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Physiological and Biochem ical Studies on
Tobacco Seedlng Resistance aganst CM V

HUANG Fei', ONG rui-fand ,D ING Yong-le”

(1 National Tobacoo Cultivation & Physiology & B iochemistry Research Centrer, Henan A gricultural U ni-
versity, Zhengzhou 450002, China; 2 Pingdingshan Tobacco Campany of Henan Province, Pingdingshan
467400, China)

Absdtract: The correlation betveen the disease indexes of seedlings inoculated with MV and the discase
indexes of adult plants inoculated with GVIV in net roam or infected in nature, using 7 bacco cultivars, nanely
Jintai Na 18, Tiebazi, XinnongNa 3 - 1,NC89, Yunyan 85 etc as the materials trail 3 varietieswere slected
o study the physiological and biochenical mechanisns at the seedlings in the interaction betveen tbacco and
Qv stage The reault indicated that The disease indexes of the seedlingswith artificial inoculation and the
indexes of the adultswere highly positively correlated So artificial inoculation in seedlings can be used as the
upplementary means © identify and screen excellent anti - MV materials rgpidly. The changing rate of SOD
activity after inoculation in the susceptible varietieswas higher than that of the resistance varieties at the pro-
phase (1-5d) (Tiebazi>XinnongNa 3- 1 >NC89), and the changing rates of FOD and PAL activity at
the average level were al®o the case Therefore, the changing ratesof SOD (1 - 5 d) , FOD and PAL can be re-
garded as the supplementary indexes for the identification of resistance of tobacco against GVMV.
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Tab 1 Dissas ndex of sedling stage and adult of tobacco %
Adult Adult
Genotype Seedling Genotype Seedling
Artificial inoculationNatural infection A rtificial inoculationNatural infection
85 18
33 50 48 50 30 00 o 16 50 21 00 12 00
Yunyan85 Jintai Na 18
8
NC89 31 00 44 00 27. 50 . 20 00 29 00 19 00
Qiannan Na 8
3-1
) 24 00 35 50 20 50 KY151 25 00 32 00 21 00
XinnongNa (3- 1)
o 22 00 26 50 16 50
Tiebazi
auv —X—NC89
, 8 —— Hik3-1"5 Xinnong No.3-1
3.1 60.00 —2— 4T Tiebazi
NC89 , 50.00 r
£ 2 40.00
ow :
Y = B r
10.00 | X
O‘OO 1 1 1 1 1 1
221 (FOD) 1 3 5 7 9 11 13 15
avv FOD BRI A)/d
2 FOD After inoculted days
1 NC89 PROD ! MV FoD
' Fig 1 Change ratio of POD activity after inoculation with MV
, FOD , 3-1 NC89 NCB89
avv , ; 3-1 , bd
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Tab 2 Dynam ic change of POD activitiesafter inoculation with CM V at sseding stage
NC89 3-1 XinnongNa (3-1) Tiebazi
/d
) ) u I8 1% v] Iv] 1% U u 1%
Post inoculation days
Control Inoculation  Change rate Control Inoculation  Change rate Control Inoculation  Change rate
1 896 1008 12 50 800 928 16 00 784 944 20 41
3 864 960 1 11 832 976 17 31 864 1088 25 93
5 960 1088 13 33 864 1280 48 15 896 1376 53 57
7 1008 1152 14 29 992 1312 32 26 928 1 280 37 93
9 1056 1248 18 18 1008 1376 36 51 992 1344 35 48
1 1120 129 15 71 1152 1472 27.78 1072 1 440 34 33
13 1072 1312 22 39 1120 1472 31 43 1104 1 440 30 43
15 1 160 1344 15 86 1 160 1472 26 90 1136 1536 3521
Average 1017 1176 15 42 991 1286 29 54 972 1 306 34 16
= ) x100/ Change rate = (the inoculation - the control) x 100/ the control
avv FOD
3 CMV POD
’ Tah 3 Var ance analysis of POD activities of tobacco
5 dNC89 FOD . . . .
(3 after noculation with CM V at sedling
, V arie 5d
FOD id
5 d FOD NC89 1 088a
3-1 Xinnong3 - 1 1 280ab
Tiebazi 1 376b
