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| dentifying tobacco strainsresistant to Myzus persicae
(Sulzer) and investigating the mechanism responsible for
resistance to this pest
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(School of Plant Protection, Anhui Agricultural University, Heifei 230036, China)

Abstract [Objectives] To explore the mechanisms underlying the resistance of tobacco to Myzus persicae (Sulzer), provide
a theoretical basis for breeding resistant tobacco varieties and developing comprehensive prevention and control methods for
M. persicae. [Methods] We quantified the developmental duration, fecundity and survival rates of M. persicae on 20 tobacco
varieties with a new leaf-disc assay, and measured the soluble protein, pH, chlorophyll content and leaf trichome density of
fresh leaves of each variety. [Results] Adult longevity, fecundity, duration of the nymph period, and survival, were
significantly different on different tobacco varieties. Among the varieties examined, Minyan57, Minyan7 and Zhongyan102
had weak resistance, but Minyan38, Guiyan3 and Yunyan97 were highly resistant. There was no obvious difference in the pH
of fresh leaves of the different varieties, but there were highly significant, positive, correlations between trichome density,
soluble protein content, chlorophyll a and chlorophyll pigment content of each tobacco variety and the number of M. persicae
adults found on plants of each variety. M. persicae preferred varieties with high trichome density, and high soluble protein and
chlorophyll content. [Conclusion] Of the 20 tobacco varieties tested, Minyan38, Guiyan3 and Yunyan97 were the most
highly resistant to M. persicae. Tobacco varieties with low trichome density, and low soluble protein and chlorophyll content,
were more resistant to M. persicae.
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Tablel Selectivity of the adult of Myzus persicae to different tobacco varieties
Variety “' " Adult number (number per plant) . . -em 2 .
24 h 48 h 72 h Trichome density (number-cm °)
57 1.29+0.57f 1.57+0.95efg 1.14+0.55i1 109.63+6.56k
7 1.57+0.48f 1.00+0.38g 1.29+0.61i 118.88+6.75k
102 1.86+0.51f 1.29+0.47fg 1.14+0.401 130.81+7.56jk
117 7.43+0.84b 10.00£1.46b 10.43+1.72bc 246.35+3.23bc
CF220 4.00+1.43def 5.00+1.43cd 7.71+2.10cde 235.13+3.89%¢
CF225 4.29+1.04cdef 3.00+1.33defg 5.00+1.23efg 235.67+3.68¢
G80 4.75+2.33bcdef 4.00+1.02defg 4.29+0.97fghi 250.75+3.20de
10 7.14+1.56bcd 7.71+1.32bc 8.43+1.31bcd 277.44+4.50bc
G140 5.57+1.34bcde 4.00+1.63defg 4.71£1.71efgh 270.07+3.45¢cd
K326 1.86+0.46f 1.43+0.65fg 1.57+0.72hi 142.56+4.29ij
K346 3.43+0.97ef 2.57+0.69defg 3.14+1.18fghi 168.63+5.10gh
105 3.57+£1.17ef 4.43+1.45cdef 5.00+0.90efg 189.56+5.95fg
4.00+0.87def 3.1440.83defg 1.86+0.63ghi 205.06+6.58f
CF226 4.43+1.39cdef 4.43+1.04cdef 4.86+0.74efgh 238.88+4.84¢
2.99+0.75ef 2.86+0.94defg 3.86+0.63fghi 157.25+8.58hi
103 7.86£1.01bc 4.86+1.77cde 5.43+1.60def 284.71+7.95b¢
2 13.14+1.14a 14.86+1.30a 11.14+0.70b 299.13+2.02b
38 14.43+1.33a 15.29+1.11a 14.57+1.36a 328.03+10.88a
97 12.00+2.40a 14.86+1.12a 16.86+0.91a 296.18+6.10b
3 11.86+0.55a 15.71+1.91a 15.86+2.02a 293.94+0.41b
+ 0.05 LSD 2~ 4

