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Feasibility of weeds-based compost-cultivated Agaricus bisporus™
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JAbstract] Making full use of local weed resources to produce Agaricus bisporus is of great importance in reducing production
costs and protecting the environment. In this paper, three trial experiments were conducted on the basis of weed diversity
investigation around the Miyun Reservoir and the adjustment of formulation and technology in the industrial production of A4.
bisporus. Compost samples from different phases of the composting process and at various cultivation stages were collected
for the determination of their physical-chemical properties, lignocellulose content, lignocellulolytic enzyme activities, and
bacterial communities enrichment by 16S rRNA gene sequencing. The yield of mushrooms in each different trial was also
calculated. The results showed several types of reservoir weeds with high, thick and hard stems. The saturated moisture of
weeds was 76.78% after baling. The water content, carbon content, and C/N ratio of the samples decreased gradually during
composting, but had little change during cultivation. The nitrogen content decreased at the end of phase I and increased at the
end of phase II. During composting, the loss rates of hemicellulose and cellulose were both between 40% and 60%, and the
loss rate of lignin was between 20% and 30%. During cultivation, instead, the loss rate of lignin was between 16% and 21%.
The changes in the content of cellulose and hemicellulose of compost were consistent with that of the activity of the related
degradation enzymes. A total of 432 595 valid sequences were obtained by Illumina sequencing for the samples derived from
the three composting trials, and the average length of the sequences was 441 bp. Taxonomic analysis showed that the dominant

bacteria were Prevotella (phylum Bacteroidetes), Bacillus (phylum Firmicutes), Thermus, Truepera, and Caldicoprobacter
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(phylum Deinococcus-Thermus), Thermopolyspora (phylum Actinobacteria), and Pseudoxanthomonas (phylum Proteobacteria).

The yield of the three trials was in the range of 17.1-19.7 kg/m?. It is thus feasible to use reservoir weeds compost instead of

wheat straw compost for the cultivation of A. bisporus.

W compost; lignocellulose; lignocellulase; bacterial community
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B RAF} Gramineae

® R Chenopodiaceae

u 5 B 5R} Commelinaceae

4R Asclepiadaceae

u %9F} Compositae

= JiiFl Solanaceae

m it /£ R} Convolvulaceae

® 3R} Amaranthaceae
Rl Fabaceae

u KFRFL Cannabaceae

u #325F Malvaceae

u " AF} Simaroubaceae

Bl EXZFEHBFE.
Fig. 1 The species of reservoir weeds.
2.2 EEFHEEAMER
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Table 1 The physicochemical properties of reservoir weed composts

