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Effect of nitrogen application rate on physiology of flue-cured tobacco plants
with or without inoculation of Phytophthora parasitica var. nicotianae
and the severity of black shank
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Abstract; The effect of different nitrogen (N) application rates (N 71, 142, 213 and 284 mg/kg) on polyphenol ox-
idase (PPO) and catalase ( CAT) activity and the contents of phenols, flavonoids, soluble sugars, free amino acids,
and total nitrogen, as well as the incidence and severity of black shank in flue-cured tobacco ( Nicotiana tabacum L.
cv. Hongda) plants, was studied in a pot culture experiment with or without inoculation of the black shank pathogen
( Phytophthora parasitica var. nicotianae). The results showed that inoculation of black shank pathogen led to higher
PPO and CAT activities, and higher contents of phenols, flavonoids, soluble sugars, free amino acids, and total ni-
trogen in the tobacco plants 5 and 15 days after inoculation ( DAI) compared to non-inoculated plants. A similar

tendency was found under the different N application rates. Increasing N amount caused higher contents of N and free

Wi EHEA: 2009 -12 -11 B HE. 2011 -01 -19

ESTH: ZHEWEL R BRI (07A30) %A .

EER: 85 (1984—) , 2, ZB B A, B LA, FENFRIWEFRAEBRSRHEXRTHAIP . E-mail: shaofang5829@ 163. com
* JEIAYEE Tel: 0871 -5220536, E-mail; zhaozx0801@ 163. com



738 HHERSERER 17 %

amino acids, but decreased contents of flavonoids, phenols and soluble sugars and lowered CAT activity, in both in-

oculated and non-inoculated tobacco plants O, 5 and 15 DAI. The highest and lowest nitrogen amounts induced signif-

icant differences in the above-mentioned biochemical indices. Activity of PPO was higher in the N 142 and 213

mg/kg treatments than in the N 71 and 284 mg/kg treatments. In addition, increased severity of black shank was ob-

served with increasing N application rate. Overall, the results indicated that N application rate affected not only the

initial resistance (pre-infection of the pathogen), but also the induced resistance (post-infection) , which in turn re-

sulted in the different occurrences of black shank. Optimal N management is recommended to decrease the severity of

black shank in the commercial production of N. tabacum cv. Hongda.
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Table 1 Effect of N rates on leaf PPO and CAT activities in flue-cured tobacco plants

with or without inoculation of phytophthora parasitica var. nicotinae

~ i ERL R 5 DAI 15 DAI
IR N rate Before B R B R
Parameter
(mg/kg) inoculation Inoculation CK Inoculation CK
LB EALET 71 11.47 a 8.33 ¢ 8.24 b 9.26 ¢ 8.96 b
PPO 142 11.57 a 10.93 ab 9.86 a 15.00 a" 13.96 a
[U/(g* min), FW] 213 11.85 a 11.11 a 10.56 a 15.56 a 13.06 a
284 11.39 a 9.54 be 8.33 b 12.69 b 12.04 ab
AL S 71 1143.43 a 1233.37 a 1196.41 a 1157.24 a 1139.20 a
CAT 142 952.93 b 1136.76 b*  1084.20 b 950.92 b* 1064. 30 b
[U/(g+ min), FW] 213 821.31 b 1088.97 b 1042.78 b 942.28 b 1054.64 b
284 685.30 ¢ 867.01 ¢ 835.54 ¢ 818.08 ¢ 797.01 ¢

1 (Note) : DAT—HFH 5 KA Days after inoculation. [6]5)] HAR R B3R 22 57K 5% B EKF; + FonMEET , F— b B 5 K%
FrALPE B 22 53K 5% B3 7K Different letters in the same column indicate significant at 5% level, and * indicates significant at 5% level between in-

oculation and control under the same time and treatment.
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Table 2 Effect of N rates on the contents of phenols, flavonoids and soluble sugar in leaves of tobacco plants

with or without inoculation of phytophthora parasitica var. nicotinae

Wisthi R BRSEX >0
Parameters N rate Before B ESETL b AR
(mg/kg) inoculation Inoculation CK Inoculation CK

