5i 13.9 x-z 56.7 w 380 r 2f resistance
52 MC 1 6 g-i 26 s-X 100 uv 426 q 4e semi resistance
53 MC 101 9a-d 50.8 b-I 190 b-g 496 b-g 7 abc susceptible
54 Manilla Geel 7 d-i 35 m-x 123.3 p-v 450 j-q 4e semi resistance
55 Mont Calm Brum 7d-i 32.3 p-x 120 p-v 450 j-q 4 e semi resistance
56 NC 95 6.3 f-i 25.3 s-x 190 b-g 463.3 g-0 6 bcd semi susceptible
57 NFBE 63 8.3 a-f 46.7 d-o 168.3 c-m 480 c-k 6 bed semi susceptible
58 NC 11-51 7.6 b-h 39.9 k-v 140 |-t 473 d-m 5.3 cde semi susceptible
59 NC 60 9 a-d 56.9 b-g 176.3 c-k 496 b-g 6 bcd semi susceptible
60 NC 89 7 d-i 32.6 p-x 126.7 n-v 453 i-q 4 e semi resistance
61 NC 95x’\(130h.2Mutant 8 a-g 31.7 g-x 145 j-s 466.6 f-n 5.3 cde semi susceptible
6 NCXCHMUBN g0y 522 b 181.7¢i 500 af 6 bed semi susceptible
63 NCTG 52 9ad 51.4 b-l 180 c-j 500 a-f 6 bcd semi susceptible
64 North Carolina(2326) 9.7 ab 414 i-v 190 b-g 470 e-m 7 abc susceptible
65 North Carolina 88 10a 61.07 bc 200 b-d 510 abc 8a susceptible
66 NR 23 6.3 f-i 27.4 r-x 106.2 tuv 423 q 4 e semi resistance
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table 2 Continued Y Jgde aslsl
gall reproduction number of AVERE D mean —_ .
no. tobacco genotypes . eggs peregg  resistance varieties reaction
index rate €ggs mass "
mass index
67 P 49-4625 8ag 41.7 h-u 150 h-r 473 d-m 6 bcd semi susceptible
68 PBD 6 5i 19.9 u-x 180 c-j 466 f-n 4e semi resistance
69 Pee Dee 7 d-i 32.3 p-x 143 k-s 463 g-o0 6 bcd semi susceptible
70 Petrich 84 9.3a-c 54.4 b-j 185 b-h 503 a-e 7 abc susceptible
71 PN 10-26 7 d-i 34.08 n-x 126 n-v 451 j-q 4 e semi resistance
72 Previ stamm V3 9ad 49.5 b-l 170 c-l 500 a-f 6 bcd semi susceptible
73 Previ stamm V6 5i 26.8 s-x 96 v 466 f-n 4 e semi resistance
74 Previ stamm V9 6.3 f-i 264 s-x 100 uv 435 n-q 4 e susceptible
75 RH211 5i 405 j-v 9% v 466 f-n 4 e semi susceptible
76 S$392-3S 3] 95 y-z 40 wx 365 rs 2 f resistance
77 S394-5S 5i 405 j-v 96 v 466 f-n 4e semi resistance
78 SO1 9.6 ab 56.9 b-g 195 b-f 510 a-c 8 susceptible
79 South Carolina 5i 405 j-v 9% v 470 e-m 4e semi resistance
80 Speight G28 10a 59.3 b-e 205 bc 505 a-d 8 a susceptible
81 TI1 66 6.3 f-i 30.2 g-x 110 s-v 450 j-q 4 e semi resistance
82 T1998 7 d-i 33.6 n-x 123 p-v 460 h-p 4 e semi resistance
83 Tirtash 9 7.7 a-g 32.9 o-x 195 b-f 473 d-m 6 bcd semi susceptible
84 Tirtash 10 8.6 a-e 474 c-n 167 d-m 490 b-h 6 bed semi susceptible
85 Tirtash 17 7 d-i 305 g-x 120 p-v 450 j-q 4e semi resistance
86 Tirtash 19 9.6 ab 735 a 250 a 530 a 8 a susceptible
87 Tirtash 30 9 ad 455 e-r 160 f-o 480 c-k 6 bcd semi susceptible
88 Tirtash 31 7 d-i 31.9 g-x 120 p-v 441 m-q 4e semi resistance
89 Tirtash 33 8 a-g 404 j-v 146 i-r 473 d-m 6 bcd semi susceptible
90 Tirtash 4 9.7 ab 40.7 j-v 196 b-e 493 b-h 7 abc susceptible
91 TI33 3] 9.5 y-z 40 wx 365 rs 2 f resistance
92 Vinica 9 ad 48.7 ¢-m 176 c-k 496 b-g 6 bcd semi susceptible
93 Virginia RP 37 9 ad 50.7 b-l 176 c-k 496 b-g 6 bcd semi susceptible
94 Virginia RP 178 6 g-i 26.6 s-x 100 uv 426 q 4 e semi resistance
95 Virginia 115 10 a 59.9 b-d 200 b-d 515 ab 8 a susceptible
96 Virginia Aurea 5i 26.8 s-x 100 uv 466 f-n 4e semi resistance
97 Virginia Bright 88 9.3a-c 545 b-j 190 b-g 500 a-f 7 ab susceptible
98 VirginiaE 1 10a 58.4 b-f 200 b-d 505 a-d 8a susceptible
99 Virginia Gold 7.3 b-h 33.8 n-x 125 o-v 451 j-q 4 e semi resistance
100 Virginia HR 9.3 a-c 55.4 b-h 193.7 b-f 505 a-d 8a susceptible
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Means followed by same letter in each column are not significantly different at 0.01 of probability level according to DMRT test.
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Table 3. Variance analysis of gall index, reproduction factor, number of eggs mass, average of eggs per egg mass of root-
knot nematode (Meloidogyne incognita) in some on flue-cured tobacco cultivars in 2011 year.