FE A4 75 Gk TR WAy n KR ik AL
Sample Carbon content (w/%) Nitrogen content (w/%) Ash (w/%) P Moisture (w/%) C/N
T1 39.22+£0.55 1.59 +0.02 36.73 +0.39 8.01 £0.06 74.46 £ 1.25 28.29+0.82
BM T2 45.00 +0.00 1.39+£0.02 19.00 + 0.00 8.02 +0.10 73.64 £ 0.60 32.46 +0.55
T3 45.28 +0.00 1.65+0.03 18.50 £ 0.00 7.70 =0.03 77.95 +1.34 27.38+£0.53
T1 33.33+£0.28 1.56 +£0.02 40.00 £0.50 8.45+0.03 70.15 £ 0.26 22.12+0.34
PI T2 44.44 +£0.56 1.34 £ 0.09 20.00 + 1.00 8.47+0.01 74.95+£2.76 33.22+£2.40
T3 42.59+0.32 1.40 £0.03 23.33+0.58 7.93 +£0.15 74.38 £0.59 30.53+£0.63
T1 34.26 £ 0.58 1.64 +0.04 38.33 £ 1.04 7.61 +£0.05 69.75 £ 0.62 20.85+0.70
PII T2 42.65+0.24 2.13+£0.01 23.23+0.43 8.35+0.04 70.53 £0.81 20.03 +£0.08
T3 42.69 +0.59 2.10 +£0.03 23.16 £ 1.06 8.61 £0.04 69.86 +0.79 20.34+0.01
T1 31.30 £ 0.16 1.56 £0.11 43.67+£0.29 7.72 +£0.02 65.29 £ 0.52 20.08 +1.47
Filling T2 41.25+0.48 2.00+0.03 25.75+0.86 7.28 £0.05 72.92 +0.34 20.61 +£0.36
T3 39.17 £ 0.48 2.29+0.02 29.50 +0.87 6.81£0.04 63.15+0.51 17.11 £0.28
T1 27.22+0.83 1.58 £ 0.03 51.00 + 1.50 7.56 +0.07 64.87 £0.96 17.24 £0.49
Pinning T2 40.91 £0.21 1.94 +£0.01 26.36 +0.39 6.54+0.04 73.86 +0.29 21.03+0.23
T3 38.33+0.28 2.28+0.03 31.00 + 0.50 6.89 +0.01 64.27+0.27 16.81 £ 0.11
T1 24.44 £0.48 1.66 = 0.01 56.00 +0.87 7.22 +0.02 62.74 +0.83 14.71 £0.19
Istflush T2 39.89+£0.18 2.09+0.05 28.20+0.33 6.99 +0.01 72.50 £ 0.15 19.10 £0.23
T3 37.22+0.28 2.31 £0.05 33.00+0.50 6.64 +0.02 59.01 +£0.73 16.07 £0.26
T1 24.54 £0.58 1.65+0.04 55.83 £ 1.04 7.13 £0.04 62.48 £ 0.62 14.88 £0.40
2nd flush T2 39.16 £ 0.32 1.97+£0.05 29.51 +£0.58 6.71 £0.01 69.60 +0.24 19.93 £ 0.56
T3 36.67 +0.28 2.34+0.08 34.00 +0.50 6.64 +0.01 57.84 +0.47 15.63 £ 0.68
T1 24.81 +0.16 1.59 £0.02 55.33+0.29 8.71 £0.04 63.14 £0.14 15.65+0.12
3rd flush T2 38.40 £ 0.57 2.06 £ 0.04 30.89 +1.03 6.79 = 0.04 67.82 +0.62 18.63 £ 0.64
T3 36.02 +0.16 2.28 +£0.04 35.17 £0.29 6.58 +0.01 56.41 £ 0.60 1578 £0.24

TI, T2, T3RFRINAF A S E A, BM: JEHEH; PL. — ORISR PIL. R RS R Filling: B2 Pinning: JAIE; 1st flush: —i
BT R s 2nd flush: 325K 5 3rd flush: =3 45 15 K.

T1, T2 and T3 represent different trials of experiments. BM: Basic mixture; PI: End of phase I compost; PII: End of phase II compost; Filling: Mycelium
covered; Pinning: Primordial initiation. Ist flush: At the end of the first flush; 2nd flush: At the end of the second flush; 3rd flush: At the end of the third flush.
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Asf 0 10 5% 7 Ao 3 Ak I A Ak R — 3%, pHZE HE IR AR fb AN
K, s B R A s B KR L R R R L L M I A
TR, AR, Hop % = ) TR & ik 1t P BAIL T
ASET2A T3 Koy & B Bl T, P TR K43 1 %
H U i F T2 R T3HE YR, 3X 7] 685 0 b (s T B9 X 388 i de
X KA T R B W R BRGSO A TR S, Ik
KR SR BT, HAP TR R Rl R & Al
1.64%, 1 T2 T3HE IR Uk & B 45 TR A A/ A 3112.00%L) .
23 EFBEYRTL

W2, B FRB A B R A e R | 44k E PR
FWRH , Horp 2 gk 2 M2 27 45 Z 19 H R A T 40%-60%
Z Al KB EFIHZA T20%-30%. L 14558 2355k %
T BRI TS E ) BRI TR e R AR A4 R