S 71 16.18 a 24.52 a" 16.24 a 22.12a" 16.96 a
Phenol 142 13.56 b 13.66 b 13.40 b 18.12 b 15.97 ab
(mg/g) 213 11.96 ¢ 12.82 b 12.50 b 14.22 ¢ 13.72 he
284 10. 96 ¢ 11.52 ¢* 10.28 ¢ 12.98 ¢* 12.14 ¢

ey 71 271.24 a 566.00 a* 310.50 a 393.40 a 364.34 a
Flavonoid 142 256.37 b 301.83 b* 284.67 b 347.45 b 336.29 a
(ODy,5/g) 213 254.01 b 258.83 ¢* 239.83 ¢ 300.82 ¢ 279.05 b
284 242.73 ¢ 249. 00 ¢ 247.00 ¢ 252.63 d 226. 84 ¢

A 71 4.54 a 6.67 a 6.23 a 6.34 a 5.81a
Soluble sugar 142 3.31b 6.54 a 6.04 a 6.21 a" 5.23 b
(mg/g) 213 2.59 ¢ 5.82 b 4.94 b 4.90 b 4.84 b
284 2.14d 5.74 b* 4.29 b 4.81b 4.46 ¢

1 (Note) : DAI—EF)f5 R4 Days after inoculation. [FWZ|HRFFRRRZEFIES% BEKT; + R ET, F— B0 58
FpAbBE ] 22 735 5% ‘B 357K - Different letters in the same column indicate significant at 5% level, and * indicates significant at 5% level between in-

oculation and control under the same time and treatment.
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Table 3 Effect of N rates on the contents of N and free amino acid in leaves of tobacco plants

with or without inoculation of phytophthora parasitica var. nicotinae

e o 5 DAI 15 DAI
WA ﬁﬁﬁf Tﬁjji‘? b FEEH b FHFh
foms (mg/kg) inoculation Inoculation CK Inoculation CK
BA 71 3.20 ¢ 3.85¢ 3.73 ¢ 2.84d 2.67c
Total N 142 4.14 b 4.39 b 3.95b 3.12¢ 2.79 ¢
(%) 213 4.16 ab 4.90 a* 4.67 a 3.35b 3.33b
284 4.29 a 4.93a" 4.74 a 4.49 a 4.20 a
WA 71 0.25b 0.84 b 0.78 b 0.46 b 0.43 b
Free amino acid 142 0.27 ab 1.32 a 1.26 a 0.51b 0.44 b
(mg/g ) 213 0.28 ab 1.36 a 1.29 a 0.82a* 0.75 a
284 0.30 a 1.42 a 1.32a 0.89 a 0.76 a

1 (Note) : DAI—EF)f5 R4 Days after inoculation. [FWZ|HRFFRRRZEFIES% BEKT; + R ET, F— B0 58
FpAbBE ] 22 735 5% ‘B 357K - Different letters in the same column indicate significant at 5% level, and * indicates significant at 5% level between in-

oculation and control under the same time and treatment.

#4 FTRERETHEGKENEZEREHRRBRER
Table 4 Effect of N rates on the severity of black shank of flue-cured tobacco plants inoculated
with phytophthora parasitica var. nicotinae

WiEE 0 DAI (n=30) 5 DAI (n=13) 10 DAI (n=9) 15 DAI (n=9)
N rate BIRE(%) RIRHR(% ) A ELE S BRI (%) VN CELE 1S BIRR(%)  WIHERE
(mg/kg) Incidence Incidence Severity Incidence Severity Incidence Severity
71 0 46.15 11.54 55.56 13.89 55.56 22.22
142 0 76.92 23.08 66. 67 33.33 66. 67 4. 44
213 0 86. 92 34.62 88. 89 44. 44 88. 89 52.78
284 0 92.31 36. 54 88. 89 47.22 100. 00 63. 89

7 (Note) : DAI—3ER) 5 K% Days after inoculation.
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