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_ [34]
- 6a
20 22 6 3 1w’
70 cm 24 cm 2012
6 27 2013 6 22 2014 6 18  H,S04H,0,
2012 10 13 2013 10 28
2014 10 15 25 cm (341
2012 11 2 2013 10 24 2014 2013 6 2014 6 2015 6
10 31 2013 6 6 2014 6 6 5 0~20cm
2015 6 8
15 cm 1.47 g/em’® pH
0 ~20 cm 15.73 g/kg 1.4
0.97 g/kg 65.50 mg/kg 7.59 mg/kg Excel 2010 SPSS
163.88 mg/kg 884.24 mg/kg pH  8.15 19.0
1.2
3 2
(TS) 5 em(TS-5) 2.1 —
5 cm(TS+5)
2012 6 (1
5 cm 5 cm
14 2m’ 5.61% 5 cm
5 cm
3 0.47%
4mxT7m Scm 6
10 cm 1 2 3
5cm (N) 5 cm 1
240 kg/hm? (P,05)90 kg/hm? (K,0)120 2 3
kg/hm®  60% 40% 5cm 6
(N) 225 kg/hm? 5cm 2
(P,0s) 90 kg/hm’ (K,0)105 kg/hm*  60% 5cm 3
40% 3
(N 46%) (P05 2
12%) ( K,0 60%) - 2
53.5%  57.7%
1.3 2
2012 6 0~20cm B3]
z1 TEAMBEETERNERIERRIEMZE
Table I Crop yields under maize-wheat rotation with different thicknesses of plough layer
(kg/hm’)
1 1 2 2 3 3 (kg/hm?)
TS 8954 a 4849 a 5085a 6 524 ab 8061 a 6177 a 6608 a
TS-5 8679 a 4783 a 4474 b 6174 b 7844 a 5473 b 6238 a
TS+5 9135a 4809 a 4754 ab 6786 a 8243 a 6109 a 6639 a
P<0.05
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- 1.36% 5.36% 11.39%
(2 5cm
5 cm 3 3
6.38% 3 5.00% a 5 cm
2 12.02% 2 6.51% 1
S5cm 3 3 0.10%
3% 5 cm 1~3 3 0.87%
*2 HEZURENFETLEDR
Table 2 Annual changes of crop yields with different thicknesses of plough layer
TS (%)
1 ) 2 C ) 30 ) 30 )
TS-5 -3.07 —-12.02 -2.69 —5.00
-1.36 -5.36 —-11.39 —6.38
- —2.47 —8.28 —6.47 —5.61
TS+5 2.02 —6.51 2.26 0.10
—0.82 4.02 -1.10 0.87
- 1.01 —-0.60 0.79 0.47
(3
5 cm N P205 Kzo
6.06% 2.71% 15.77%
- 10.90% 8.88% 21.24%
«C )
5cm - i K N P
3 341 961 921 kg/hm
& N P,0s
2.47% 8.28% 6.47% 5 cm
K,O
) b 4 25.40 kg/hm’ 17.58%
. m .
kg/hm® 114 kg/hm’ 1.01%  0.79% 8 ’
m
2 0.60% 5 cm S¢
_ 3 N P,Os K,0 3.32%
5 em 0.20%  5.96%
2.2 - K N P
N P05 K,0 1%
£3 TRAMBEEETEXRDEREERRENFHFE SR E (kg/hm?)
Table 3 Nutrient accumulation under maize—wheat rotation with different thicknesses of plough layer
(€] ) (€ ) - (€ )
N TS 98.57 a 61.82b 160.39 a 107.81 a 31.80 a 139.61a 103.19a 46.81 a 150.00 a
TS-5 89.95b 60.71 b 150.67 b 98.12b 26.26 b 12438b  94.04b 43.49b 137.53 b
TS+5 99.16 a 66.55 a 165.71 a 109.23a  2997a 139.19a 104.19a 48.26 a 15245 a
P,0s TS 31.39a 13.66 a 45.05a 3541 a 5.62a 41.02a 33.40a 9.64 a 43.04 a
TS-5 29.38b 14.45a 4383 a 32.88b 4.51c 37.38b 31.13b 9.48 a 40.60 a
TS+5 30.70 ab 14.44 a 45.14 a 3599a 523b 4122 a 33.34a 9.83 a 43.18 a
KO0 TS 30.66 a 144.52 b 175.18 a 30.94 a 129.19a 160.13 a 30.80 a 136.86 a 167.66 a
TS-5 28.43 b 119.12 ¢ 147.55b 28.69 b 97.43 b 126.13b  28.56b 108.28 b 136.84 b
TS+5 30.04 ab 15558 a 185.62 a 31.0la 127.64a 158.66 a 30.53 a 141.61 a 172.14 a
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5 cm
5 cm 23
5 cm 2.3.1
5 cm 4
K,O 5 cm
K,0 2013—2015
- 0.78 0.23 0.84 g/kg 5 cm
5 cm N 2013
K,0 8.31% 18.38% 0.98 glkg 2014 2015 1.71 g/kg
P,0; 1.11 g/kg
K N P 5 cm
15.24 ~ 15.74 g/kg
1.64% 0.33% 2.67% 5 cm 14.70 ~ 15.01 g/kg 5 cm
5 cm N P,05 K,O 16.65 ~ 16.95 g/kg
x4 20132015 FRRMBEEET LRGN RMEAI 2SN
Table 4 Annual changes in contents of SOM and total nitrogen with different thicknesses of plough layer in 2013—2015
(g/kg) (g/kg)
2013 2014 2015 2013 2014 2015
TS 15.74 ab 1524 b 15.54 b 0.95b 0.97b 0.95b
TS-5 14.96 b 15.01b 14.70 b 091b 0.92b 0.95b
TS+5 16.72 a 1695 a 16.65a 1.06 a 1.06 a 1.05a
2013
2014 5 cm 5 cm 5 cm
3.94% 4.83% 5 cm 6.22 ~7.03 mg/kg
11.55% 9.38% 3
2015 5 cm 5 cm 2013
5 cm 2014 15.41%
8.13% 2015 5.40%
5 cm 5 cm
5 cm 2013—2015
33.92% 55.76% 51.74% 2013—2015
2.3.2
5 5 cm 5 cm

