2019-10 40 5 Chinese Tobacco Science 23

12 3 1 1 3 1 1* 4*
1. 266101 2. 100081 3.
615000 4. 610000
30%
pH
Pearson
NOz-N NH4*-N
pH 30%
30%
S572.06 1007-5119 2019 05-0023-07 DOl 10.13496/j.issn.1007-5119.2019.05.004

Effects of Combined Application of Rapeseed Cake and Chemical Fertilizers on
Nutrients, Enzyme Activity of Tobacco Growing Soil and Nitrogen Utilization
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Abstract: In order to find out the suitable fertilization methods and improve the soil fertility and nitrogen utilization of flue-cured
tobacco in tobacco planting areas of Liangshan, Sichuan, field experiments were conducted to study the effects of combined
application of rapeseed cake and chemical fertilizer on tobacco growing soil nutrients, enzyme activities and nitrogen utilization
under same nitrogen conditions. The results showed that rapeseed cake fertilizer nitrogen replacement 30% chemical fertilizer
nitrogen treatment significantly increased the contents of total organic carbon, dissolved organic carbon, available phosphorus,
available potassium and soil urease activity; significantly decreased soil pH, activities of soil peroxidase and polyphenol oxidase in
flue-cured tobacco mature stage. Pearson correlation analysis showed that the activities of soil peroxidase and polyphenol oxidase
were negatively correlated with dissolved organic carbon, soil polyphenol oxidase activity was significantly positively correlated
with NOs-N content, soil peroxidase activity was significantly positively correlated with NH4*-N content. soil urease activity was
significant positively correlated with soil carbon, available phosphorus, available potassium and carbon nitrogen ratio, but significant
negatively correlated with soil pH. rapeseed cake fertilizer nitrogen replacement 30% chemical fertilizer nitrogen treatment
significantly improved flue-cured tobacco dry matter accumulation, nitrogen content, nitrogen accumulation and nitrogen utilization
rate in the mature stage. The replacement of 30% chemical fertilizer nitrogen by rapeseed cake fertilizer is a suitable fertilization
method to improve soil fertility and increase the growth of flue-cured tobacco and nitrogen utilization.
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Table 1  The amount of fertilizer applied in each treatment in the field kg/hm?
Nutrient input
Treatment N P,0s K0 Rapeseed cake S;:Zi:m ammonium Calcium superphosphate Potassium sulfate
CK 0 0 0 0 0 0 0
T1 105 105 315 0 677 875 630
T2 105 105 315 630 474 796 611
T3 105 105 315 2100 0 612 567
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Microsoft Excel 2016 CK T2 T3 T1
One-way ANOVA 60.08% 131.05% 44.65%
Pearson SAS 94 Duncan 43.72% CK T1 T2 pH
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Table 2  Effects of rapeseed cake on soil organic carbon, 4
dissolved organic carbon and their ratio
r<-0.500 ,
Treatment SOC/(g-kg?) DOC/(mg-kg™* DOC/SOC NO+-N
CK 6.35+0.07b 50.42+4.82b 0.79+0.07a 8-
T1 7.74£0.92 ab 4562 £2.00 b 0.64+0.05a NOs-N
T2 8.66 +0.56 a 72.03+1162a 0.84+0.19a
T3 830+£002ab  68.99+3.42ab  0.83+004a NH4*-N
+ Duncan's
p<0.05
Note: The data in the table were mean+ standard deviation. Values followed C/N
by different letters were significantly different by verification of Duncan's
multiple comparison method at 0.05 probability level for the same growth pH
stage. The same below.
3 pH CIN
Table 3  Effects of rapeseed cake on soil available nutrients, pH and C/N
NH4*-N NO3-N
T Total nitrogen/ ~ Ammonium Nitrate nitrogen/  available Phosphorus/ ~ Available potassium/ ~ PH CIN
reatment (gkg) nitrogen/( mg-kgt) (mg-kg?) (mg kgh) (mg-kg)
CK 095+0.04a 13.85+0.01c 6.26 +0.24 c 10.67 +0.22d 120.40+6.80c 768+0.00a 6.68+0.38a
T1 1.06 £ 0.01a 39.87+0.10a 11.26+0.21a 16.94+3.12¢ 167.84 +0.48 b 751+0.02b 7.33+0.82a
T2 1.07+0.02a 17.71+0.14 be 8.08+0.19b 39.14+0.35a 241.24+7.04a 734+005¢c 8.09+064a
T3 1.06 £0.03 a 21.00 £ 2.65b 6.90+0.19¢c 2445+0.16b 166.77 +15.50 b 739+0.05c 7.93+0.18a
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Fig. 1 Effects of rapeseed cake on activities of soil
polyphenol oxidase (A), soil peroxidase (B) and soil urease (C)
4
Table 4 Pearson correlation coefficients of soil fertility index with soil enzyme activities
NH4*-N NOs-N CIN
. Ammonium Nitrate Available Available Carbon/ pH
Soil enzyme soc DOC pitrogen nitrogen phosphorus potassium Nitrogen ratio
. . -0.079 -0.550 0.671 0.846** -0.136 -0.102 -0.178 0.271
Soil polyphenol oxidase
. . -0.082 -0.507 0.891** 0.830* -0.318 -0.042 -0.189 0.148
Soil peroxidase
. 0.904** 0.612 0.257 0.325 0.798* 0.776* 0.773* -0.916**
Soil urease
*oxx p<0.05 p<0.01 Note: *and **represents significant correlation at 0.05 and 0.01 level, respectively.
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Fig. 2 Changes of dry matter accumulation in flue-cured tobacco at mature stage under different treatments
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Table 5 Difference of nitrogen content in different parts of
flue-cured tobacco under different treatments %
pH
Treatment Root Stem Leaf Flower 3
CK 152+0.05b 1.04+001b 0.94+0.03b 355+0.23b
T1 175+024b 137+0.07ab 146+0.07a 391+0.12ab
T2 209+0.04a 173+02l1a 146+002a 4.13+0.08a C/N 20~40[18]
T3 164+0.13b 1.19+0.08b 0.77+0.02c 3.81+0.08ab
3 9
6 mg/
Table 6 Difference of nitrogen accumulation in different parts
of flue-cured tobacco under different treatments ~ mg/plant 9.73%~21.11%
Treatment Root Stem Leaf Flower
CK 375.9241.29c 403.02 £30.43 ¢ 967.43+7.65b  121.75+33.10c
T1 744.45+76.99b 874.85+13.57b  1963.80+63.35a 229.17+29.40b
T2 955.95+72.89a 1133.67+79.50a 2034.83 +77.01a 297.09+61.78a
T3 719.31+ 64.17b733.05+42.15b 984.06+35.400 182.72+31.88b [19]
7
Table 7 Difference of nitrogen utilization of flue-cured
tobacco under different treatments
Treatment N accumulation/(kg hm=2) N utilization rate/%
CK 3345+1.21d —
T1 68.62+2.81b 3350+153b [20]
T2 80.31+247a 4463+120a
T3 4786+161c 13.73+0.38¢
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