LS B 7% T R ARG FR RS 2T 4k 2| Tk 2RI AR T
FREEWRI . £F 4 R R 3 S R S IR i 22 AR K N 4
W15 BRI AU BR % 2 Y TIHE R AT 4. 8% M - 4 R F A, T3k
ST AR LT ARAER T 5 227 4k 3 00 R T 5T 25 28 XA
T B R AR s SR AR, BR 2 = 0 TR B 22Kl B
2 2T 4 2 0 ) 00 T 10%, Al i 2 21 4 2 i 1T 2R 34
T 10%; Aot 2 A9 1) 2 B2 4 v 7 T 22 A 1 ORN TR TR 1 By
B, Bk IR R ILF AR A A, BRI T3HLR DL 5T
IR A RIIET1%.
24 KRAHEEZEBEEHETL

W 2fT 7%, 34U 3R AR AN R B30T ) £ 4 R G . K
TR Tl 715 R4S T A IS AR TR AR R — B AR AR R B I
WA £F 2 RG24 5% 50 7 #0578 — ) 4 205 Rk B e i L3R
JE T 45 B0 2 R EL I B, B 7R AL A S S BT A TR
T 5, T AR R B T B IS M KO, 6 B /N Rl A e 3.

£2 FRMMEENYRITN

Table 2 The mass balance of composts at different phases

A SR it i 7 2 A1 D0 5 U0 40 £ 2 2K AR 0L A T AE ME T
BBz, BEE R IT T28, TR 224K i 8 I8 i 4 1 22600 U/gZe
A1, TRFETE A AR A AN, — 1 4 235 SRR 32 G SR T [
2.5 HEBRHEAEE SRR M 16S rRNAEE N F

X 3AHE U OARE  FEAT T 40 B B A 0B, ) e A5 3
432 5955 SUT A, T A4 R441 bp.

AT AT B AR A S e A R JE S R E S B
WP A5 3] 9 5 542 FRARARLE A 97 % b A7 B 2, A5 3] 45 B il Y
Operational taxonomic units (OTU) {5 5., 3458065 0TU,
K FRDP classifier DI 574 % 97%AH UK - 1 OTUA 26 7
BIEAT o0 22400, E0T. . BB B B4 4 2Ok 4
FIREA T8 A A WL 223, DA 3ANIRORE I 3014645 B R0 91 4k
SR F, A YE RN — R R 45 R A R 2 8P A B E 25 g
K, IR E RS R 3AHEK A TPV H g g2, B8

B4 (Coverage) J2 MUY A SCFE Y 7 36 246, LA sy, U
AR T B 5 0 P4 R R e, 4 TR 2R B AR YR 48 SR AT AR
FREAS A ) B L.

PONESIRY:N /i N ¢ S W ) G o S = o711 e S o
LOR T T A TR BEGR 1T . AR TR R 1T L SUFF IR T L ARG 4R 1T
SRR, MW BRFFEETT . ZERREE ] (Gemmati-
monadetes) , {F % A ] (Planctomycetes) . ZZ E 5[]

(Tenericutes) 5%, kA, B 7R 30UFF 121 1R R BE 18 1] it
di B de K, R AR RITT, % ke dh (T1) T 5
(T2, T3) MR AEE—T 22 5 — IR R BESS A, AP BT
W TR, MEIAE T R T pIE K, B kR (T R
BERETTFBERG N, &R B, WP S (T2, T3) HiHE (]
i R LB R e W2k R, JERE G ) T M, 4%
BT E RN, AR TSR T AT B T T B AR F— Ik &

