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Abstract

tion were selected as materials, pot experiment method was adopted whih continuous drought treatment ('soil relative water content was 30% —

To form a rapid and suitable drought-tolerant screening method at vigorous stage of tobacco, 7 varieties commonly used for produc-

35% ) for 21 d at vigorous stage by weighting method. The leaf MDA and proline contents and SOD and CAT activities change were tested,
which were chosen to be the joint selection index for screening the varieties. Compared with the control after 14 d drought treatment, the MDA
content of drought-sensitive cultivars TN90 and Honghuadajinyuan were significantly and extremely significantly increased by 45.5% and
27.1% , respectively.Proline content was significantly increased by 58.68% and 35.6% compared with the control. MDA contents of drought-
sensitive cultivars TN90 and Honghuadajinyuan were significantly increased by 45.5% and 27.1%, respectively, SOD and CAT activities were
significantly or extremely significantly decreased.The MDA contents of K326 and Nanjiang 3 were significantly decreased by 12.32% and
23.91% , the MDA contents of drought-sensitive cultivars TN90 and Honghuadajinyuan were significantly increased by 45.5% and 27.1% re-
spectively, proline content was significantly increased by 115.18% and 92.74% respectively, compared with the control after 14 d drought
treatment. After 21 d continuous drought treatment, the MDA content of drought-sensitive cultivars TN90 and Honghuadajinyuan were signifi-
cantly increased by 28.94% and 25.81% respectively, proline content of TN90 was significantly increased by 34.45% , SOD and CAT activities
were significantly decreased.The proline content of K326 and Nanjiang 3 were significantly increased by 85.51% and 96.21% respectively, and
SOD and CAT activities were significantly increased.As a result, MDA and proline contents, SOD and CAT activities could be used as a tobac-
co prosperous joint appraisal indexes of drought resistance of tobacco in vigorous stage, by weighing method to control soil moisture content, u-
sing subordinate function method to evaluate drought resistance material was a relatively rapid tobacco drought resistance identification method.
This research screened out two drought sensitive cultivars TN90 and Honghuadajinyuan and two high-resistance cultivars K326 and Nanjiang 3.
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Table 1 Comparison of tobacco MDA contents after different days of drought treatment
s TR T d VELE T 14 d g TR 21 d

K3 7 d after continuous drought 14 d after continuous drought 21 d after continuous drought
;:ﬁ':ﬁ@ﬁi %5 Az e 3746 T
Variety Treat- MDA &4k RERE MDA 4 5 RERE MDA 4 5t FERE
name ment MDA content CV D.rought MDA content CV D.rought MDA content CV D}rought

code disease disease disease

pmol/g index // % pmol/g index // % pmol/g index // %

NC82 CK 7.24+3.08 9.27 14.78 23.24+5.77 6.89 60.41 16.71+5.26 7.97 15.68

TR 8.31+6.14" 4.83 — 37.28+12.12" " 14.87 — 19.33+9.16"* 13.33 —
K326 CK 7.52+£5.02 4.85 -0.66 25.17+9.43 1146  -12.32 14.43+11.12  15.81 -3.81

TR 7.47+4.36 8.14 — 22.07+3.06" 5.46 — 13.88+9.62 5.84 —
TN9O CK 8.68+3.14 11.45 2.76 25.69+10.32 13.74 45.50 15.03+4.25 6.17 28.94

TR 8.92+6.41 6.47 — 37.38+6.46"*  8.28 — 19.38+7.84° " 10.02 —
4E3EEF 2 5 Jiucaiping 2 CK 7.91+2.27 3.32 17.57 25.13+4.78 6.08 18.15 16.69+12.38 9.35 24.27

TR 6.52+£8.03" " 9.46 — 29.69+10.13" " 14.13 — 20.74+8.78" " 14.44 —
441 5 Bina 1 CK 6.68+1.32 4.66 55.39 23.02+9.99 13.81 28.24 15.85+3.12 6.02 3.34

TR 10.38+3.82" " 4.36 — 29.52+7.82""  8.85 — 16.38+6.47 8.34 —
B Y= Nanjiang 3 CK 8.47+2.13 1.03 1.65 27.35+7.58 9.46 -4.72 18.69+12.33  18.20 3.69

TR 8.61+£6.46 8.88 — 26.06+11.32  13.02 — 19.38+8.76 16.51 —
i k4t CK 8.91+1.01 4.78 24.24 26.09+6.47 9.24 27.10 15.82+4.65 7.48 25.81
Honghuadajinyuan TR 11.07+4.34" " 6.75 33.16£5.85" " 7.85 — 20.33+13.52" " 15.77 —

e x FORF—MFIFE 0.05 KF22 57 B35+ * FRIF—MFTE 0.01 7k
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Note: # indicated significant differences of the same variety at 0.05 level; * * indicated extremely significant differences of the same variety at 0.01 level
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Table 2 Comparison of tobacco proline contents after different days of drought treatment

