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Bemisia tabaci( Gennadius)

Correlations between resistance of tobacco to tobacco whitefly
and chemical components of tobacco leaves

REN Guang-Wei™ WANG Xin-Wei WANG Xiu-ang CHEN Dan

( Tobacco Research Institute Chinese Academy of Agricultural Sciences Qingdao 266101 China)

Abstract With the aim for the resistance mechanism to Bemisia tabaci ( Gennadius) we determined the chlorophyll
content of tobacco leaves the chemical components in fresh or cured tobacco leaves and analyzed the correlations
between resistance of tobacco to B. tabaci and chemical components of tobacco leaves. Results show that significantly
negative correlation occurs between the chlorophyll content in middle tobacco leaves and the population amount of B.

tabaci . The ratio of K,O to Cl sugar to nicotine nitrogen to nicotine and the contents of reducing sugar nicotine

protein in fresh leaves are correlated with the resistance of tobacco variety to B. tabact yet with no significant level.
Involving the chemical components of cured tobacco leaves nicotine demonstrates the most evident and negative
correlation to the amount of B. tabact while the ratio of nitrogen to nicotine the positive. The total amount of amino acid
is significantly positive correlated to the amount of B. tabaci. Six amino acids have greater effects on the resistance of
tobacco variety including serine. arginine. threonine. glutamic acid. leucine. lysine with the correlation coefficient
reaching significant level. We conclude that the contents of chlorophyll nicotine six amino acids and the ratio of
nitrogen to nicotine have more considerable effects on the resistance of tobacco variety to B. tabaci.
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0.7944( P =0.0185) .r = —0.7496( P =0.0322) .r
= -0.7759( P =0.0236) . .
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Table 1 Resistance degree of eight tobacco varieties to Bemisia tabaci

7))

¢ 7 Nymph and psuedopupa ¢ 7)
No. Tobacco variety Adult per leaf Total number
per leaf

1 Pelo De Orop-1-6 7.33 c 4.33 c 11.67 c
2 NC82 27.67 be 80. 00 be 107. 67 be
3 Speight G —28 45.67 be 94.33 be 140. 00 be
4 Speight G — 140 76. 67 ab 610. 00 a 686. 67 a
5 Sweet Orinoco 9.33 c 15. 00 c 24.33 c
6 86 107. 67 ab 252. 67 ab 360. 33 ab
7 NC89 29. 67 be 4.33 c 34.00 c
8 14 165. 67 a 615.00 a 780. 67 a

o 0.05 2
The number of eight tobacco is same for the following tables. Data in the same column with different letters indicate significantly

different at 0. 05 level. The same for Table 2.

2 8 N N 0.5
Table 2 Content of chlorophyll in middle . .
leaves of eight tobacco varieties .
Ne. Content of Significance of
Chlorophyll difference N
1 36. 30 a . . .
2 35.35 ab 0.5 i
3 34.53 ab
4 33.95 ab ’
5 39.08 a
6 36.25 a N N
7 35.40 ab N N N
8 29.40 b 0.5 0
2.3
8 0
5 ( 3 2.4
. . . 8 5
. N . 3 (
N N 5)
( 4). o o .
( o)
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Table 3 Main chemical components in fresh leaves of eight tobacco varieties ( %)

Chemical components : 2 : N : 0 7 8
Nicotine 0. 46 0.62 0.23 0.34 0. 40 0.45 0.35 0.20
Total nitrogen 4.57 4. 64 5.24 5.81 5.16 4. 64 5.19 5.21
Protein 28.07 28.33 32.51 35.94 31.82 28.52 32.06 32.35
Reducing sugar 3.34 2.93 2.09 1.94 1.94 1.68 1.96 1.93
Total sugar 4.63 5.00 3.44 3.25 3.75 3.75 3.25 4.00
K,0 3.17 2.71 3.23 3.31 2.91 2.73 3.21 3.55
Cl 0. 80 0.59 0. 64 0.65 0. 60 0.57 0.62 0. 65
K/Cl 4.00 4.60 5.00 5.10 4.90 4.80 5.20 5.50
Soluble sugar/Protein 0.16 0.18 0.11 0.09 0.12 0.13 0.10 0.12
Nitrogen/Nicotine 9.93 7.48 22.78 17.09 12.90 10. 31 14. 83 26. 05
Sugar/Nicotine 10. 07 8.06 14.96 9.56 9.38 8.33 9.29 20. 00
Sugar/Nitrogen 1.01 1.08 0. 66 0.56 0.73 0.81 0.63 0.77

