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(0 ~ 20 cm) 1.33 g/em’ (N 46.3%)
0.50 pH 6.65 14.21 g/kg 0.75 g/kg (P,05 12.0%) (K,0
0.47 g/kg 13.34 g/kg 53.27 mg/kg 60.0%)
9.76 mg/kg 75.12 mg/kg
1.2
836 30 1
F1 RUEFMHIVREE(g/ke)
Table 1 Material contents in different agricultural wastes
120.7 423.6 39 1.1 11.9
144.2 388.6 9.7 1.6 10.5
292.7 235.2 14.8 4.2 4.7
146.9 470.7 06.6 4.1 17.8
190.7 291.9 12.7 4.4 8.1
295.6 259.9 16.2 7.0 4.5
1.3
2014 10 —2017 10 5203 kg/hm?
8 CK 3 890 kg/hm?
CF ( N 150 kg/hm® ( )
P,05 75 kg/hm®  K,0 75 kg/hm® N 180 kg/hm® Tl ~T6
P,0s5 100 kg/hm*  K,O 120 kg/hm?) Tl CF
T2 1.5 T3 30 m* 10cm  20cm
T4 1.5 3
T5 T6 1.5 2
£2 BRBETYRKENE (kg/hm?)
Table 2 Material input in different treatments
C N P,0s K,O N P,0;s K,0 C N P,0;s K,O
CK - - - - - - - - - - -
CF - 150 75 75 150 75 75 - - - -
T1 2204 150 75 75 130 69 13 2204 20 6 62
T2 3306 225 113 113 195 104 20 3306 30 9 93
T3 2204 150 75 75 95 66 15 2204 55 9 60
T4 3306 225 113 113 142 99 23 3306 83 14 90
TS5 2204 150 75 75 11 36 31 2204 139 39 44
T6 3306 225 113 113 16 54 47 3306 209 59 66
CK - - - - - - - - - - -
CF - 180 100 120 180 100 120 - - - -
T1 1831 180 100 120 154 84 51 1831 26 16 69
T2 2747 270 150 180 231 126 76 2747 39 24 104
T3 1831 180 100 120 100 74 69 1831 80 26 51
T4 2747 270 150 180 150 111 103 2747 120 39 77
TS5 1831 180 100 120 66 51 88 1831 114 49 32
T6 2747 270 150 180 99 75 132 2747 171 75 48
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1.4 1.7
2014 10 —2017 10 3a IFI
10 ) [17-19]
0~20cm (IFT)
PET
IFI:Zn:WixFi )
1.5 i=1
el n i
Wi i Fi i
10 (IFT)
1.6 [20-22] pH
Excel 2016 7
SPSS 20.0 (ANOVA) Wi
Duncan 211 3
#3 TEERAIFMEFNE
Table 3 Weights of evaluation factors of soil fertility
0.159 0.109 0.139 0.138 0.155 0.140 0.160
Fi
x1 ~x4 4
S (IFT) ©, 1)
S pH IF1
[21] [20, 22] IFI 5
(0.8<IFI<1) (0.6=<IFI<0.8) (0.4
S =IFI<0.6) (0.2=IF1<0.4) (0<IFI1<0.2)
1.0 xi = x4
Fi=<0.14+09(xi —x1)/(x4—x1), xl1 <xi<x4 (2) 2
0.1 xi < x1 2.1
2.1.1 1
1.0 X2 < xi < x3 3a CK
Fie 0.1+ 0.9(xi — x1) /(x2 —x1), x1 < xi < x2 3)
1.0—0.9(xi — x3) /(x4 — x3), x3 < xi < x4 3a CF TI~T6
0.1 xi < xl, xi = x4 CK 0.06 0.13
xi xl 0.15 0.14 0.17 0.13 0.16 g/cm*(P<0.05)
x2 x3 x4 CK 0.023 0.049 0.057 0.052
2] 0.063 0.050 0.062(P<0.05)
4 REERHMEPSEITSEE
Table 4 Values of turning points of membership function curves of evaluation factors
(g/em) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
x1 0.8 6.5 6 0.5 30 3 30
x2 1.0 7.0 - - - - -
x3 1.2 7.5 - - - - -
x4 1.4 8.0 30 1.5 120 20 150
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8.49%