mean of squares
Source of variation ~ df
gall index  reproduction rate number of eggs mass average of eggs per egg mass
Replication (Block) 4 0.317 0.23 44.86 67.63
Treatment 17 38.1** 152.7*%* 69619.6** 10995.8**
Error 68 0.37 0.34 451 80.55
C.V. (%) 85 47 21 1.9

ns,** non-significant and significant at 1% level of probability, respectively. 7\ Jloz>! slaws 53 513 sxe 5 1o sxe b i 5 4 5% 4nNS
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Table 4- Mean comparison of gall index, reproduction factor, number of eggs mass, average of eggs per egg mass of root-
knot nematode (Meloidogyne incognita) in some on flue-cured tobacco cultivars in 2011 year.

. Average of Mean
No tobacco genotypes .GaII REprEtLET NIAIEED @ €ggs per egg resistance Varieties reaction
index rate €ggs mass mass index

1 Bel 61-10 2d 1lle 382e 357 f 2c¢ Resistance

2 Coker 176 1.6d 1.18e 38e 354 f 2c Resistance

3 TI33 56D 9.94 cd 287 bed 470 cde 4b Semi Resistance
4 Mac Nair 944 58D 9.92 cd 288 bcd 473 cd 4b Semi Resistance
5 §392-3S 6.6b 10.84 ¢ 299 b 487 bc 45b Semi Resistance
6 Harison special 5.4 bc 9.66 cd 284 cd 468 de 4D Semi Resistance
7 Bel 61-11 44c 9.04d 275d 455 e 4b Semi Resistance
8 Previ stamm v6 6.2 b 10.24c 292 bc 479 cd 45D Semi Resistance

9 South carolina 6.2b 1042 ¢ 294 bc 480 cd 45b Semi Resistance
10 Ch. Mutant 8.8a 15.16 b 402 a 500 ab 7a Suscebtible
11 Vega 1 9a 15.24 b 403a 500 ab 7a Suscebtible
12 Coker 48 10a 15.04b 402 a 500 ab 7a Suscebtible
13 Hicks 55 10a 1554 b 404 a 500 ab 7a Suscebtible
14 North carolina88 10a 189a 412 a 509 a 7a Suscebtible
15 Tirtash 19 10a 18.34 a 409 a 505 ab 7a Suscebtible
16 Virginia E1 10a 18.58 a 415a 511 a 7a Suscebtible
17 Virginia 115 10a 18.18a 409a 505 ab 7a Suscebtible
18 Speight G28 10a 1892 a 416 a 512 a 7a Suscebtible

I 7Yl c\n.w 25 Gl s B S i B S JBlu (sl S 5Kl O g A 53

Means followed by same letter in each column are not significantly different at 0.01 of probability level according to DMRT test.
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ABSTRACT  Root knot causing by nematodes is a major disease of tobacco in all tobacco-producing
countries in subtropical and tropical zones. Resistant cultivars implementation is the preferable economic
management method. Nematicides are expensive and may pollute the environment. Therefore, this study
evaluated reaction of 100 flue-cured tobacco genotypes to Meloidogyne incognita based on completely
randomized design with three replications in greenhouse at 25 + 3°C of Tirtash Research and Education
Center in 2010-2011 years. Each tobacco seedling was inoculated with 2000 eggs and second stage
juveniles in 1.5 kg pot soil. After 60-70 days they have evaluated according to gall index, reproduction
factors, number of egg masses and average of eggs per egg mass. Results of variance analysis showed that
there were significant differences among cultivars. Genotypes of Coker 176, Mac Nair 944, S 392-3 S,
TL33 and Bel 61-10 had the lowest gall index and reproduction factors. Eighteen susceptible and
resistance genotypes were selected based on results of 2010 year and based on completely randomized
design with five replications. The experiment was conducted in Tirtash Research and Education Center in
2011 year. Results of variance analysis showed that there were significant

) . ; Keywords:
differences among the cultivars. Genotypes of Bel 61-10 with the lowest of gall | “resistance
index, reproduction factors, number of egg masses and average of eggs per egg o race
mass, respectively 2, 1.1, 38.2 and 357 and Coker 176 by 1.6, 1.18, 38 and 354 as o tolerance
resistant genotypes were introduced. Genotype of Bel 61-10 as resistant parents o Suscebtible
in breeding work will be used in the future. Cultivar of Coker 176 for cultivation ~ © Engrl'll%

O

in the affected tobacco growing areas to root knot nematode is recommending.
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