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Effect of soil fertility quality based on different fertilization and tillage patterns in slope cropland of purple soil
under natural rainfall

PENG Shi-lei, HE Bing—hui’, WANG Run-ze, TANG Bing-zhe

(College of Resources and Environmental Science, Southwest University, Chongqing 400715, China )

Abstract:In order to explore the effect of different fertilization modes and tillage patterns on the quality of purple soil fertility in sloping
cultivated land under natural rainfall conditions, the runoff and soil samples were collected, which based on the research on the experimental
data with 9 years from runoff plots. The runoff volume, organic matter, total nitrogen, total phosphorus, total potassium, available phosphorus,
nitrate nitrogen and ammonium nitrogen were measured exposure to different fertilization modes and tillage patterns. The evaluation index
system of soil fertility quality was established by grey correlation method, and the relationship between soil fertility level, fertilization modes
and cultivation modes were analyzed. The results indicated that under the 5 different treatments, all soil fertility factors decreased in different
degrees. Among them, the decrease of soil nitrate nitrogen and ammonium nitrogen was most significant. The correlation degree of soil fertility
evaluation decreased year by year, and the average annual correlation degree of single cropping with chemical fertilizer under cross slope
tillage was the largest, and the corresponding annual mean runoff was the smallest. Under sloping tillage, the average annual correlation of
farm manure and chemical fertilizer treatment was the largest, and the corresponding annual average runoff was the smallest, and the control
treatment was the opposite. The relation between the average runoff and the average correlation degree fitted linear model (y=-0.000 2x+
0.762 8, R?=0.748 4), with increase of runoff, soil fertility quality significantly decreased. The treatment of cross slope tillage with farmyard
manure and chemical fertilizer was better for maintaining soil fertility level and reducing surface runoff.

Keywords: fertilization pattern; farming methods ; soil fertility assessment; purple soil; natural rainfall
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Table 1 Chemical properties of the test soils

+)Z/em FbU/g kg S R/mg kg B R /mg kg ARWE/mg kg 2F/g-kg! LWlgkg A /mg-kg!  pH
0~20 8.75 19.51 24.19 18.29 0.76 0.68 71.39 8.16
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Table 2 Fertilizer application in different districts

/NE BRI R /g + hm™

RN g b

PRI PO, K.0 KFIE N P.0, K0 KR
CK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T1 138.00 45.00 0.00 72.00 221.00 144.00 0.00 216.00
T2 225.00 75.00 150.00 0.00 188.00 90.00 150.00 0.00
T3 337.50 112.50 225.00 0.00 282.00 135.00 225.00 0.00
T4 225.00 75.00 150.00 0.00 188.00 90.00 150.00 0.00
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HRESH

2.1 ARERERFIFHIEST X TR RERIFE
s ARG 52 0l 52 I K A, 2008—2016 41 1A [
B AR RN L6 30 /NE RN KA KR E I o0 A 4%
R RN, A DEA T A TR . 06 X 4 e RN AR AR A,
LA SE YRR R 1206 mm, 2014 2015 4F 1 2016
AERERR A 53 ) be 22 A V- B B T o 1y 46.93% ,8.79%F1
51.41%  AE BT AR AR R = A AR R AR
T, AR AL IR AR AR (B 1), 2014—
2016 4R RN e AR R AR I H /T A AR 0y, mT
RIS DR AF B 1A SR R A /b, A B R i

KT HIER N ESREA 2T IR = A AR, N e i

2

% 3 2008—2016 FEHEERE(mm)
Table 3 Rainfall over the years(2008—2016 )(mm )

Hy 2008 4= 2009 4 2010 4= 2011 4 2012 4 2013 4 2014 4= 2015 4= 2016 4
W it 963 1199 1045 838 1104 795 1772 1312 1826
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Figure 1 Annual average runoff in 2008—2016
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Table 4 Relation equation of annual change and runoff

y=—alnx+b
yusil R
a b
CK 878.1 2 581.9 0.587 8
T1 361.4 1469.9 0.281 3
T2 513.7 1 740.9 0.485 8
T3 561.7 18374 0.675 4
T4 387.0 1303.1 0.631 4
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Table 5 Soil fertility index