222 (s0D) Q05
avv DD Different snall lettersmean difference at Q 05 level
4, Ko 2 , 3 0D
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Fig 2 Change ratio of SOD activity after inoculation with GMV
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Tabh 4 Dynam ic change of SOD activitiesafter noculation with CM V at seding stage
NC89 3-1 XinnongNa 3- 1 Tiebazi
/d / / / / / /
Post inoculation days - g} u- gl 1% - g} - g1 1% - gb u- g 1%
9 g Change rate g g Change rate g g Change rate
Control Inoculation Control Inoculation Control Inoculation
1 117 43 138 29 17. 77 103 24 112 39 8 86 101 11 110 28 9 08
3 120 79 111 18 -7.95 112 20 122 47 915 108 48 127 83 17. 84
5 114 37 92 75 - 18 03 108 37 124 21 14 62 113 47 133 38 17. 55
7 119 72 105 07 -1223 115 18 105 34 -854 121 99 117 81 -3 42
9 125 06 132 74 6 14 119 28 123 57 3 60 126 63 112 36 -11 27
1 124 38 118 31 -4 88 122 50 111 81 -873 132 21 119 04 -99
13 127. 62 115 75 -9 30 126 00 109 54 -13 06 118 45 123 84 4 56
15 120 00 97. 37 - 18 86 120 53 103 42 - 14 19 117 89 101 84 -13 62
Average 121 17 114 06 -5 115 91 114 09 -104 117 53 118 30 134
= - ) x100/ Change rate = (the inoculation - the control) x 100/ the control
avv D ) 5 , 1d 3
dNC89 3-1 , ; 5d
; 7 dNC89 3-1 , ;
9d 3-1 D NC89 ,
5d3OD avv
5 CMV SOD
Tab 5 Varince analysis of SOD activities of tobacco after noculation with CM V at sedling
/d Tme
V ariety 1 3 5 7 9
NC89 138 290 0a 111 180 Oa 93 753 3a 105 073 3a 132 740 0a
3-1 XinnongNa 3-1 112 386 7b 122 470 Ob 124 210 0b 105 340 Oa 123 570 Oab
Tiebazi 110 283 3b 127. 830 Ob 133 380 Oc 117. 810 Ob 112 360 Ob
0 05 Different snall lettersmean difference at 0 05 level
223 (RAL) avv PAL
_x_
6. AL NC89 o
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3 ) PAL —— YA T Tiebazi
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: © 1000
PAL , 3-1 -20.00
5 d 3 d 13 5 7 9 11 13 15
b5 [)/d
! ! After inoculted days
! NCB3 3 avVv  RAL
! Fig 3 Change ratio of PAL activity after inoculation with QVIV
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, 3-1 , PAL
) avv PAL
6 CM V PAL
Tab 6 Dynam ic change of PAL activities before and after hoculation with CM V at seeding stage
NC89 3-1 XinnongNa 3- 1 Tiebazi
Fost imculatbn/::ays 8] Iv] 1% Iv] Iv] 1% v u 1%
Control Inoculation  Change rate Control Inoculation  Change rate Control Inoculation  Change rate
1 26 38 29 90 13 32 29 47 33 89 15 03 28 20 32 85 16 51
3 2771 32 08 15 77 28 42 34 94 22 95 29 77 37. 00 24 29
5 29 22 34 92 19 53 28 98 38 15 31 62 29 77 40 71 36 72
7 31 12 38 37 23 28 31 44 41 77 32 86 32 08 43 14 34 50
9 32 08 37. 52 16 95 32 64 4q 70 24 69 3311 41 45 25 19
1 32 R 35 96 11 28 32 96 39 07 18 53 31 2 38 53 20 71
13 33 36 31 68 -5 03 34 92 37. 76 8 15 35 79 40 68 13 66
15 3520 29 22 - 16 99 35 71 37 64 539 35 04 37 57 723
Average 30 92 3371 976 31 82 3799 19 90 31 96 38 99 22 35
=( - ) x100/ Change rate = (the inoculation - the control) x 100/ the control
7 CMV PAL
Tab 7 Var ance analysis of PAL activity of tobacco after noculation with CM V at sedling
/d Time
V ariety 3 5 7 9 1 13 15
NC89 20867a 320833a 349233a 383700a 37.5200a 35933a 316800a 29 220 0a
3-1 XinongNa (3-1) 33 0067b 34 9400b 38 1467b 41 7700b 40 7000b 32 0700b 37 7633b 37 640 Ob
Tiebazi 328533b 37.0000b 40 7100c 43 1400b  414500b 385267b 40 6800c 37 570 0b
0 05 Different snall lettersmean difference at 0 05 level
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