4

Table 4 Correlation coefficients between chemical components of fresh tobacco leaves and amount of Bemisia tabaci

Adults Nymph and psuedopupa Total number
Chemical
components
r P P r P
L. -0.5066 0.2001 -0.4627 . 2484 -0.4818 0. 2267
Nicotine
. 0.2229 0.5958 0. 5602 . 1487 0.5138 0.1928
Total Nitrogen
. 0.2423 0.5631 0. 565 . 1445 0.5213 0.1852
Protein
. -0.5301 0. 1766 -0.4239 .2953 -0.4531 0.2595
Reducing sugar
-0.1939 0. 6455 -0.2593 . 5352 -0.2539 0. 544
Total sugar
K.0 0.4128 0.3094 0.5315 . 1752 0.5233 0. 1832
2
al -0.2302 0.5834 -0.0727 . 8643 -0.1025 0. 8092
0. 6271 0. 0961 0.5717 . 1387 0. 5955 0.1193
K/Cl
. -0.2797 0.5023 -0.4033 . 3218 -0.3911 0.338
Soluble sugar/Protein
. L. 0.5955 0.1193 0.5614 . 1476 0.5811 0. 1308
Nitrogen/Nicotine
L 0. 6396 0. 0877 0.4921 L2155 0.5303 0.1763 ]
Sugar/Nicotine
-0.2324 0.5797 -0.3681 . 3697 -0.3529 0.3913

Sugar/Nitrogen
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Table 5 Main chemical components in cured leaves of eight tobacco leaves( %)

Reducing Total Soluble Sugar/ Nitrogen/
Total sugar Protein Nicotine

No. sugar nitrogen sugar/Protein  Nicotine Nicotine
1 15.50 13. 56 2.09 10. 50 2.38 1.48 6.51 0. 88
2 23.17 18. 10 1.48 9.04 2.25 2.56 10. 30 0. 66
3 26.03 20.21 1. 87 9.39 2.13 2.717 12.22 0. 88
4 15. 44 13.88 2.03 10. 24 2.28 1.51 6.77 0. 89
5 15.59 14.30 1.80 8.58 2.49 1.82 6. 26 0.72
6 17.10 16. 99 1.74 8.40 2.29 2.04 7.47 0.76
7 17.94 15.50 2.13 10. 95 2.19 1. 64 8. 19 0.97
8 16.99 14.15 1.93 10. 60 1.37 1. 60 12.40 1.41

6

Table 6 Correlation coefficients between chemical components of cured tobacco

leaves and the amount of Bemisia tabaci

*

Adults Nymph and psuedopupa Total number
Chemical
components
r P r P r P
-0. 1402 0. 7406 -0.2859 0. 4924 -0.2669 0.5228
Total sugar

. -0.0910 0. 8303 -0.3156 0. 4464 -0.2833 0. 4966

Reducing sugar
. -0.0045 0.9917 0. 1242 0. 7695 0.1043 0. 8058

Total nitrogen
. 0.1180 0. 7808 0. 2462 0.5567 0.2294 0.5848

Protein
L -0.8095" 0.0149 -0.6225 0.0993 -0.6710 0. 0685
Nicotine
. -0.1633 0. 6993 -0.3353 0.4168 -0.3128 0. 4506
Soluble sugar/Protein

) L 0. 4645 0. 2462 0. 2353 0.5749 0.2818 0.4989

Sugar/Nicotine
. L. 0.7072" 0. 0498 0.6013 0.1149 0. 6348 0. 0909

Nitrogen/Nicotine
Dk (P<0.05) .