2T Y 2 o1 Y i S ioni
B SR bl T ﬁj,ﬁ? Cellul;fjf;zg%: ii,ﬁ? Hemlcel%al}lq(;s; — VNIES ngm;ljmjfz
Sample Dry matter (m/kg) o : R : E )
Weight (m/kg) Loss rate (/%) Weight (m/kg) Loss rate (/%) Weight (m/kg) Loss rate (/%)
Tl 1000 208 — 186 — 175 —
BM T2 1000 208 — 176 — 233 —
T3 1000 202 — 189 — 217 —
Tl 563 93 553 76 59.1 122 30.3
PII T2 578 117 43.8 72 59.1 169 27.5
T3 588 97 52.0 74 60.8 164 24.4
Tl 502 66 13.0 51 13.5 97 14.3
Filling T2 523 88 13.9 58 7.9 150 8.1
T3 549 79 8.9 69 2.7 148 7.4
Tl 468 56 4.8 46 2.7 85 6.8
Pining T2 483 88 0.0 52 3.5 130 8.6
T3 516 78 0.5 55 7.4 127 9.7
Tl 467 39 8.2 35 5.9 84 0.6
Ist Flush T2 465 68 9.6 43 5.1 129 0.4
T3 457 51 13.4 42 6.9 120 3.2
Tl 444 36 1.4 31 2.1 83 0.6
3rd Flush T2 445 54 6.7 35 4.5 128 0.5
T3 451 44 3.4 35 3.7 112 3.7

TI, T2, T3REI MR SR, BM: EHEW; PIL, — Y R LS dE ), Filling: 22K Pinning: J§ELIE; 1st flush: — 2508 K ; 3rd flush: =4

TR

T1, T2 and T3 represent different trials of experiments. BM: Basic mixture; PII: End of phase I compost; Filling: Mycelium covered; Pinning: Primordial
initiation. 1st flush: At the end of the first flush; 3rd flush: At the end of the third flush.
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Table 3 The effective sequence numbers, species numbers at each classification level and coverage indexes

FE 5 Sample J¥ 5% Sequence ["] Phylum 4 Class H Order A} Family J& Genus 4 3% JZ 45 8 Coverage
T1 56893 18 33 72 128 238 0.998
BM T2 51555 16 32 70 129 255 0.998
T3 40528 15 29 64 115 230 0.998
T1 41803 15 32 68 119 186 0.997
PI T2 44181 16 35 79 141 224 0.997
T3 50686 17 35 78 136 231 0.997
T1 50022 18 37 75 147 216 0.998
PII T2 48428 15 34 80 148 226 0.998
T3 48499 16 33 69 124 211 0.998

TL T2, T3CERI DA BRI, BM: dEE; P — VR BESS SO0T; PIL: 0 2 9 245 ).
T1, T2, T3 represent different trials of experiments. BM: Basic mixture; PI: End of phase I compost; PII: End of phase IT compost.
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Fig. 2 The activities of lignocellulosic enzymes in weed-based compost
at different phases. T1, T2, T3 represent different trials of experiments. A:
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e 245 SRS 400 A 2 0 .
AR 35 BT A R il A8 T8 K B R TE R S AR R, R
F R 44 T 200 Ja B AR B SRR P B S R B 2 A

B, JF o> 2505 BOAAE 5 E) 22 S A B kAT 28,
AR R FE B LI, TR B A R i R AR 2 W
YR E R . S5 R AN EI3BET R, HE AL i R v 3 BURE 5 1)
YRR S D TR R 40 N SR Oy — 28, e T M, F RS
AHIATH TR R EJE (Prevotella) Tl EE T ] BY 28 40 4T
W& (Bacillus) ; X F — R & We 25 RO, 03408 48 b 7E A7
IEH T8 Thermus . Trueperafl Caldicoprobacter)@ 4y, H:
Caldicoprobacter|g I 21 b E A4 [ it AR A 0 T aE s X+
WERBELS WM, FIEE RN R A S W TR A4 T
(Anaerolineaceae) | Wi £F 4 K & 1 Chryseolinealg . L]
WL E (Thermopolyspora) FN7S TG 1104 (B i B i 14 )
( Pseudoxanthomonas) . YENCIA W00 9T Jm £ B A K B £ 4
KB IhE.

26 FESEYERE

3 U R 23 T DX A T R ORE R B T AR 7 e A5 R R

B, g 7 o T L B, s IR 2z, LT R A
BIR17.1,19.7, 193 kg/m* (F4) . THILR Y7 B AR, XX 0T fE
HEFR ZUCOR BRI S A E WG O, Ji4h, Wk
YR RS ZE i | B B SE & — B0 k.

R4 BETESENMERE
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