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Effect of Different Textural Soils on Mineral Nutrition Content in
Leaves and Roots of Flue-cured Tobacco during Growing Period

GAO Chuan-qi',LIU Guo-shun'* ,FAN Wu-guang’, YANG Yong-feng',
LIU Dian-san' ,ZHANG Yuan-ying', HE Yong-qiu'
(1. National Tobacco Cultivation and Physiological and Biochemical Research Center, Henan Agricultural

University, Zhengzhou 450002, China; 2. Nanyang Tobacco Company,Nanyang 473000, China)

Abstract: Exploring the difference of mineral nutrition contents in leaves and roots of flue-cured
tobacco during growing period could help to provide the basis for flue-cured tobacco cultivation
measures under different soil texture conditions. Sandy loam,silty clay,loam soil and sand culture
were selected to develop this experiment with flue-cured tobacco breed NC89 in 2012. The results
showed that the contents of Mg,Fe,Cu,Zn in leaves and Mg,Fe,Cu in roots of flue-cured tobacco
were influenced by different textural soils. Ninety days after tobacco transplanting, the contents of
N,P,K,Ca,Mg,Fe,Zn in leaves and Mg, Cu in roots were higher in silty clay treatment. The con-
tents of N,P,K,Zn in roots were higher in loam soil treatment, but lowest in sandy loam treat-
ment, While the content of Fe,Ca in roots were highest in sandy loam treatment. The variations of
mineral nutrition content in leaves and roots were different except potassium during the growing
period. Therefore, tobacco mineral nutritional status can be regulated through supply of nutrients
under different soil texture conditions.
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H ZJ ) A A o b ’
[3] 3 s
)
s [17-20] ,
LBJ o ) b
s R . N \ 3
Lol ° ) ’
[10-13]
[14-15] . 1.1
. NC89,
, 45 cm, 40 cm, 45 cm,
NN 25 kg, s
. o . 3 . .
, - 1. 2, .
o , \ . o
1
% % % 5 o L/ pH
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg)
70. 67 13. 35 15.98 746.77 34,17 6.25 34. 68 7.56 7.22
7.89 49. 34 42.77 1285.11 82.42 5.57 110. 93 17.62 6.83
33.72 43. 27 23.01 865.43 62.95 2.65 38.00 14. 85 7.21
0.05~2 mm,0. 002~0. 05 mm,<<0. 002 mm .
2
/(g/kg) /(mg/kg)
N P K Ca Mg Fe Mn Cu Zn
0.75 0.06 1.32 0. 87 0.77 3 016.79 91. 95 0. 80 8. 81
1. 29 0.12 1. 96 0. 82 1. 05 3 518. 87 80. 09 1.33 14. 85
0. 87 0.07 1. 84 0.77 0.92 2 985.92 67.55 1.02 6.70
1.2 , 73,
2012 , 20 d ,
. + Hoagland ( .
) s , 1.3
pH 6. 8, Hoagland 50 L/ 30 d , 15d
( 40% ) N . 3, NN ,
3 , s
30, , 3, o 105 °C 15 min,
5 6 , 1 2 m, 60 °C . 0. 25 mm
0. 55 m, N 4 g/ N : o 3 o
P,0O; : K;O=1:2:3 , 1.4
(N : P,O; : K,O=10: 10 : 20), . 0.4¢g , 95%
o . 3~4 ;



100 C, 0.5 h; 60~75 d o 30 d,
250 C, 1 h; 500 C, 3 h; P ; 3
500 ) ] P (1. 17
50 mL , . K. g/kg),
P.Ca.Mg 10 P , P
Fe.Mn.Cu.Zn o H p
ICP-MPX . . P
o N . ( 60 d ) p
[21] . ) P
1.5 .
Excel 2003 DPS 7. 05 . 4
P /k
2 g/kg
/d
2.1 N 30 45 60 75 90
2.96 2.23 2.13 1.34 1.22
3 ’ 30.d ’ 3.49  2.27  2.07 1.52 1.49
N 3.58 2.21 1.92 1.37 1.29
R 45~75 d, N 3.20  2.24 2,26 1.48 1.17
2.39  2.06 2.09 1.91 1.26
’ N 2.44  1.68 1.99 1.94 1.95
o 30 d( ) 90 d( 2,96 1.57 1.99 2.01 2.08
) 2.68 1.99 254 1.97 1.71
N s s 2.3 K
2 4.93.1.73 g/kg. . 5 , K
N . . 30d
N R K X
, N .3
° K , K
60~75 d. N 1 . 9 K
N , K K
60 d, 2 75 d,
75 d 90 d , N K
N K : .3
3 K .
N #/ke 60d .3
/d
- K b b
30 15 60 75 90
4,47 3.31 3.21 2.50 1.60 K o
4,93  3.57 3.50 2.77 1.73 s
4.45 3.35 3.30 2.27 1.55
K k
488 4.22 3.50 2.38 1.72 &/ke
2.58 2.20 2,02 2.51 1.19 /d
2.68 1.72 2.06 1.76 1.53 30 45 60 75 90
2.73 1.67 1. 89 2.12 1.71 34.89 21.23 16.83 13.28 9.91
3.28 2. 60 2.73 2.46 2.29 43.56 24.45 17.32 14.28 11.66
29.18 19.44 15.18 14.38 10.26
2.9 P 42.44 32,14 26.75 24.13 17.43

