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1 kg
4
( I mm )
1 3
1.1 105 30 min 70
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20165 10 *1 tibkE
Table I Experiment treatments
( NS51g/kg) ( N 54g/kg)
5 4 0~20cm (kg/hm’)
pH 7.8 12.0 g/kg (kg/hm?) (kg/hm®)  (kg/hm) (kg/hm?)
114.3 mg/kg 8.7 mg/kg 134.8 mg/kg T 0.00 0.00 0.00 0.00 60
( N110gkg P,0s440 gkg) T2 20.00 392.16 0.00 0.00 60
( N 320 kg P,0540 glkg) ( K0 T3 14.00 27451 6.00 11111 60
T4 10.00 196.08 10.00 185.19 60
500 g/kg) ( N5lghkg P.0s8.9 ghke TS 6.00 117.65 14.00 259.26 60
K20 9.1 g/kg) ( N54gkg P05 T6  0.00 0.00 20.00 370.37 60
10.4 g’kg  K,0 10.0 g/kg) N
1.2
6 Tl ( >
) T2 +100% -
T3 +70% + 30% T4
+50% +50% T5 +
30% + 70% T6 + 100% KMnO, .
(N) 80.00 kg/hm’ .
75% 25% .
DNS
1
70% 30% P,Os .
101.25 kg/hm? K,0 1.4
236.25 kg/hm’ 50% 20% 30% Microsoft Excel 2013
Origin 8.0 SPSS 17.0
72 m? (Duncan )
(4.8 m x 15 m) 4 120 cm x 2
50 cm 3 18 5
5 2.1
2.1.1
1.3 B
4 ( 30d el 1A ~C
45d 60 d
90 d) 2

0~20cm 3
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T2 T3
T2
1A T3 T4 TS5 T6
2.47% ~ 84.44% 6.37% ~ 69.30% 7.77% ~