CF
T1 ~T6

(P<0.05)
7.05%
(T6)

[28]

T1 ~T6
% 6.97% 5.06%

T2 ~T6
7.21%
4.41
[33]

CK
6.48%

CK
12.44%
C/N C/P

(P<0.05))

TEAETHIEAE. FLBEER pH BIEIETK

Changes of soil bulk density, porosity and pH under different treatments
[29]

1
a
7.89%
[30]
[31]
6.59%
[32]

1.00  0.50 g/kg
T

6.82%
8.06%

0.05)

[23]
pH
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R5 TRLETIRIANKEREERSEE (gke)
Table 5 Contents of total organic carbon and total nutrients in soils under different treatments
CK 1425+0.58 a 13.96 £0.52 a 13.71£0.52b 13.50+0.53 ¢
CF 1424 +£0.63 a 13.90+£0.53 a 13.36 £0.52 b 13.24+£0.51 ¢
Tl 14.17+0.53 a 14.02+0.59 a 13.79+0.52 b 13.67+0.52 ¢
T2 14.33+0.52 a 14.63+0.57 a 14.97+£0.56 a 15.28 £0.55 ab
T3 14.23+0.54 a 14.44+0.52 a 14.90+0.53 a 15.11 £0.52 ab
T4 14.08+0.52 a 14.47+0.63 a 15.45+0.58 a 16.02+0.53 a
T5 1423+£046a 1449+0.52a 14.74+0.52 a 14.84+0.51b
T6 1422+046a 14.88+£0.49 a 15.15+0.43 a 15.79 £ 0.53 ab
CK 0.748 £0.022 a 0.728 £0.012 a 0.711£0.010b 0.703 £0.025 b
CF 0.746 £0.032 a 0.758 £0.020 a 0.763 £0.021 a 0.777+0.019 a
T1 0.747+£0.027 a 0.768 £0.059 a 0.786 = 0.047 a 0.800 = 0.020 a
T2 0.747 £0.010 a 0.770 £ 0.036 a 0.792 £0.028 a 0.810£0.022 a
T3 0.749 £ 0.026 a 0.765 £ 0.009 a 0.776 £ 0.037 a 0.800 £ 0.024 a
T4 0.747 £0.025 a 0.771£0.033 a 0.776 £0.012 a 0.806 +0.057 a
T5 0.748 £0.025 a 0.765+0.057 a 0.783 £0.040 a 0.797 £0.057 a
T6 0.749 £0.016 a 0.772+£0.025 a 0.790 = 0.036 a 0.803+0.013 a
CK 0.471 £ 0.006 a 0.464 £0.013 ¢ 0.460 = 0.002 ¢ 0.454+£0.010 ¢
CF 0.472 £0.028 a 0.477 £0.010 b 0.481 £ 0.007 cd 0.486 +0.012d
T1 0.468 £0.015a 0.475£0.003 b 0.479+£0.011d 0.489 £ 0.007 cd
T2 0.471 £0.007 a 0.481£0.011 ab 0.495 £ 0.007 b 0.504 £0.003 b
T3 0.470 £ 0.006 a 0.478 £0.008 b 0.488 £ 0.008 be 0.494 £ 0.007 ¢
T4 0.468 £0.016 a 0.480 £ 0.013 ab 0.491 £0.012b 0.506 = 0.005 b
TS 0.470 £ 0.006 a 0.479 £0.011 ab 0.490 £ 0.004 b 0.501 £ 0.005 b
T6 0.472 £0.031 a 0.486 +0.051 a 0.504 £0.012 a 0.531+0.004 a
CK 13.31£0.19a 13.30£0.51 a 13.25+049a 13.16 £047 b
CF 13.39+£0.39a 1347+024 a 13.53+0.24 a 13.59£0.17 ab
Tl 13.29+0.63 a 13.49+0.19 a 13.57+0.93 a 13.66 £ 0.36 ab
T2 13.32+0.18 a 13.52+0.27 a 13.76 £ 0.26 a 13.91 £0.28 a
T3 13.28+0.26a 13.47+0.22 a 13.50+0.43 a 13.64 £ 0.28 ab
T4 13.33£0.13a 13.54£0.05a 13.69 +0.16 a 13.86 +0.18 a
TS 13.34+£032a 13.55+035a 13.58 £0.27 a 13.63 £ 0.09 ab
T6 1331£0.15a 13.43+0.07 a 13.63+0.21 a 13.76 £ 0.04 a
P<0.05
CK 48.67% 23.35% 41.38% (T4)
T1 ~Té6 T1 ~T6
2.83% 4.42% CF (P<0.05)