23.87 21.78 14.02 11.14 5.64

30.75 20.61 17.69 12.11 9.20

P ’ 29.25 18.64 17.55 13.63 10.96
. P 43.39 39.57 26.16 23.96 17.20
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2.4 Ca 2.6 Fe,
6 , Mn.Cu.Zn
Ca ° 8 ’ ’
s . y 30 d , Fe.Mn,
Ca 1) Zl’l 1) 3
Ca ;3 45 d )
Ca 262.79.151.79.66. 50 mg/kg. .
R (28.50 g/kg) o Fe.Mn.Zn
’ Ca Mn
(20.97 g/kg) o Ca
o ’
° Fe.Zn Fe.Mn,
Ca Ca .
¢ Zn .
6 Cu Fe.Mn.Zn
Ca k
g/ g . 30 d ,
/d Cu
30 45 60 75 90 .
30.86 36.18 36.63 29.77 20.97 ; Cu
25.50 28.54 35.95 28.69 27.30 . 90 d
32.12 29.78 36.59 34.97 22.62
23,26 28.50 26.62 22.43 21.88 ’ Fe (140. 24 mg/kg)
21.62 26.56 13.02 17.53 18.68 ; Mn. Zn
10.19 10.66 14.19 12.22 16.17 ) Cu
11.94 12.56 12.05 15.09 16.82 ’
11.68 14.04 12.07 16.70 16.72 (16. 00 mg/kg) .
2.5 Mg 8
) Fe Mn,Cu.Zn mg/kg
7 . 30 d s
M /d
g ’ 30 15 60 75 90
45d ; Mg Fe 216.26 249.03 179.44 118.90 96.69
. Mg 205.14 202.73 133.00 123.78 113.85
; , 216.35 166.16 146.58 140.20 88.11
Mg (3 89 g/kg), 215.21 262.79 199.63 174.90 140.24
Mg (2 74 g/ke)., Mn 70.75 121.62 114.12  52.45 44.56
, Mg 94.44 165.32 100.01  88.86 69.90
318.67 225.40 220.80 115.27  89.64
; Mg
61.55 151.79 87.05 80.38 48.79
H Mg
Cu 32.83  19.75  24.36 16.21 16.42
o 30d
55.29  53.80 25.35 17.89 16.72
Mg 3 , ) .
30.17  19.92  14.27 14.20 20.87
Mg (1 83 g/ke). 41,98 25.48  29.42  20.06 16.00
7 Zn 28.93  29.39  24.37 24.02 14.06
Mg g/kg 59.08  43.22 33.18  24.40 18.41
/d 53.11  30.57 26.61 17.35 17.74
30 45 60 75 90 58.20  66.50 47.60 30.17 15.62
4.53 5.03 4.86 4.58 2.74
5.69 5.11 5.78 4.20 3.89 9 . 30 d ’
6.83 5.37 5.82 5.65 3.15
5.20  5.87 5.15 3.83 3.73 Mn ’ Zn
5.16  5.84 3.00 2.94 1.83 .
4,16 3.25 3.17 2.00 3.51
479 4.22  3.43  2.85  2.67 Fe 30 d
3.09 7.52 7.20 6.37 5.08 Fe.Cu
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H 8 3
Cu — — — Mn,Cu.Zn 3 o
o , Mn (3) Mg.Fe.Cu
. Fe o 3 o
s Fe , Cu.,Zn ,
8 9, Fe (4) 45d N.K
.Cu.Zn Mg.Mn 3 ,
, o Fe 3 )
9 ° ’
Fe Mn,Cu.Zn mg/kg
/d °
30 45 60 75 90 (5)
Fe 1935.41 1733.98 996.60 1421.57 1 406.84 K,
2 406. 67 2 063.33 2 000.92 1392.43 1 314.11
2 075.20 1969.06 1 851.47 1 385.67 1 322.74 ’ ’
2 661.05 1413.49 1 798.36 1 310.35 1 266. 65 °
Mn 192.17  159.03 112.60  74.53  55.95 ’ N.Ca. Mg ’
221,75 14064 12957  61.50  38.81 P ’ i Fe.Mn
610.92 196.92 185.44 171.28  93.69 ° Fe
260.51  233.99 212.97 206.02 131.90 ’
Cu 32.90  26.39  27.10 22,04  12.89 La4 , .
25. 27 14. 94 21.06 19. 52 34. 21 y
38. 26 14. 45 21.44 20.73 23.53
30. 36 25.49 29.16 24. 60 22. 30
Zn 47.09 22.52 25. 65 24,28 19. 14 ’ ' '
39. 20 25. 44 27.82 24. 96 20. 06 °
35. 67 21. 98 22.85 21. 64 21. 69 ’
37.79 32.09 33.10 34.09 19. 37
3
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