TS T6 3 88.11% 21.55% ~91.09%  17.89% ~ 108.64%
2.1.2
TS T6
T2 T3 (101

1.3% ~ 6.4%

lB [11-12] 2
T5 T6 T2 T3 T4 TS5 T6
T2 T3 T4 TS5 44.11% 19.26% 41.85% 75.91% 78.89%
T6 58.05% ~ T5 T6
100.46% 82.37% ~ 129.79% 87.35% ~ 166.81%
42.91% ~ 198.37% 33.82% ~ 190.78% 45.26% ~ 130.00% 35.54% ~ 147.12% T5
T6
1C 5
T5 T6
12, ATl 22 T2 mm T3
350 (a) . 11 cz T2 13 (B) T4 SST5 BET6
10}
T 28¢ b0
HO_D c 8t
S 21t B
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= 14t
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Fig. 1 Effects of different treatments on microbial quantities in soil
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Table 2 Effects of different treatments on microbial biomass in soil
Tl T2 T3 T4 TS5 T6
206.72 ¢ 240.97 ¢ 247.68 ¢ 371.52b 464.40 ab 510.84 a
245.10 b 245.80b 278.64 b 247.68 b 356.04 a 332.20a
311.52b 448.92 ab 371.52b 441.90 ab 548.00 a 557.28 a
154.80 b 247.68 ab 185.76 b 309.60 a 356.04 a 371.52a
10.37d 18.32 ¢d 2231 ¢ 37.20b 43.79 ab 50.67 a
8.70b 12.59b 11.40b 14.64 b 21.36 a 20.45 a
9.48¢ 1821 ¢ 1531 ¢ 25.83b 39.52a 34.66 ab
7.10b 11.20 a 13.39 a 13.23 a 13.88 a 10.61 ab
1473 b 21.00 a 19.73 a 2291 a 2428 a 23.28 a
10.20 b 17.18 a 14.00 ab 16.55 a 19.10 a 20.20 a
9.73 b 1432 a 12.73 a 15.64 a 16.46 a 18.09 a
7.55a 10.82 a 13.37 a 12.18 a 14.00 a 13.55a
(P<0.05) 3
[18]
[13-14]
T2 T3 T4 [12]
T5 T6 76.66% 115.10% T2 T3 T4 T5 T6
258.75% 322.29%  388.59% 43.77% 27.01% 42.88% 88.89%
100.01%
« » « o [15]
T2 T3 T4 T5 Té6
42.57% ~ 68.43% 30.83% ~ 77.09% T5 Té6
55.53% ~ 62.25% 64.83% ~ 87.25%  58.04% ~
98.04%
2.1.3
T2 T3 T4 T5 T6
(16-17) 10.46% ~ 132.64% 9.00% ~ 172.45% 11.18% ~
171.00% 38.46% ~210.06%  66.05% ~ 209.88%
3
T2 T3 T4 T5
T6 60.80% 48.48% [1]
63.64% 195.45%  206.06% T2 T3 T4 T5 T6
T5 35.94% 30.96% 34.29% 42.59%
T6 37.85%
T5 T6 T2
T3 3 T5
T6 T2 T3
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T4 [18]
F3 AEACEEXTHEE T IREGE AR
Table 3  Effects of different treatments on enzyme activities in soil
T1 T2 T3 T4 T5 T6
(mg/(g-d)) 046 b 093 a 0.94 a 1.00 a 1.29a 1.42a
0.66¢ 1.06 b 0.98b 1.08 b 1.95a 2.02a
0.41b 0.71a 0.83a 0.88 a 094 a 1.0l a
0.44a 0.66 a 0.76 a 0.59a 0.45a 0.47a
(mg/(g-d)) 0.67 ¢ 1.08 b 1.01b 0.97b 1.29a 1.37a
0.81c 1.16 b 1.03b 1.16 b 1.53a 1.62a
0.66b 095a 0.86a 0.95a 1.02a 1.08 a
0.59a 0.8la 072 a 0.68 a 0.63a 0.6la
(mg/(g-d)) 3032 ¢ 67.22 ab 59.63b 70.75 ab 83.50 a 69.24 ab
70.00 b 77.32b 76.30 b 77.83b 96.93 a 116.20 a
2430b 56.53 a 66.20 a 61.66 a 66.71 a 7530 a
20.70 ¢ 37.90 b 50.03 ab 56.10 ab 64.18 a 60.40 a
(mg/(g-d)) 2.06 ¢ 2920 291b 3.05b 346a 3.29 ab
2.80b 38la 3.67a 376 a 3.99a 3.86a
2.15b 295a 298a 3.02a 3.12a 326a
2.01b 2.89a 2.67a 2.78 a 2.06 b 223D
(ml/(g-30min)) 345a 3.58a 3.62a 3.68a 3.70 a 373 a
322a 351a 343a 331a 343 a 333a
329a 3.55a 370a 3.53a 3.66a 3.62a
338a 3.65a 3.6la 3.63a 371a 3.69a
2.2 =
23
[2, 20]
3A
2A 4
5 T6
T2 T3 3B T5 Té6
T4
T2 T3 T4 TS Té6
2B T2 T3 T4
T5 T6 T2 T3 T4 4
3 3C
T2 T3 T4 TS
T6 T2 T3 T4
TS Té6
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Fig. 2 Effects of different treatments on contents of total N (A) and alkaline N (B) in soil
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Table 4 Effects of different treatments on chemical components of middle leaves of flue-cured tobacco
(%) (%) (%) (%) (%) (%)
Tl 1340 ¢ 10.62 ¢ 2.94b 228D 1.31¢c 042a 3.61d 0.78 ab 3.12d 0.79b
T2 16.25b 14.60 b 353a 292a 1.48b 032D 4.14 cd 0.83a 4.63 ¢ 0.90 a
T3 18.21 ab 16.40 a 344 a 2.54 ab 1.56 b 0.36 ab 4.77 ¢ 0.74b 433 ¢ 0.90 a
T4 19.20 a 16.63a 291b 2.13b 1.94 a 0.30b 571b 0.73b 6.47 a 0.87 ab
T5 19.73 a 17.78 a 2.26¢ 191c¢ 2.04 a 0.37 ab 7.87 a 0.85a 551b 0.90 a
T6 20.00 a 17.97 a 231c 2.02¢ 2.08a 035D 7.78 a 0.87 a 5.94 ab 0.90 a
(P<0.05) 5
2.5
5 T2 T3 T4 TS5 Té6 T2 T3
Tl
TS5 T6
TS5 T6
x5 FEALIERS IR E2IN:UEA
Table 5 Effects of different treatments on economic characteristics of flue-cured tobacco
(kg/hm’) (/) ( /kg) (%)
T1 2 687.96 ¢ 4.62¢ 17.19 ¢ 77.10 ¢
T2 2 736.57 ab 538b 19.66 b 80.81b
T3 2726.85b 573b 21.01 ab 78.96 be
T4 271528 b 557b 20.51ab 80.21b
T5 2791.11a 6.39 a 22.89a 87.19 a
T6 2 742.96 ab 622a 22.68 a 86.57 a
3 27]
[23]
[17] (B [24]
“« _ 2
[25]
[26]
TS T6
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Effects of Different Ratios of Cake Fertilizers on Soil Biological
Characteristics and Nitrogen Transformation in Tobacco Field