represents the significant correlation( P <0. 05) .
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Table 7 Content of amino acids in fresh leaves of eight tobacco leaves
Amino acids ! g ’ N : 6 ’ 8
Asp 31.20 34.17 39.08 37.60 32.55 34.82 45.61 47.55
Thr 14. 47 14.12 14.08 15.27 14.70 15.07 14. 60 16. 08
Ser 13. 64 13.55 13. 68 14.97 13.90 14. 31 14. 21 15.94
Glu 48. 69 47.40 52.92 52.43 46. 14 46.03 47.09 60. 75
Pro 15.02 13.61 16.97 14. 65 14. 64 15.25 14.51 16.73
Gly 16. 09 15. 46 16. 45 17.00 16.72 16. 54 16. 04 17.22
Ala 20. 06 21.81 21.11 21.33 22.02 21. 68 20.98 22. 68
Cys 1.99 2.24 0.00 2.02 1. 84 1.98 1.83 0. 00
Val 18.71 17.30 27.50 18. 67 18.95 18.90 18.96 25.02
Met 5.59 5.41 5. 88 4.30 4.90 4.44 3.72 5.76
Ile 16. 12 14.95 17. 00 16.76 16.27 16. 16 16. 40 18.13
Leu 24.72 24. 46 25.02 25.70 25.90 25.90 24.57 26. 47
Tyr 11.33 11.43 11. 66 11.79 11.67 12. 66 11.94 12.91
Phe 15.32 14. 84 15.94 16. 06 16. 19 16. 61 16. 49 17.12
Lys 14.95 17. 68 18.61 19. 48 18.01 19. 34 18.91 20. 87
NH, 7.85 7.14 10. 18 9.79 8.01 8.01 10. 41 10. 18
His 4.85 5.33 5.36 5.78 5.62 5. 40 5.59 6.10
Arg 18.24 18.03 19. 16 19. 89 18.90 19. 61 19. 28 20.61
TAA 298. 83 298.92 330. 60 323.50 306.93 312.71 321.13 360. 10
3 . . (
2005)
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Table 8 Correlation coefficient between content of amino acids and amount of Bemisia tabaci

Adults Nymph and psuedopupa Total number
Amino acids
r P r P r P
Asp 0. 5896 0. 1240 0.4414 0.2736 0. 4786 0.2303
Thr 0. 8500™ 0.0075 0. 8405 ™ 0. 0090 0. 8627 0. 0058
Ser 0.8742™ 0. 0045 0. 8904 ™ 0. 0030 0.9092™ 0.0018
Glu 0.7137" 0. 0468 0.7357" 0.0375 0.7497" 0. 0322
Pro 0. 5443 0. 1631 0.3315 0. 4225 0.3775 0. 3566
Gly 0. 6583 0.0759 0.7389" 0.0362 0.7425" 0. 0349
Ala 0. 6312 0. 0933 0. 5043 0.2025 0.5392 0. 1679
Cys -0.5099 0. 1967 -0.3155 0. 4466 -0.3578 0.3842
Val 0.4212 0.2987 0.2426 0. 5626 0. 2804 0.5012
Met 0. 0970 0.8193 0. 0090 0. 9831 0. 0249 0.9533
Ile 0. 6833 0.0617 0. 6271 0. 0961 0. 6524 0. 0795
Leu 0.7399" 0.0358 0.6978" 0. 0543 0.7223" 0. 0430
Tyr 0.9137™ 0.0015 0.6136 0. 1056 0. 6820 0. 0624
Phe 0.7106" 0. 0482 0. 5007 0.2063 0. 5503 0. 1576
Lys 0.7964" 0.0180 0.7018" 0.0523 0.7358" 0.0375
NH, 0.3974 0.3297 0.4141 0.3077 0.4212 0.2987
His 0. 6839 0.0614 0.7202" 0. 0439 0.7313" 0.0393
Arg 0.8637™ 0. 0057 0.8135™ 0.0140 0.8422™ 0. 0087
TAA 0.7997" 0.0172 0.6914 0. 0575 0.7275" 0. 0408
L (P<0.05) (P<0.01),

* represents the significant correlation ( P <0.05) “krepresents the extremely significant correlation ( P <0.01) .

(2005)

o

( Berlinger 1980;

( 1980;
1993) .

2006)

( 2004)

( Crafts-Brandner 2002 ) ;
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( Blua and Toscano
1994; Bi et al. 2001) ;
( Blackmer and
1999 ) .

( . )
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