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Distributions and Correlations of Micronutrient Contents between Soil and
Flue-cured Tobacco Leaves of Shandong Province
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Abstract: Field investigation and laboratory analysis were conducted to study the distributive characteristics and relationships of
micronutrients between soil and flue-cured tobacco of Shandong Province, thus, to provide a theoretical basis for the flue-cured
tobacco production. The results showed that the contents of available Fe and Mn in the plough horizon were plentiful, while those of
Cu and Zn were moderate and insufficient, respectively; in most tobacco-growing areas of Shandong, the Fe and Mn contents were in
the range of high quality tobacco production in China, and the Cu and Zn contents were moderate. Multiple linear regression analysis
and partial correlation analysis showed that the micronutrient contents in tobacco leaves were positively correlated with the available
micronutrient contents in soil, there existed synergistic and antagonistic effects among the micronutrients. Therefore, Cu and Zn
fertilizers should be applied more in Shandong.
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Table 1 Criteria of soil available micronutrients
0~30 cm
0.149 mm <25 25~45 45~100  10.0~20.0  >20.0
<10 1.0~50 50~150  15.0~30.0 >30.0
37 <0.1 0.1~02  02~1.0 1.0~1.8 >1.8
7 5 <03  03~0.5  0.5~1.0 1.0~3.0 >3.0
2 Fe Mn
19 6 - 90% i
Cu Zn Zn
112 /n 0.5 mg/kg Zn
C3F 37 0.5~1.0 mg/kg 62%
GB 2635—92
/n
1 kg
60
2.2
1.2 Fe Mn Cu Zn
121 Fe Mn Cu /n [16] 3
DTPA - 4 C3F
[14]
Fe Mn Cu Zn
1.2.2 02 g Fe Mn Cu
5mL HNO; 3 mL 7n
H202

50 mL
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Table 2 Statistic analysis of available micronutrient contents in Shandong tobacco planting areas
/%
s (mgkg™) 1%
(mgkg™)
18.86+14.97 2.22~50.67 79.34 2.70 5.40 35.14 16.22 40.54
27.37+23.24 4.69~101.93 84.91 0 2.70 45.95 10.81 40.51
0.83+0.34 0.12~1.57 41.05 0 5.40 76.00 18.60
0.69+0.34 0.21~2.21 49.50 0 29.70 59.46 10.84
3 Fe Mn Cu Zn mg/kg XTI X X5 X
Table 3 Criteria of micronutrients in tobacco leaves « ’
<55 55~90 90~120 120~200 >200
<20 20~40 40~150 150~500 >500 *
Y,=181.13+2.53X,+82.09X; R=0.4955 ’
<4 4~6 6~15 15~25 >25
*
<7 7~20  20~50  50~80 >80 Y,=207.77+2.05X,-107.75X; R=0.2845
Y3=6.58+0.04X,+10.18X3 R=0.5"
Fe
Fe Mn Cu Zn
Fe Cu Cu
Fe  200~800 mg/kg Mn  40~150 mg/kg Cu
(17 Fe Mn
15~21 mg/kg Zn  20~80 mg/kg
Mn Cu Cu
Fe Mn Cu Zn
Mn Cu Cu
81.82% 57.58% 13.28% 50.62%
Fe /n
2.3 Fe Mn Cu Zn
2.3.1 7n
Fe Mn Cu Zn
Yl Yz Y3 Y4 Fe
Mn Cu /n
4
Table 4 Statistic analysis of micronutrient contents in tobacco leaves of Shandong
+ / 1 1%
B /(mg-kg™) /%
(mgkg™)
306.72£72.36  180.92~560.00 28.99 0 0 0 18.92 81.08
117.73+£91.29 43.62~321.63 51.36 0 0 54.05 45.95 0
15.75+3.78 7.88~27.00 24.02 0 2.70 72.90 18.92 5.40
28.96+9.06 12.66~53.44 28.94 0 40.54 56.76 2.70 0
232 5
Table 5 Partial correlation coefficients of the contents of
micronutrients between soil and flue-cured tobacco
5 Fe Mn Cu Zn
0.61%* 0.13 0.17 -0.25
0.27 0.41%* -0.20 -0.29
0.3 - 0.853** -
-0.3 - -0.2 0.36*

*ookE 5% 1% “r 0.1
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