Data in the table are mean + SE, and followed by the different letters in the same column indicate significantly different at

the 0.05 level tested by LSD. The same as Table 2-Table 4.
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Table2 Developmental durations of the different nymph of Myzus persicae on different tobacco varieties

Developmental duration (d)

Variety 1 Istinstar 2 2ndinstar 3  3ndinstar 4  4thinstar Adult longevity Generation period
57 2.25+0.32a 2.22+0.15a 2.23+0.23a 2.05+0.21ab 9.88+0.92fg 10.75+0.39a
7 1.88+0.43ab 2.21+0.27ab 2.00£0.29ab  2.10+0.15a 7.63+0.69¢g 10.19+0.51ab
102 2.15+0.31ab 1.91+0.18abc  1.93+0.17ab  2.05+0.17ab 10.19+1.06fg 10.04+0.40abc
117 2.03+0.53ab 1.90+0.21abc  1.84+0.06ab  2.00+0.21abed  16.19+1.61cd 9.76+0.39abed
CF220 1.95+0.46ab 1.88+0.13abc  1.86+0.23ab  2.03+0.34abc 12.25+1.56def 9.71£0.53bcde
CF225 1.89+0.50ab 1.8840.38abc  1.85+0.12ab  1.96+0.21abcd  12.00+1.47defg  9.57+0.45bcdef
G80 1.85+0.10ab 1.83+0.11abc ~ 1.8240.06ab  1.88+0.13abcd  14.68+1.64cde 9.37+0.14bcdefg
10 1.83+0.17ab 1.75+£0.13abc ~ 1.76+0.11bc  1.79+0.11abed  15.98+1.56¢d 9.13+0.36¢cdefgh
G140 1.82+0.11ab 1.7840.30abc ~ 1.7540.10bc ~ 1.95+0.21abcd  11.33+1.43efg 9.29+0.22bcdefg
K326 1.74+0.10ab 1.76+0.16abc ~ 1.8340.10ab  1.93+0.19abcd 10.58+1.78efg 9.26+0.18bcdefg
K346 1.74+0.22ab 1.65+0.15¢c 1.80+0.11abc 1.91+0.21abed  12.88+2.00def 9.09+0.47cdefgh
105 1.73£0.16ab 1.70+0.12bc 1.7740.10bc  1.76+0.10abcd ~ 11.86+1.12defg  8.96+0.27defgh
1.72+0.24ab 1.63+0.15¢ 1.7440.10bc ~ 1.64+0.13abcdef 11.00+1.47efg 8.73+0.34efghi
CF226 1.69+0.17ab 1.68+0.12¢ 1.7440.32bc ~ 1.56+0.17cdef  15.94+1.63cd 8.66+0.33fghi
1.67+0.45ab 1.56+0.09¢ 1.70£0.18bc  1.58+0.08bcdef  17.69+1.66¢ 8.51+0.24¢ghi
103 1.60+0.30ab 1.55+£0.13¢c 1.67+0.06bc  1.80+0.12abcd  18.25+1.70bc 8.62+0.24fghi
2 1.60+0.24ab 1.56+0.05¢ 1.6940.08bc  1.71+0.12abcde  18.84+1.80bc 8.55+0.33ghi
38 1.58+0.10ab 1.45£0.13c 1.5540.17bc  1.25+0.10ef 22.13+1.64b 7.83+0.35ij
97 1.41+0.16b 1.58+0.17¢c 1.66+0.13bc  1.52+0.19def 28.88+2.05a 8.16+0.32hij
3 1.43+0.21ab 1.53+0.18c¢ 1.36+0.13¢ 1.18+0.11F 18.59+1.44bc 7.49+0.37j
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Table3 Survival rate of the different nymph of Myzus per sicae on different tobacco varieties
Survival rate of different stage (%) 1 -
Variety 1 Istinstar 2 2ndinstar 3  3ndinstar 4  4thinstar Istinstartoadult  Fecundity
