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Effect on nitrogen metabolism of flue-cured tobacco
(Nicotiana tabacum L. ) in fulvic acid applied to
arsenic-contaminated soil
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Abstract A systematic experiment was conducted on the farm of Henan Agricultural University, Zhengzhou, China.
Using Yunyan 85 planted in 400 mm X 340 mm plastic pots, treatments were layed out with 5 levels of 0(CK) ,200,400,
600 and 800 mg/kg (added as fulvic acid)in soil with 50 mg/kg sodium arsenate (Na;AsO, « 12H,O) ,respectively,to
determine the effect on nitrogen metabolism of flue-cured tobacco in fulvic acid applied to arsenic-contaminated soil.
The results showed that different contents of fulvic acid had different effects on nitrogen metabolism of flue-cured
tobacco. Although activity of glutamate-pyruvate transaminase (GPT) was increased in fulvic acid applied to arsenic-
contaminated soil in the rosette stage., but finally improved NO; -N assimilation and inhibited NH; -N assimilation.
Reasonable content of fulvic acid decreased in free amino acids content, and in activity of glutamate-pyruvate
transaminase (GPT) and asparaginase (ASG) ,which finally improved transformation of nitrogen of flue-cured tobacco.
Fulvic acid increased protein content after budding stage and nicotine content during the whole growing period, but
decreased protein content at rosette stage. The best treatment in this experiment was that applied 600 mg/kg of fulvic
acid to arsenic-contaminated soil.
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Table 1 Effects on activity of NR and GS of flue-cured tobacco in fulvic acid applied to arsenic-contaminated soil

NR i P (FW) / (pg/ (g » h)

GS 1EM:/(OD /(g « min))

e TR ] B Ee BRI e pgie
As 50(CK) 0.780 bB 0.751 cB 0.612 cB 16. 900 aA 12.713 a 22.952 aA
FA 200 0.785 bB 1.263 bB 1.119 bAB 13.443 ¢BC 11.117 a 14. 426 cC
FA 400 1.236 aAB 1. 088 beB 0.670 cAB 12. 955 ¢BC 10.711 b 12.783 dC
FA 600 1.367 aA 2.257 aA 1.169 aA 12. 670 cC 10.588 b 12.527 dC
FA 800 1.159 aAB 1.225 bB 1.150 abA 15.101 bAB 12.559 a 20.302 bB
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Table 2 Effects on activity of GPT and ASG of flue-cured tobacco in fulvic acid applied to arsenic-contaminated soil

pmol/ (g + min)

GPT i ASG i P
it 3 — —
ik WM PREE! Eiky L] WM Pale|
As 50(CK) 0.0367 NS 0.0268 a 0.0406 aA 0.189 aA 0.184 aA 0.186 aA
FA 200 0.0400 NS 0.0219 ab 0. 0299 abAB 0.177 bB 0.183 abA 0. 180 bB
FA 400 0.0468 NS 0.0175 ab 0.0295 bAB 0.177 bB 0.181 bA 0.181 bB
FA 600 0.0374 NS 0.0142 b 0.0227 bB 0.176 bB 0.179 cB 0.179 bB
FA 800 0.0389 NS 0.0205 ab 0.0322 abAB 0.177 bB 0.179 cB 0.186 aA
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Table 3 Effects on free amino acid content of flue-cured

tobacco in fulvic acid applied to

arsenic-contaminated soil mg/g

it # IR LA R I
As50(CK) 95.056 aA 91.181 NS 97.211 NS
FA 200 91.672 bcB 89.261 NS 96.796 NS
FA 400 93.246 abAB 89.171 NS  96.527 NS
FA 600 90. 698 bcB 88.329 NS 95.263 NS
FA 800 90. 214 ¢B 89.814 NS 96. 548 NS
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Table 4 Effects on content of protein and nicotineof flue-cured tobacco in fulvic acid applied to arsenic-contaminated soil

E R & B(FW) /(mg/g)

JH T 43 B (DWD / (g/kg)

A TR ] P W AU 1 ER I I g e
As50(CK) 87.111 aA 106. 357 bB 105.051 bB 0.018 NS 0.011 dD 0.027 dD
FA200 87.265 aA 106. 816 bB 105. 904 aA 0.018 NS 0.027 aA 0.041 aA
FA400 86.890 abAB  105.503cC 105. 908 aA 0.017 NS 0.022 bB 0.024 eD
FA600 86.509 bB 107.613 aA 105. 828 aA 0.019 NS 0.023 bB 0.036 bB
FA800 86.967 abAB  106.566 bB 105.233 bAB 0.019 NS 0.017 ¢C 0.030 ¢C
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