LI Liangl, ZHANG Peij ia’, ZHANG Xiangl*, MAO Jiawei', SI Xianzongl, SUO Yanyanl,
YU Qiong', LI Qi*, FAN Yikuan®
(1 Institute of Plant Nutrition, Agricultural Resources and Environmental Science, Henan Academy of Agricultural Sciences,

Zhengzhou 450002, China; 2 School of Information, University of Sheffield, Sheffield S10 2TN, UK; 3 Henan Tobacco
Company, Zhengzhou 450000, China)

Abstract: The application of sesame cake fertilizer can improve significantly the yield and quality of tobacco in Henan,
but its wide use in tobacco planting is hindered by the high cost, however rapeseed cake fertilizer is more abundant and cheaper,
and is possibly used to partly replaced sesame cake fertilizer for tobacco planting. In this study, the different ratios of rapeseed
and sesame cake fertilizers were designed and their effects on microbial flora and biomass, enzyme activities and nitrogen
conversion were studied in order to determine the reasonable ratio of the two cake fertilizers for fertilizing soil and improving
tobacco quality. The results showed that compared with other treatments, the treatments of T5 (inorganic fertilizer + 30%
rapeseed cake fertilizer + 70% sesame cake fertilizer) and T6 (inorganic fertilizer + 100% sesame cake fertilizer) had better
microbial proliferation in the resettling, vigorous growing and budding stages, but the treatments of T2 (chemical fertilizer +
100% rapeseed cake fertilizer) and T3 (chemical fertilizer + 70% rapeseed cake fertilizer + 30% sesame cake fertilizer) had more
microorganisms than those other treatments in the mature stage. The microbial biomass carbon reached the peak in the budding
stage, but the microbial biomass nitrogen and phosphorus reached the peaks in the resettling stage. The activities of urease,
protease, phosphatase and invertase were all significantly increased in the vigorous growing stage except for catalase, and the
treatments of TS5 and T6 had higher enzyme activities than other treatments. The treatments of TS and T6 were more consistent
with nitrogen nutrition characteristics in high-quality tobacco production and no significant difference between the two treatments.
The treatments of T2 and T3 had slow nitrogen mineralization which was not satisfied with the demand for nitrogen absorption by
tobacco. Therefore, the ratio of 30% rapeseed cake fertilizer + 70% sesame cake fertilizer is recommended to replace 100%
sesame cake fertilizer in tobacco planting because it can save the cost, effectively improve the soil biological characteristics,
balance the nitrogen nutrition and improve the quality of tobacco.

Key words: Cake fertilizer; Tobacco field; Soil microorganism; Microbial biomass; Enzyme activity
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