2.69% 3.95% 2.19% 3.36% (33

(T2) [34]

2.1.3 6 Bel

CK CK
Tl ~T6

30.03% 43.79%
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*6 TREAETHIEEHF S D = (ng/k)
Table 6 Contents of available nutrients in soils under different treatments
CK 5335+3.0la 53.33+£2.30d 53.08+2.04 f 5248 +2.14 g
CF 5426+241a 55.83+1.07 cd 5739+2.17¢ 58.85+2.60f
Tl 53.23+1.07a 58.01 = 1.38 be 63.16 = 1.64 cd 69.22 £ 1.52 de
T2 53.48+2.52a 61.14+1.25a 67.98 £ 2.10 ab 76.90 + 1.85 ab
T3 52.19+1.79 a 59.32 £ 1.36 ab 65.79 + 3.87 be 71.32+£2.30 cd
T4 5273271 a 61.02+0.92 a 7027+ 1.71a 78.40+3.47 a
T5 5349+241a 57.32+1.92bc 61.19+1.38 de 65.98+2.09 ¢
T6 5227+1.50a 59.60 + 1.84 ab 66.57 +3.08 abc 73.90 £ 1.97 be
CK 10.03+£0.67 a 9.91+£037a 9.83+0.53 ¢ 9.72+0.39¢
CF 10.01 £ 0.04 a 10.29+0.18 a 10.53 £ 0.73 be 10.80 + 0.64 be
Tl 10.03 £ 0.66 a 10.57+0.56 a 10.96 + 0.58 ab 11.34 £ 0.62 ab
T2 10.07 £ 0.09 a 10.82 +0.86 a 11.51+£0.53 ab 12.22 +£0.79 ab
T3 9.80+0.68 a 10.49+0.80 a 11.21 £0.61 ab 11.80 + 0.54 ab
T4 10.04£0.13 a 10.84+0.73 a 12.04 +0.51 a 12.84 £ 0.69 a
T5 9.99+0.14a 10.62+0.43 a 11.18 £ 0.20 ab 11.86 +1.19 ab
T6 9.82£0.68 a 10.50 £ 0.72 a 11.30 £ 0.65 ab 12.11 £0.92 ab
CK 73.47+1.80a 70.65+1.96 d 68.80+2.95d 65.49+2.18¢
CF 74.67+2.93 a 79.53£2.56 ¢ 83.87+291 ¢ 86.85+3.72d
Tl 76.30+4.83 a 84.78 £ 1.36 ab 93.71 £4.23 ab 101.74 + 6.00 be
T2 76.30+2.87 a 86.11+1.71a 97.40+4.58 a 110.36 £3.06 a
T3 76.30+3.31a 83.17 £ 1.23 abc 89.64 = 4.02 be 97.40 +£3.50 ¢
T4 74.67+4.78 a 84.99 +£2.16 ab 95.36 +3.39 ab 105.24 + 3.89 ab
TS 74.67+5.61 a 81.17 £ 2.44 be 88.74 £ 2.93 be 9490+ 3.25¢
T6 7630+ 526a 81.71 £3.13 be 92.78 £3.79 ab 104.70 + 4.43 ab
13.05% 21.37% 20.41% 27.85% 18.80% 23.29% )2
(T4) -
CF (P<0.05) / )
[37] [39]
CK CK
Tl ~ T6
33.35%
44.65% 27.66% 40.93% 27.09% 37.23%
CF (P<0.05) (T2) CK
[38]
T6<T4<T2<T3<T5<TI1<CF T6
T4
T4<T2<T6<T3<TI<T5<CF T4
2.2 T2
< < <
( ) < [40-41] CF
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121 (T6)
(T4)
T2 * T4
ey 8t *T6
X
# Tie 58 2.3
=3
o IFI
ar CFe 7
IFI 0.396 3a CK IFI
0 1 1 ) .
0 5 10 15 0.347
BATHUR S St 553 0.083 CF IFI 0.431
? ERETRENBEREERSSEY 0059 11 13
%43 AR R TS AL, T5 IFI 0.553 0.569 0.548
Fig. 2 Relative changes of total organic carbon, total and available 0.261
nutrients in soils under different treatments
0.288 0.253 T2 T4 T6 IFI
T1~T6 0.612 0.627 0.606
0.360 0.385 0.350
T4 T2
[37-38] (T4)
(T2)
F7 ZRBETLEEIZESITMER
Table 7 Comprehensive evaluation of soil fertilities under different treatments
IFI
0.420 0.372 0.408 0.323 0.331 0.469 0.440 0.396 -
CK 0.223 0.424 0.381 0.283 0.325 0.456 0.366 0.347 —-0.083
CF 0.495 0.334 0.372 0.350 0.388 0.513 0.526 0.431 0.059
T1 0.813 0.586 0.388 0.370 0.492 0.542 0.638 0.553 0.261
T2 0.907 0.640 0.448 0.379 0.569 0.588 0.703 0.612 0.360
T3 0.846 0.604 0.442 0.370 0.513 0.566 0.605 0.569 0.288
T4 0.976 0.640 0.476 0.375 0.584 0.621 0.664 0.627 0.385
TS5 0.821 0.568 0.432 0.367 0.460 0.569 0.587 0.548 0.253
T6 0.961 0.604 0.467 0.373 0.539 0.582 0.660 0.606 0.350
[42]
[45]
[43] [30] [46]
(441 1~2
50%
[39, 42-43] CF
T1~T6
3
471 Tl T3 T5
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Evaluation of Effects of Organic Materials on Soil Fertilization of
Reclaimed Homestead

