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Assessment of Agaricus bisporus residue application rate based on soil heavy metal risk and economic benefit
ZHOU Wei, DENG Liang—ji", JIA Fan—fan, XIONG Lei

(College of Resources, Sichuan Agriculture University, Chengdu 611130, China )

Abstract: It was important for agriculture waste recycling that what the annual waste application rate should be estimated based on soil
heavy metal safety and economic benefits. The experiment contained seven treatments with fertilizer and A garicus bisporus residue, includ—
ing CK(the control, no fertilizer ), CF(conventional fertilizer ), M1[25% N from mushroom residue( MR )], M2(50% N from MR ), M3(75%
N from MR ), M4(100% N from MR ), M5(125% N from MR ), in Chengdu Plain from 2014 to 2016. The concentrations of Cu, Cd, Pb and
Zn in s0il(0~20 cm ) were determined by atomic absorption spectrophotometer. The results showed that Cu, Pb and Zn concentrations
showed increase trend with increasing MR application rates. Moreover, Cd concentrations first increased then decreased with adding MR ap—
plication rates. Furthermore, the relationships among potential ecological risk index, comprehensive pollution index and economic benefits
and annual MR application rate showed significant quadratic functions, respectively (P<0.05). Therefore, the MR rates from 11 763 to 12 850
kg+hm™ were recommended to be the annual MR application rate based on soil heavy metal safety and economic benefits.
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Table 1 Experiment schemes(kg+hm™)
JKFFiZ= Rice season /IN#Z= Wheat season
ML Treatment 1 PR # TS HRREY e s PRF TS BRRES B
Mushroom residue Urea Superphosphate Potash Mushroom residue Urea Superphosphate Potash
CK — — — — — — — —
CF — 326 625 125 — 392 750 150
M1 2807 245 121 47 3368 293 146 56
M2 5611 163 — — 6733 196 — —
M3 8416 82 — — 10 100 98 — —
M4 11222 — — — 13 466 — — —
M5 14 027 — — — 16 833 — — —

(0~20 cm )R T R AT R G — MUFRARAF ]
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Figure 1 Heavy metal concentrations in soil under mushroom residue recycling
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Figure 2 Regression relations between annual mushroom residue application rate and annual heavy metals increases in farmland soil
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Figure 3 Relations between annual mushroom residue application rate and potential ecological risk index and comprehensive

pollution index about heavy metals increases in soil
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Figure 4 Regression relations between annual mushroom residue

application rate and output—input ratio
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Table 2 Production cost and economic output in the rice—wheat rotation period under mushroom residue recycling( Yuan+hm=)

A PP EiAS Production cost

25577 H Economic output

pis: - . - - - - HA
Treatment T3 LI ki ez B AT EIIE| /Nt e FEFF /it Net profit
Seed CF MR Pesticide Machinery ~ Labor  Depreciation Subtotal Grain Straw Subtotal

CK 1680 0 0 580 4050 3100 135 9545 14 759 2584 17 343+635d 7798
CF 1680 2452 0 580 4050 3100 135 11 997 19 100 3751 22 851+£1104bc 10 854
M1 1680 1142 826 580 4050 3860 135 12 273 20 346 4056 24 402+£915b 12 129
M2 1680 539 1651 580 4050 4240 135 12 875 21 757 4484 26 241+455a 13 366
M3 1680 269 2477 580 4050 4480 135 13 671 22 026 4590 26 616+£774a 12 945
M4 1680 0 3302 580 4050 4860 135 14 607 20 275 4299 24 574+479b 9967
M5 1680 0 4128 580 4050 5240 135 15 813 18 364 3842 22 206+1102¢ 6393
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12 850 kg+hm™, RIZK RS- R 1 Lk H 2k 5347~6416
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INFE KRR Cu Pb Zn Fl Cd [ EE 438 15 YL KUK,

3 £

(1) B PR ¥ 4 it FH AL (9 38, Cu Pb 1 Zn 4F-15
BenfE 2B BT S T Cd AF s i e 2
SEB/INE RGN

(2) 4 s it F 4 11 763~12 850 kg +hm2 BT,
A FH - 38 o 45 A G I A 25 RS A1 5 Y T i it
FHHE R 4429~13 071 kg-hm2 B, #AZH LR T 1,
TR R B

(4G T EE SR AT AT % E,
TR 75 T s 4 L H iR 5347~6416 kg-hm™?, /N
R H TR 5841~7009 kg-hm™, Z05E %
IS H A SBAEY AR K Cu Pb Zn F1 Cd B9 E
ARG IR
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