LT T d LT 14 d LT 21 d
K3 7 d after continuous drought 14 d after continuous drought 21 d after continuous drought
AR 55
Variety Treat- TR & R TSR o B B FEIRE
name ment proline content CV D.nght Proline content CV D'rought Proline content CV Dvroughl
code disease disease disease
ne/s index // % ne/s index // % ne/s index // %
NC82 CK  325.46+37.21"" 29.38 49.51 361.24+47.83  52.13 66.75 352.47+63.24  35.81 59.81
TR 486.58+38.88"" 32.24 — 602.39+£52.64" " 47.38 — 563.29+45.13" " 26.72 —
K326 CK  427.38+21.46 51.23 69.74 451.32+23.89  61.52  115.18 422.39+33.87  41.37 85.51
TR 725.44x46.21° " 47.06 — 971.13+41.01" " 47.13 — 783.61£54.92" " 55.24 —
TN9O CK  305.21+17.83 32.85 38.04 342.37+23.06  62.39 58.68 351.34+30.17 19.02 34.45
TR 421.32+£32.63"" 55.34 — 543.26£51.22" " 54.12 — 472.37+28.79" " 44.85 —
dEZEEE 2 5 Jiucaiping 2 CK  289.69+52.64 23.47 57.88 321.33£33.47  82.31 65.85 377.96+£35.42  63.12  48.50
TR 457.36+52.13"" 35.01 — 532.94+42.83" " 19.77 — 561.27+63.49" " 41.87 —
441 5 Bina 1 CK  354.22+22.31 21.39 41.50 373.52+55.29  27.64 53.24 362.38+52.11 32.58 33.94
TR 501.23+19.99"" 42.33 — 572.37£19.88° " 34.19 — 485.37+41.51" " 52.13 —
B YL.="5 Nanjiang 3 CK  463.21x17.58 38.49 47.12 531.11+42.28  64.13 92.74 477.11£32.23  40.11 96.21
TR 681.47+42.35" " 43.52 — 1023.64+73.36" " 45.28 — 936.15+61.11" " 54.61 —
AW N CK  293.83+44.75 29.82 40.39 347.86+55.12  37.12 35.60 380.27+28.73  33.72 18.80
Honghuadajinyuan TR 412.51+22.13""  18.77 — 471.71£32.11° " 51.22 — 406.33+37.26" " 50.96 —

T e Rl — G FNTE 0.05 K225 3 5 + » FoR Al — @ FITE 0.01 K22 547 i 2%

Note: * indicated significant differences of the same variety at 0.05 level; * #* indicated extremely significant differences of the same variety at 0.01 level
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Table 3 Comparison of tobacco SOD activity after different days of drought treatment

HETHTd TR 14 d TR 21 d
b3 7 d after continuous drought 14 d after continuous drought 21 d after continuous drought
iR R ' e on e on o
Variety Treat- SOD JEHE: ?%*ﬂfﬁ( SOD 3Tk ?%?ﬂfﬁ( SOD 3Tk ?%*ﬂhﬁ
name ment  SOD activiy gy Drousht SOD activity v Drought SOD activity v Drousht
code U/mg ' disease U/mg ' disease U/mg . disease
index // % index // % index // %
NC82 CK 172.92+3.94  3.95 4.63 172.92+3.94  3.95 2.87 184.59+2.06 325 -291
TR 180.93£3.48  3.46 — 177.88£1.14  3.37 — 179.21£5.18  2.06 —
K326 CK 174.09£5.56  8.84  11.60 178.09£5.86  5.04  11.85 167.40£5.81 637 1151
TR 194.28+4.11°°  3.86 — 199.19+3.68* " 3.38 — 186.66+5.35"“  5.81 —
TN9O CK 172.63£3.52 353 —0.26 172.63£3.52 353 —9.10 169.34£10.36  11.28  -10.12
TR 172.19+1.56  1.56 — 156.92+9.72°  5.36 — 152.21+8.59* " 10.36 —
A3 HE 2 4 Jiucaiping 2 CK 176.32+3.58  5.23 3.68 176.32+8.85  3.52 4.54 178.94£3.37 437  -2.58
TR 182.81£5.67  0.61 — 184.32+5.14 918 — 174324948  3.37 —
B4 1 2 Bina 1 CK 180.08+3.41  3.28 1.23 176.08£6.21  3.28 5.13 177.04£5.85  6.88  -2.46
TR 182.30£2.63  2.54 — 185.11+2.15  2.01 — 172.69+8.38  5.85 —
B4VL. = Nanjiang 3 CK 181212675 434 1.14 164212375 358  11.30 172.47£2.25 372 10.87
. TR 183.27+1.83 1.73 — 182.76+8.82" " 8.25 — 191.21£2.91°"  2.25 —
?IXE?‘@E Honghuada- ¢ 178.33+9.78  3.33 4.70 188.33+6.94 627  -3.41 182.23+6.54  7.89  -12.02
Jmyuan TR 186.68+1.07  5.98 181.90+7.28  6.95 — 160.32+7.73"° 6.54 —