By A PS5 S A/mg kg EAES/mg kg AL/ ke 2%Ug-kg! 4fif/g kg Sffi/g kg HUEKBE/mg ke
2008 CK 1 22.23+1.91 25.94+2.06 9.37+£2.05 0.88+0.22 0.53+0.20 7.49+6.86 18.67+0.45
T1 2 14.73+£1.21 24.13+£7.47 9.49+1.29 0.68+0.07 0.37+£0.29 8.54+0.40 18.37+0.36
T2 3 21.07+5.68 26.69+3.48 10.25+1.12 0.78+0.17 0.49+0.10 11.00+1.85 18.27+£0.49
T3 4 17.72+5.54 23.06+2.32 11.46+2.83 0.81+0.02 0.52+0.20 9.19+0.93 18.50+0.32
T4 5 16.68+4.27 26.23+7.37 10.58+2.23 0.86x0.10 0.81+0.09 7.53+4.13 18.87+0.76
2009  CK 6 20.22+1.91 24.09+1.74 9.1242.05 0.68+0.21 0.50+0.09 4.33£0.95 18.10£0.36
T1 7 16.8120.98 20.68+3.03 10.44+1.29 0.72+0.07 0.5320.12 5.87+0.99 18.1720.25
T2 8 22.43+5.59 24.76+5.48 10.25+1.12 0.68+0.10 0.56+0.05 6.99+2.23 18.10+0.32
T3 9 19.38+4.92 21.37+5.56 11.46+2.83 0.77+0.08 0.66+0.05 8.52+1.06 18.43+0.20
T4 10 17.73+4.93 22.51+5.77 10.58+2.23 0.83+0.08 0.77+0.06 6.86+4.06 19.40+0.97
2010 CK 11 15.53+1.06 16.43+1.00 7.20+1.41 0.45+0.12 0.34+0.02 8.40+0.30 19.67+0.49
T1 12 15.17£1.40 16.73+12.08 11.43£3.51 0.93+0.44 0.56+0.15 8.67+1.95 19.50+0.26
T2 13 15.57+£4.40 10.57£1.31 11.83+£0.49 0.60+0.20 0.50+0.08 9.20+2.58 19.40+0.25
T3 14 13.23+£2.89 16.77+£6.94 10.77+£0.98 0.61+0.10 0.34£0.18 8.33+4.27 19.70£0.15
T4 15 16.63+3.58 16.37x1.56 12.33+0.55 0.77£0.12 0.48+0.06 8.20+3.80 20.50+0.81
2011 CK 16 13.83+2.00 11.33£1.27 7.17£1.40 0.46x0.13 0.34+0.03 8.53+0.31 16.30+0.61
Tl 17 14.57£2.35 14.23+8.06 11.67+3.33 0.67£0.51 0.56£0.15 8.40£0.52 16.37£0.15
™ 18 12.20+2.69 10.3321.72 11.730.60 0.67+0.23 0.510.09 8.10+3.06 16.3720.12
T3 19 16.73+7.62 19.13+8.00 10.9+1.57 0.66+0.12 0.34+0.18 7.90+1.79 16.83+0.12
T4 20 15.67+1.02 12.07+4.88 12.37+1.10 0.63+0.15 0.48+0.06 8.33+0.23 16.63+0.89
2012 CK 21 12.21+2.01 14.46+0.39 6.24+1.19 0.33+0.02 0.24+0.04 5.76+2.00 14.90+0.30
T1 22 12.71+5.58 11.31+5.63 11.55+2.78 0.49+0.02 0.35+0.02 4.43+5.70 15.33+0.31
T2 23 10.67+0.78 17.84+4.62 11.99+1.30 0.49+0.03 0.45+0.01 7.18+0.45 15.43+0.21
T3 24 19.34+0.46 19.31+£0.59 7.93x1.15 0.49+0.03 0.36+0.03 7.43+5.03 15.83+0.40
T4 25 12.83+2.93 15.41£0.18 8.75+1.24 0.51+0.01 0.38+0.02 10.32+1.81 15.77+0.63
2013 CK 26 11.06+3.74 10.05+4.49 12.47+1.04 0.13+0.00 0.27+0.09 5.50+0.15 13.24£0.61
T1 27 12.81£2.67 10.42+5.82 14.87+0.79 0.62+0.12 0.50+0.06 5.83+0.17 14.31£3.14
™ 28 18.55+2.38 10.63+3.23 14.62+1.91 0.58+0.04 0.48+0.04 6.12+0.41 16.29+1.44
T3 29 21.41+1.42 10.3125.78 13.9+0.64 0.68+0.01 0.7220.11 6.44+0.30 15.85+7.67
T4 30 17.5124.93 12.694.90 14.400.76 0.69+0.06 0.530.22 7.8820.11 16.19+2.95
2014 CK 31 10.55+5.77 8.07+5.82 10.93+1.02 0.50+0.13 0.34+0.17 8.67+2.08 11.93+2.03
T1 32 10.87+6.82 9.99+5.95 12.39+1.45 0.63+0.07 0.21+0.17 6.33+2.52 14.33+5.14
T2 33 12.88+0.91 10.46+5.30 12.81+1.82 0.56+0.10 0.16+0.16 6.00+0.58 14.55+10.15
T3 34 13.81+4.77 11.16£5.63 12.21+£2.63 0.61+0.07 0.36+0.26 6.67+3.40 14.67+5.63
T4 35 12.93+1.40 9.69+5.20 13.02+2.03 0.60+0.05 0.38+0.07 9.00+3.29 16.91£3.26
2015 CK 36 10.09+5.93 6.69+4.48 9.51+1.33 0.49+0.11 0.21+0.04 5.24+0.17 10.70£5.40
T1 37 10.24£6.20 8.12+5.96 11.38+1.28 0.68+0.13 0.35+0.08 5.73+0.89 9.40+2.00
T2 38 10.75+6.72 9.36+6.73 11.75+1.47 0.54+0.06 0.35+0.05 6.12+0.89 11.41£1.75
&) 39 14.19£2.15 8.07+5.93 10.92+1.57 0.57£0.07 0.47£0.17 6.13+0.64 12.475.01
T4 40 14.00+1.49 9.46+2.77 11.600.99 0.62+0.04 0.4020.13 6.79+0.69 11.82+1.87
2016  CK 41 8.3546.19 6.63+4.21 8.5242.18 0.25+0.11 0.130.04 4.330.17 11.7320.81
T1 42 9.89+5.48 7.27+4.15 10.89+0.63 0.59+0.13 0.29+0.02 4.67+0.89 11.66+2.13
T2 43 10.11+5.10 7.00+4.35 8.40+1.51 0.50+0.06 0.36+0.16 4.91+0.89 11.46+7.54
T3 44 10.81+5.53 7.28+4.09 9.63+0.47 0.51+0.07 0.49+0.21 4.76+0.64 10.26+8.37
T4 45 9.88+5.50 8.88+5.34 9.89+1.16 0.60+0.04 0.41£0.25 4.71+0.69 13.55+2.15
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Table 6 Average annual runoff and correlation

in different fertilization modes
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