LIU Zixiao, DENG Liangji*, ZHOU Wei, CHEN Ludan, ZOU Guangji
(College of Resources, Sichuan Agriculture University, Chengdu 611130, China)

Abstract: A field experiment was conducted to determine the optimum fertilization scheme for reclaimed homestead in
Chengdu Plain. Eight treatments were set up which included blank control (CK, no material input), conventional fertilization (CF,
N 150 kg/hm? and 180 kg/hm?, P,Os 75 kg/hm? and 100 kg/hm?, K,O 75 kg/hm?® and 120 kg/hm? in wheat and maize seasons,
respectively), conventional volume straw returning (T1), high volume straw returning (T2, 1.5xT1), conventional volume
mushroom residue returning (T3), high volume mushroom residue returning (T4, 1.5xT3), conventional volume pig manure
returning (T5), and high volume pig manure returning (T6, 1.5xT5). Topsoil samples (0-20 cm) were collected and 10 indexes
were measured which included soil bulk density, porosity, pH, total organic carbon, total nitrogen, total phosphorus, total
potassium, alkali-hydrolyzed nitrogen, available phosphorus and available potassium, and then soil comprehensive fertility were
evaluated. The results showed that the combined application of straw, mushroom residue and pig manure with chemical fertilizer
improved the physical properties of the reclaimed soil and increased significantly the contents of total organic carbon, total
phosphorus, alkali-hydrolyzed nitrogen, available phosphorus and available potassium (P<0.05). T6 treatment had the best effects
in promoting total organic carbon and total nutrients, while T4 treatment had the best effects in promoting available nutrients and
soil comprehensive fertility with an average annual increase of 0.385 grade. Thus, it is recommended that high volume mushroom
residue returning treatment (T4) as the optimum fertilization for reclaimed homestead in Chengdu Plain, i.e, applying 8 507
kg/hm? and 9 411 kg/hm? of mushroom residue, 307 kg/hm? and 324 kg/hm?® of urea, 825 kg/hm® and 925 kg/hm? of calcium
superphosphate, 38 kg/hm? and 172 kg/hm? of potassium chloride in wheat and maize seasons, respectively.

Key words: Reclaimed land; Returning agricultural waste to field; Comprehensive fertility evaluation
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