T2+ FOR[A— A FITE 0.05 KCFZESR R 5 + * FoR [l —fAITE 0.01 ACF-22 540 .34

Note: # indicated significant differences of the same variety at 0.05 level; * * indicated extremely significant differences of the same variety at 0.01 level
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Table 4 Comparison of tobacco CAT activity after different days of drought treatment

TR d
7 d after continuous drought

HZT R 21 d
21 d after continuous drought

TR 14
14 d after continuous drought

Fﬁ‘j}ﬂ]zﬁ: i}ﬁtg |SR=587=P8 H gz ek H gz b
Variey Teamen  CAT i CATEE i CATEE Pakies
’ code CAT activity CvV . CAT activity CvV . CAT activity CvV .
U/mg ‘ disease U/mg ‘ disease U/mg - disease
index // % index // % index // %
NC82 CK 100.32+8.76 6.56 0.04 114.37+9.17 11.01 12.84 96.89+7.25 9.46 23.68
TR 104.28+4.78 8.83 129.05+£5.96" 8.48 119.83+1.03" " 5.11
K326 CK 124.52+2.36 7.28 22.88 150.16+8.24 12.78 26.67 148.42+5.58 8.50 0.84
TR 152.68+7.89" " 9.79 190.21+7.82" " 10.23 149.67+9.85 12.13
TN9O CK 106.44+1.68 3.45 -7.63 143.12+15.25 18.18  -13.26 125.22+9.16 12.33 -9.38
TR 98.32+9.82° 11.53 124.14+£9.97" 11.46 113.48+4.61" 6.97
4E3EEF 2 5 Jiucaiping 2 CK 109.36+6.86 10.07 -1.32 194.36+9.59 12.85 -13.37 177.35+4.15 6.45 4.22
TR 107.92+11.02 6.63 168.37+8.23" 12.45 184.83+7.21 9.59
Eeq) 15 Bina 1 CK 102.16+£10.11  15.82 7.40 185.71+£7.98 11.85 -14.12 161.84+6.12 8.89 13.06
TR 109.72+8.06" 12.36 159.48+9.46" 12.03 182.98+5.46" 8.46
B{L=" Nanjiang 3 CK 105.90+8.59 10.47 3.93 146.68+11.24  15.38 10.06 134.41+7.83 9.78 13.65
= TR 110.12+9.13 13.13 161.44+10.12" 14.91 152.76+6.48 " 7.84
ﬁjﬁj:#‘rn Honghuada- o 1202621123 1623 -2.11 193.56:10.44 1585 —14.49 138.23£7.16 948  -4.19
TR 119.68+15.64 17.86 171.32+7.85" 11.78 132.44+9.89 12.22

T e FOR[A— AL 0.05 K225 B35+ + FoR Al —AhFRTE 0.01 KF-22 540 3%

Note: # indicated significant differences of the same variety at 0.05 level; * * indicated extremely significant differences of the same variety at 0.01 level
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Table 5 Comparison of subordinate function values and the comprehensive evaluation of drought resistance of different varieties

)8 pRER{E Subordinate function value e AT
AT T mmean <o o Tl Comahen
Variety name MDA 5 s Hﬂi%@kﬁ& o 50D {Eﬁ CAT {Ef’i Average omprehensive
MDA conetent  Proline content ~ SOD activiety CAT activity evaluation
NC82 0.770 4 0.609 3 0.649 3 0.711 4 0.685 1 HL
K326 0.879 4 0.884 1 0.978 7 0.803 7 0.886 5 F=270
TN9O 0.350 4 0.101 7 0.166 3 0.279 1 0.224 4 UK
4EZEEE 2 5 Jiucaiping 2 0.632 9 0.381 2 0.563 1 0.519 8 0.524 3 AT
Hegh 1 5 Bina 1 0.644 2 0.418 5 0.610 3 0.623 7 0.574 2 i
B YL.="5 Nanjiang 3 0.834 5 0.947 6 0.828 6 0.822 3 0.858 3 =i
#14¢ K47t Honghuadajinyuan 0.361 3 0.221 1 0.432 6 0.461 2 0.369 1 RS
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