57 81.084+2.57¢ 73.334£2.661 72.73+£2.98¢g 85.71£2.91def  37.84+2.55h 36.00+1.08k
7 81.08+2.49¢ 76.67+2.37hi 73.91+£2.26¢ 78.57+3.24¢ 37.84+2.55h 41.75+2.86ijk
102 82.14+2.96de 78.2543.39ghi  77.78+2.20fg 83.334+2.20fg 42.87+2.97h 39.43+1.78jk
117 82.93+4.0lcde  88.25+3.53cdef 90.00+2.27abcde 92.00+2.27bcd  61.00+1.87defg 45.35+4.53hij
CF220 83.33+1.65cde  85.00+4.30defg 88.24+2.54cde  92.87+2.29bc 58.33+2.05efg  51.81+2.34gh
CF225 84.00+2.16cde  90.48+2.07abcde 84.21+£1.90def  93.334+2.10abc  60.00+5.40defg 48.25+2.06hi
G80 84.65+0.51cde  89.32+2.10bcde 88.00+2.16cde  95.24+1.91abc  63.64+4.85defg 52.13+1.30fgh
10 85.00+2.86bcde 88.25+3.88cdef 86.67+3.47cde  91.67+2.87bcde  60.00+3.74defg 50.09+2.77h
G140 85.3242.25bcde  86.22+2.80def  92.00+2.83abc  85.00+2.86efg  58.82+3.38efg  50.65+1.81gh
K326 85.7242.46bcde  83.33+1.70efgh  84.00+2.16¢f 89.47+4.01bcdef 54.30+3.38g 57.79+2.61efg
K346 86.34+2.32bcde 84.22+2.32efg  87.50+3.17cde  92.32+2.10bcd  59.09+2.82efg  61.25+1.05cde
105 86.67+2.52bcde  96.15+1.47ab 92.00+£2.83abc  95.454+2.54abc  73.33+4.59bc 52.65+1.59fgh
87.82+2.59abcd  83.7242.50efgh  83.33+1.70ef 92.87+1.89bc¢ 57.14+3.18fg 63.14+1.89cde
CF226 88.07+1.52abed  81.37+2.00fgh  87.50+3.17cde  95.00+2.55abc  59.70+2.64efg  66.00+2.74bcd
88.2442.09abcd 90.00+1.47abcde 92.59+2.06abc  91.30+2.10bcde  67.65+3.46cde  61.51+3.70cde
103 88.89+2.40abc  91.67+1.38abcd 90.91+1.63abecd 88.89+3.21cdef 66.67+2.78cdef 59.79+0.64def
2 91.30+1.67ab  90.48+2.07abcde 89.47+1.74bcde 93.75+2.3labc  69.54+3.47cd  74.45+0.54a
38 91.43+1.65ab 96.88+2.20a 96.77+2.28a 100.00£0.00a 85.71+3.45a 68.53+5.35abc
97 93.33+1.25a 96.43+1.76ab 96.30+£2.24ab  100.00+0.00a 86.67+3.70a 72.15+3.76ab
3 94.12+£1.97a 93.75+2.45abc  93.33£2.10abc  96.33£2.25ab 79.42+2.46ab  68.53+3.59abc
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Table4 Content of some chemical componentsin fresh leaves of twenty tobacco varieties
Content of some chemical components in fresh leaves (ug.g ")
Variety . pH . b . Chlorophyll
Soluble protein Chlorophyll a Chlorophyll b Carotenoid pigments
57 109.86+4.06h 5.56+0.00gh 457.67£5.55k  188.61+6.72hi 81.61+£2.89ijk 727.88+14.901
7 110.58+1.82h 5.7340.02abc 528.19452.21j 338.43+48.46de 67.78+21.12jkl 934.40+89.26jk
102 131.74+£7.41fg  5.65+£0.02 bedefg  522.71+7.31j  206.73+3.38gh  93.57+0.32ijk 823.02+10.20k1