£S5 201320015 EARHEEE T HIEENHMANENHSET L

Table 5 Annual changes in contents of soil available phosphorus and potassium with different thicknesses of plough layer in 2013—2015

(mg/kg) (mg/kg)
2013 2014 2015 2013 2014 2015
TS 6.93b 6.78 b 6.22b 168.56 b 168.71 b 163.31b
TS-5 7.03b 6.50b 6.66 b 142.58 ¢ 154.99 ¢ 154.49 b
TS+5 841 a 11.55a 8.54a 225.73 a 262.79 a 247.81 a
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Effects of Topsoil Thickness on Crop Yields and Nutrient
Uptake as well as Soil Nutrients

HAN Shang'??, WU Ji'*", XIA Weiguang®, CHEN Feng®, LEI Zhimeng®,
WANG Yunging'?*, GUO Xisheng'?, LI Min'?

(1 Soil and Fertilizer Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China; 2 Anhui Provincial
Key Laboratory of Nutrient Recycling, Resources & Environment, Hefei 230031, China; 3 College of Resource and Environment,
Anhui Agricultural University, Hefei 230036, China; 4 Wupu Farm of Suixi County, Huaibei, Anhui 235118, China)

Abstract: A field experiment was conducted in Suixi County in the middle of Huaibei Plain from 2012 to 2015, three
treatments of topsoil thickness were designed: original topsoil (TS), 5 cm topsoil removed artificially (TS-5) and 5 cm topsoil
increased artificially (TS+5), plant samples of maize and wheat were collected at the mature stages and soils in 0-20 cm depths
were sampled after quarterly wheat harvest. Crop yields of maize-wheat rotation and nutrient accumulation were analyzed, and
the variation of soil nutrient contents were discussed. The results showed that compared with TS treatment, TS-5 treatment
significantly reduced crop yields and N, P,Os and K,0 accumulation in maize-wheat rotation, decreased by 5.61% and 8.31%,
5.65%, 18.38%, respectively, while crop yields and nutrient accumulation of TS+5 treatment showed no significant change. At the
end of the first rotation, the contents of SOM, total nitrogen and available potassium of TS-5 treatment were obviously lower than
TS treatment. After the third rotation, the contents of total nitrogen and available potassium increased gradually and had no
significant difference with those of TS treatment, while the content of SOM was still at a low level. TS+5 treatment significantly
increased SOM and nutrient contents, they were maintained at high levels after the third rotation. In summary, TS-5 treatment can
reduce crop yields and nutrient accumulation of maize-wheat rotation and the contents of SOM and nutrients are difficult to
recover in the short term. Although TS+5 treatment can improve soil nutrient status, but such improvement has no significant
effect in increasing crop yields and nutrient accumulation.

Key words: Topsoil thickness; Lime concretion black soil; Maize-wheat rotation; Yield; Nutrient accumulation; Soil

nutrients
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