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2 1 0.5 0.25mm >(0.25 mm
5 min <0.25 mm (71
0.106 mm
105°C 12 h
[8-9]
>(0.25mm (101 1
0.5 mol/L
pH TI T2 1 ~2mm
=1:5 . - T3 T4 2~5mm
3,5- (MWD)
“ MWD
30 45 60 75 90d (]
90d MWD T3 Tl T2 T4
1.3 15.34% 23.16% 15.96%
Microsoft Office Excel 2013 ~ IBM Statistics
SPSS22.0 [12]
2 [13] 2
2.1 <0.25 mm
666 576 617 652 g/kg
T3 0.66 mm
[5] T3
(6] MWD 20.0% 6.45%  11.86%
F 1 FOHENE RS RIS 1 3% B B R EE AL
Table 1  Soil aggregate compositions under different treatments measured by dry-sieving method
(g/kg) MWD
>5 mm 2 ~5mm 1 ~2mm 0.5~ 1 mm 0.25~0.5 mm <0.25 mm (mm)
T1 65 222 268 195 137 113 1.89
T2 44 232 256 224 155 89 1.77
T3 103 253 200 207 148 89 2.18
T4 63 235 232 222 144 105 1.88
Fx 2 GRIEENE R AR £ 1% A R ARE R
Table 2  Soil aggregate compositions under different treatments measured by wet-sieving method
(g/kg) MWD
>2mm  1~2mm  05~1mm  025~05mm  0.106~0.25 mm <0.106 mm (mm)
T1 71 71 75 117 396 270 0.55
T2 77 93 105 149 360 215 0.62
T3 94 85 99 105 387 230 0.66
T4 80 80 84 104 350 302 0.59
22 (T2 T4) N1 (T1 T3) pH
H2 (T3 T4) HI (Tl
T2) pH
3 N2
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(P<0.01)

(P<
0.01) pH
(P<0.05) (P>0.05)( 4)
®3 RERSEABEENLRIEFRSSENTI
Table 3  Effects of interaction between humic-acid and nitrogen on main nutrients of soil
pH (g/kg) (mg/kg) (mg/kg) (mg/kg)
T1 7.55a 21.5a 959¢ 15.1b 153.3b
T2 7.66 a 204 a 124.5b 16.0b 160.9 a
T3 7.54 a 22.0a 120.6 b 12.8b 129.5¢
T4 7.59a 20.6 a 176.6 a 28.2a 156.4 b
0.08 -1.2 423 8.2 17.3
—0.04 0.4 38.4 5.0 -143
P<0.05
x4 RERSFBEEMNLREIZEFRSSEZMH FIRK
Table 4 F-test of the effects of interaction between humic acid and nitrogen on main nutrients of soil
pH
0.25 0.09 78.55%* 23.80** 72.92%*
0.85 0.98 95.28** 64.30%* 107.70%*
X 0.11 0.02 9.94%* 50.32%* 33.63**
* P<0.05 *k P<0.01
2.3
2.3.1
5 N1 (T1 T3)
N2 (T2 T4) 45d  90d
(14] 60 d H1 (T1 T2)
H2 (T3 T4) 45d 60 d
[13] 30 45 90d
60d 75d
(P>0.05) 454d
(P<0.05) 30d 75d
(P<0.05)(  6)
Fz5 BHERSEEEEXEELIEREEEMERNFZIINH;-N, mg/(g-24h))
Table 5 Effects of interaction of humic acid with nitrogen on urease activity of tobacco soil
30d 45d 60d 75d 90d
T1 1.04 a 0.79 a 0.78 a 0.45b 0.52a
T2 0.63b 0.56b 0.8a 0.49 ab 0.44 a
T3 0.68b 0.57b 0.69a 0.58a 0.49a
T4 0.85 ab 0.50b 0.76 a 0470 0.48 a
0.10 0.15 -0.05 0.04 0.05
0.07 0.14 0.07 -0.06 -0.01
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F 6 [FHERSALEENEETIEREEE ISR F &%
Table 6 F-test of the effects of interaction between humic acid and nitrogen on urease activity of tobacco soil
30d 45d 60d 75d 90d
1.04 7.59 0.44 6.36 0.001
3.62 7.96* 0.16 2.28 1.97
X 19.57* 2.34 0.05 11.80* 1.10
2.3.2
) 45d 90d
(P>0.05) N2 (T2 T4)
(1] 7 N1 (T1 T3) 45 d
75d 90d H2 (T3 T4)
60 ~ HI (T1 T2)
75d G29.84 32.89 45 60 90d
33.53  33.26 mg/(g-24h) 30d  75d
30 d
75d
45~75d T2 T3 (P<0.05) 60 d
T4 T1 60 d (P<0.05)
47.7% 45.9% 30 d 60 d
41.9% (P<0.05) (P<0.05)(  8)
*7 RERSFABEEXLIEEREEEERZIG, mg/(g24h)
Table 7 Effects of interaction of humic acid with nitrogen on invertase activity of tobacco soil
30d 45d 60d 75d 90d
T1 23.7a 21.0a 223D 29.8b 22.8a
T2 21.1 ab 229a 329a 323 ab 21.1a
T3 1940 19.8 a 325a 335a 239a
T4 21.6 ab 235a 31.6a 333a 213 a
-0.21 2.81 4.86 1.12 -0.87
-1.91 -0.29 4.47 2.31 0.60
*8 [FHERSALE/EXERTIREREBEESWNN FE8
Table 8 F-test of the effects of interaction between humic acid and nitrogen on invertase activity of tobacco soil
30d 45d 60d 75d 90d
12.19% 0.04 6.83 15.26* 0.23
0.14 3.44 8.08* 3.58 3.07
19.81%* 0.37 11.40% 5.50 0.13
3 —
[5] [19]
[17-18] >0.25 mm
887 ~ 911 g/kg (MWD) T3
>0.25 mm 334 ~ 424 g/kg ( 900 mg/kg + 40 mg/kg)MWD
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Effects of Humic Acid and Nitrogen Levels and Their Interaction
on Tobacco Planting Soil Quality

MU Jinli', TAN Jun?, LIU Guoshun', DING Songshuangl*, WEN Xinyi1

(1 College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China;
2 Hongkong Zhongxiang International Limited Company, Beijing 100022, China)

Abstract: A pot experiment was carried out on effects of different humic acid and nitrogen levels and their interaction on
tobacco planting soil aggregate composition, nutrient and enzyme activity with the flue-cured tobacco variety of zhongyan100.
The results showed that the soil aggregate mean weight diameters of the treatment with T3 (900 mg/kg humic acid + 40 mg/kg
nitrogen) were the highest in both dry and wet sieving method, and compared with those of the other treatments, they were
increased by 15.3 percent to 23.2 percent and 6.5 percent to 20 percent, respectively. Variance analyses showed that the
interactions of humic acid and nitrogen were not significant on soil pH and organic matter, but extremely significant on soil
available nitrogen, available phosphorus and available potassium contents (P<0.01), and different on soil urease and invertase
activities in each growing period. The results indicated that humic acid, nitrogen and their interactions have significant effects on
improving soil aggregate stability, soil nutrient contents and soil enzyme activities.

Key words: Humic acid; Aggregates; Soil nutrient; Soil enzyme activity
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