117 123.97+5.99gh  5.64+0.02 cdefg  737.52+3.34gh 769.45+£63.20b  97.40+11.08hij 1 604.37+52.68cd
CF220 124.86+6.92gh  5.744+0.03ab 721.85+1.79h  586.42+12.28¢  31.09+7.371 1 339.35+18.51fg
CF225 124.27+£3.75gh 5.66+0.01bcdef  785.35+£7.96fg 390.30+£53.99d 162.24+19.50fg 1 337.90+81.35fg
G80 120.49+10.24gh  5.72+0.06abed 848.06+34.84¢ 236.09+6.11fgh 124.37+0.55ghi 1 001.94+12.04ij
10 124.92+11.12gh  5.56+0.03gh 774.76+9.12fgh 302.45+£22.85ef 147.38+7.19fgh 1 224.59+£20.78gh
G140 136.33+5.16efg  5.69+0.05bcd 988.11+£9.52cd  848.79+5.90a 61.36+18.41jkl 1 898.26+15.92a
K326 122.38+7.18gh 5.724+0.04abcd 641.48+6.191 116.92+5.131j  301.16+16.34c 1 495.56+£25.92de
K346 149.214£3.40bcde  5.64+0.03defg 838.75+5.14e  279.55+2.26efg 179.17424.36ef 1 297.47+26.14fg
105  145.93+6.91def  5.67+0.02bcde 969.74+£7.86cd  62.25+13.46) 320.714£39.00bc 1 352.70+40.53f
148.70+0.42cde  5.57+0.03fgh 1072.59+£23.83b 850.72+24.76a  50.74+4.02jkl 1 974.04+46.40a
CF226 157.54+5.48abcd  5.73+0.05abecd 1 077.48+12.16b 278.22+12.65¢efg 159.48+3.41fg 1 285.76+£50.50fg
142.73+6.77def  5.73+0.04abed 814.26+4.58ef 79.789+12.79] 219.74+41.14de 1 113.80+50.02hi
103 164.93+0.07abc  5.73+0.03abcd 944.18+12.10d 209.11£12.41gh 240.72+4.16d 1 394.00+£27.75ef
2 165.51+5.27ab 5.60+0.02¢efg 1017.01£24.84c 406.63+13.10d  123.58+20.18ghi 1 547.21+£27.50cd
38 164.25+2.12abc  5.71£0.03bcd 1 091.49+£29.10b 841.69+40.76ab 46.65+12.12kl 1 979.82+42.41a
97 165.11+1.24ab 5.80+0.03a 1217.66+7.08a 66.494+23.53) 371.414+3.29a 1 655.56+£21.21bc
3 166.98+1.06a 5.50+0.04h 1222.80+12.16a 174.10+7.27hi  355.64+7.04ab 1 752.54+18.94b
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Table5 Correlation coefficients between part of the chemical components of fresh tobacco
leaves and amount of Myzus persicae

24 h 48 h 72 h
r r r
Chemical compositions Correlation P Correlation P Correlation P

coefficient coefficient coefficient
Soluble protein 0.7099"" 0.0003 0.6448" 0.0016 0.5942™" 0.0045
pH - 0.0917 0.6925  -0.1499 0.5165 - 0.0313 0.8927
a Chlorophyll a 0.7192" 0.0002 0.6785" 0.0007 0.6728" 0.0008
b Chlorophyll b 0.2342 0.3068 0.1594 0.4901 0.1169 0.6138
Carotenoid 0.1966 0.3931 0.2607 0.2537 0.3271 0.1479
Chlorophyll 0.6372" 0.0019 0.5813" 0.0057 0.5616"" 0.0081
Trichome density ~ 0.8758" 0.0001 0.8053" 0.0001 0.8184" 0.0001

o P 0.01

** indicates extremely significant correlation (P 0.01).
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