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Effects of N P K on Activity of Key Enzymes for Carbon and Nitrogen Metabolism
and Economic Benefit of Flue-cured Tobacco

ZHAO XianHeng' LIU Weiqun' WANG Shu-hui’
(1. National Tobacco Research Center Henan Agricultural University Zhengzhou 450002 China;
2. Yunnan Academy of Tobacco Agricultural Sciences Yuxi 653100 China)

Abstract: The purpose of the paper was to study the effect of N P K fertilizer on the activeness of key enzymes
involved in C and N metabolism during leaf development and the economic benefit of flue—cured tobacco. Four dif-
ferent treatments ( i. e. nitrogen phosphorus potassium deficiency and CK) were designed in a field experiment to
study the enzyme activeness of nitrate reductase( NR) Glutamina synthetase ( GS) sucrose phosphate syhthase
( SPS) sucrose synthase( SS) and invertase( Inv) . The results showed that NR was majored at the early growth
stage of flue-cured tobacco. Compared with CK the NR activity of N P and K lack treatments decreased by 35. 9%
13.4% and 19. 5% respectively but no significant difference was detected after 85 d of transplanting. In the
process of carbon metabolism the key enzymes SPS SS and INV played a major role at the middle growth stage. N
deficiency could decrease significantly the activeness of key enzyme while P and K deficiencies had no obvious af-
fect probably because of the higher levels of phosphorus and potassium in the experiment plots. The effect of N lack
on leaf yield and output value of flue-cured tobacco was the greatest compared to CK decreased by 19. 7% and
13.2% respectively and the lack of P and K elements had no significant difference with CK. This indicated that N
fertilizer should be sufficient and P and K elements should be controlled properly in order to obtain flue-eured to—
bacco with high yield and good quality.
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Tab.1 The experiment design kg/hm®
Treatment N P K
Al 0 105 210
A2 105 0 210
A3 105 105 0
coT 7 CK 105 105 210
1.3
50 d
18 o 65 75 85 95 105 d
o -80°C
; 105°C 15 min
60°C o
( NR) Ferrario-Méry
‘ (GS)
! ( SPS)
Baxter $ (SS)
9 ( INV)
0, Excel  DPS o
3-5
° 2
2' 1 Y Al
2.1.1 N NR NR
o 2 Al
NR
85 d o
1 ( 65 d) NR
1.1 !
2010 NR
° 11
15.2 g/kg 0.90 g/kg °
2 NR
70.5 mg/kg 48.5 mg/kg 71. 8
Tab. 2 The effect of different treatments on the
mg/kg pH  7.51. .
activities of NR png/( g e h)
1.2 /d  Day after transplant
4 - Al N A2 N A3 N Treatment 65 75 85
N CK o Al 16.984¢ 0.552¢ 0.696a
13 R A2 22.932b 0.701b 0.683a
. . A3 21.331b 0.752b 0.503a
4:6. CK 26.482a 1.0662a 0.602a
: 0.05 3~7
110 em. 55 em Note: Means within column followed by different letters are significantly
69 d 18 ~22 different at P < 0.05. The same as Tab. 3 -7.
120 d o NR

65 75 d CK NR
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(CK)  36.8%. GS
NN 85d ; 85 ~105 d GS
7 Al1.A2.A3 65 d NR o NR
CK 35.9% 13.4% 19.5% N
N GS 95
; 85 d A1.A2.A3 d GS 0
CK A2.CK GS
NR o GS; Al GS
2.1.2 NN GS 3 CK 6.8% ~59.9% A3 (
65 d GS 105 d ) CK 4.7% ~36.8%
; GS .
Al.A3 GS CK 53.2% 0
3 GS
Tab.3 The effect of different treatments on the activities of GS U/(g-*h)
Treatment /d Day after transplant
65 75 85 95 105
Al 35.084b 10. 256¢ 6.826¢ 25.565b 54.258¢
A2 87.359a 16.857ab 9.590b 65.780a 87.926a
A3 47.361b 14.859b 8.953b 60.733a 68.277b
CK 74.950a 19.277a 13.547a 63.705a 58.218¢
2.2 NN
2.2.1 SPS SPS SPS 75 d
NN SPS
o ; 85 d Al SPS
4 SPS 65 ~75d CK 34.2% A2.A3 CK
SPS 2.2% 12.6%;, 95d SPS
105 d  SPS o A3 >A2 >CK > Al Al CK  13.9%;
105 d SPS °
( 75d )  CK
SPS SPS
SPS SPS
o SPS o
4 SPS
Tab.4 The effect of different treatments on the activities of SPS mg/( g * min)
Treatment /d Day after transplant
65 75 85 95 105
Al 2.961a 2.922a 1.595¢ 1.783b 1.205a
A2 3.077a 2.866a 2.479b 2.225ab 1.171a
A3 2.950a 3.014a 2.775a 2.614a 1.543a
CK 2.852a 3.150a 2.425b 2.071ab 1.638a
2.2.2 NN SS SS SS CK CK 48. 4%
( UD- 31.4% 35.6%; 95 d
PC) . 5 Al sS
SS
N SS
o ; 105 d A3

65 d A1.A2 A3 Al.A2  CK 35.21%
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59.71% 38.62%

5 SS
Tab.5 The effect of different treatments on the activities of SS U/(g-h)
Treatment /d Day after transplant
65 75 85 95 105
Al 0.248¢ 0.190b 0.546a 0.552b 0.730b
A2 0.330b 0.291a 0.558a 0.579b 0.618¢
A3 0.310b 0.191b 0.607a 0.707a 0.987a
CK 0.481a 0.250a 0.603a 0.820a 0.712b
2.2.3 N.P.K INV INV INV Al.A2.A3
o INV INV 1.08 1.40 1.37 85
d A1.A2 A3 INV CK
o 35.6% 9.9% 0.4%; 95 d INV
85 d CK 62.9%
o 6 A3 A1.A2 50.7% 23.5% 20.3%;
105 d INV o
85d INV
INV INV
( 85 d) . .
65 d INV o
; 75 d CK
6 INV
Tab.6 The effect of different treatments on the activities of INV mg/( g h)
Treatment /d Day after transplant
65 75 85 95 105
Al 16.837a 18.698b 47.117b 36.060b 31.187a
A2 18.755a 14.397¢ 65.989%a 52.572a 29.402a
A3 19.371a 14.777¢ 72.938a 35.968b 28.350a
CK 19.130a 20.198a 73.216a 27.140¢ 29.538a
2.3 NN o A2
7 A2 > A3 >
CK > Al Al CK 29.92%
19.7% A2.A3 CK N
N . A3 N
; A3 >CK > A2 > Al Al.A2 N
CK 13.2% 2.1% o
7
Tab.7 The effect of different treatments on tobacco economical benefit
Treatment ‘/% ' /% /( 'kg/hmz) /(. /hm?)
Percentage of superior tobacco Percentage of medium tobacco Yield Cross value
Al 56.79%a 34.51¢ 2 473.35b 39 192.45b
A2 29.92¢ 48.42a 3 180. 15a 44 189.70a
A3 45.06b 33.79¢ 3 091.95a 45 972.60a
CK 40.31b 40.29b 3 081.75a 45 157.65a
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