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Effect of Enzyme Modulators on Nitrogen Metabolism and Chemical
Components in Tobacco
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Abstract: The field experiments of spraying different enzyme modulators were carried out to enhance nitrogen metabolism during
the fast growth stage with the purpose of solving the tobacco maturity problem in Dali area. To this end, activities of the key enzymes
in nitrogen metabolism and chemical components of flue-cured tobacco were measured. The results showed that spraying ammonium
molybdate could increase nitrogen metabolism and the basic materials in the formation of high quality tobacco. Seven days after
spraying ammonium molybdate at the rapid growth stage, nitrate reductase (NR) activity, glutamine synthetase(GS) activity and protein
content increased by 6.56%, 22.17%, 6.00% and 17.57%, 15.24%, 5.02% in middle and upper leaves, respectively. After spraying
sodium tungstate and glufosinate at the maturity stage, nitrogen metabolism had been weakened with nitrate reductase (NR) activity
and glutamine synthetase (GS) activity decreased by 8.55%, 18.55% and 5.33%, 11.58% in middle and upper leaves, respectively. Total
nitrogen content, nicotine content, protein content decreased, while reducing sugar/nicotine ratio increased. The methods of spraying
ammonium molybdate during the fast growth stage and spraying glufosinate during the mature period were effective in regulating
nitrogen metabolism and chemical components of tobacco.
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Fig. 2 Effects of different treatments on nitrogen reductase
activities of upper leaves(spraying in mature period)

Fig. 3 Effects of different treatments on glutamine synthetase
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in fast growing period)
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Table 1 Comparison of physical properties of tobacco leaves of different treatments spraying in mature period
/cm /cm /g /(g-m?) 1%
0.5% 80.17Aa 34.83 Aa 2.31 Aa 19.87Aab 98.09 Aa 24.10Aa
0.4% 78.67 Aa 32.83 Aa 2.40 Aa 16.92Ab 96.62 Aa 26.93 Aa
10mg/L 77.83 Aa 30.50 Aa 2.57 Aa 17.78Ab 111.84 Aa 25.87 Aa
CK 75.83 Aa 37.17 Aa 2.05 Aa 22.86Aa 117.33 Aa 26.27 Aa
0.5% 74.90 Aa 28.70 Aa 2.63 Aa 18.79 Aa 120.42Aab 25.40 Aa
0.4% 73.00 Aa 29.40 Aa 2.50 Aa 18.26 Aa 126.04Aa 27.90 Aa
10mg/L 74.30 Aa 28.90 Aa 2.59 Aa 18.59 Aa 101.16Ab 27.32 Aa
CK 69.30 Aa 28.10 Aa 2.40 Aa 19.49 Aa 133.33Aa 27.18 Aa

1% 5%
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Table 2 Comparison of different treatments on the nitric
compounds
1% 1% 1%
B2F  05% 244Aa  393Aa  1035Aa  0.62Aa
0.4% 230ABb 3.85Bb 1023Aa  0.60Aa (23]
10mg/L 225Bb  3.74Cc  9.84Bb 0.60Aa
CcK 2.43Aa  3.89ABab 10.20Aa  0.63Aa
C3F  05% 221Aa  3.19Aa 10.37Aa  0.69Bc
0.4% 212Cc  2.87Bb  9.84Cc 0.74Aa
10mg/L 207Dd  2.86Bb  9.64Dd 0.72Ab
CK 218Bb  3.17Aa  9.99Bb 0.69Bc [24]
3 10 mg/L 0.01 kg/hm?
0.40
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Table 3 Comparison of different treatments on carbohydrate
content in tobacco 4
1% 1%
B2F  05% 24788b 1950Bb  079Bb  5.11Bb NR
0.4% 2241Dd 1826Dc  0.82Aa  4.88Cc GS
10mg/L 27.30Aa 2058Aa  0.75Dd  5.24Aa
CK 2377Cc 1832Dc  0.77Cc  4.71Dd NR  GS
C3F  05% 2395Cc 1952Cc  0.82Bb  6.12Cc
0.4% 19.97Dd 18.15Dd  0.91Aa  6.33Bb
10mg/L 26.97Aa 21.47Aa 0.80Cc  7.51Aa
CK 2456Bb 20.03Bb  0.82Bb  6.57Bb
64%
(19 [1] WANG Y Y,HSUPK, TSAY Y F. Uptake, allocation and



34 2017 38
signaling of nitrate. Cell, 2012, 17(8): 458-467. [13] [D].
2] : [M] 2007,
1985 244-252. [14]
[3] [D]. 2013.
[31. 2008 14 16 [15]
31-35. [
4] 2012
5 207-212.
[ 2011 17 1 67-
[16]
e D 2012
[5] (1 |
1. 2012 [17] M].
8 1 51-56. 2002 56-59.
[6] [18] O'NEAL D, JOY K W. Glutamine synthetase of pea
leaves[J]. Plant Physiol, 1974, 54: 773-779.
[1. 2011 20 5  749-751 756. [19] M. 2003
[7] : 99-1 .
[D]. 2003. [20] NH4*
[8] NOs [91.
[J1. 2002 2004 25 1 59-62.
7 5  54-56. [21]
[9] [J1. 2008 3
1] 2004 4 23-27. 153-155.
[10] [22]
[J1. 1998 40 11 (1. 2013 31
2-11. 4 115-120.
[11] [23]
[91. 2016 49 [J1. 2008 44 5
3 17-23. 936-938.
2010 5  98-100. [91- 2007 26 6

938-942.



