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Abstract

The resource utilization of phosphogypsum and traditional Chinese medicine waste is imminent.
However, there is no research on the addition of biochar derived from traditional Chinese medi-
cine waste to improve phosphogypsum grass planting. In order to find out the reasonable ratio of
biochar derived from traditional Chinese medicine waste and phosphogypsum, a pot experiment
was carried out in this study. Biochar derived from traditional Chinese medicine waste with the
proportion of 0, 1%, 2.5%, 5%, 10% and 20%were added to the phosphogypsum matrix to pre-
pare a composite matrix (the matrix weight per pot was 2500 g), and the phosphogypsum without
biochar was used as a control. After the matrix was stable, switchgrass was sown. After 90 days of
switchgrass growth, the physical and chemical properties of the matrix were analyzed and the
growth indexes of switchgrass were collected. The results showed that compared with the control,
the biochar addition significantly increased the humidity, pH, organic matter, available nitrogen,
available phosphorus and available potassium content of the composite matrix, and increased the
height, fresh weight, dry weight and root-shoot ratio of switchgrass. In general, the addition of
2.5% biochar derived from traditional Chinese medicine waste significantly promoted the physi-
cochemical properties of phosphogypsum and the growth of switchgrass.
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1. 5|

WiIE#E (Panicum virgatum L.)AZ F A RARIR B, HIE~ T3, & —MEY IR K
TARFEREY, P E G FARESRAE VR, B BORIPUREEAGUE T, FOE N R . AR PUE,
RN 1~2 K. Hi BRZEAT RE R, BUHBONIRAR, MR 2RI MR RISRT, BERT (R A
B AR AR R, TR A R R B R IR I A R 2] -

A IR B A A E = o, RERYE[3], EERA S RARAEMM, P Eaa. o %
F[4]. E77 L WiBEACKS PR A 4~5 t WA E D], T AL, B RS RN 2 52 4[6].
PRI, R 3 — AN A FR R IR AR SR B e A T I R VAL R A TR JE

AR R R SRR B R S AR R (R B AR RAE RS R . ORI AR . R R RS TE
250°C~700°C o BR R M 4 F T FAR  Ad TT 1 — 0 0% A AL B T P = [ 7], e L Rk IRz,
FRAMGRE, HAZILEM . LRI, WG /1aR . BRAR e MRy fi 8], & — M IAEI A B (4 oF
TG RAO]. MR EH LIRS, BEM R LIREBRIO A0, RFKSTERIRR, TIREEREK S
FFESHIRE SIS BN HE[10] o H AP0 J& T BRI 0 e AR UF Hh &35 WA B IR 1kt mT DA Jn B 25 158
H[11], CABHIRFRA IR . A — D5 RAFI A B AR G5 1 R g sh[12], R HUES T, 1S
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2. 5 HZE
2.1. Bt

DY WIERR, WFR(R) )Y Blackwell” , Sk E o EARM KSR EROR EBE: 2) FE:
BEAE, WASMNEHERT, EARKERT, 42 mm AR THRIL k& H: 3) ch R Hhejkik
KB MR LA HIRAT, T REEVIR G| SRR ST P R BB EEIIT RTINS
IR ST 350°CIRA 2 h—iR E—Id 2 mm JE R, 2N B BRI EARE R .

2.2. SEMET

A RS sy, HrhRIE AR E N2 9 cmy EIIN4E A 205 cm. =i 11.5 cm. % E 6
ANKEFE: 1) 0 g + 2500 g BEA B AXTIR(CK): 2) 25 g ZEWIR + 2475 g B4 B (T1): 3) 62.5 g 4EMm +
24375 g Wi 41 B (T2); 4) 125 g A=Wk + 2375 g WA B (T3); 5) 250 g A4k + 2250 g T £1 & (T4); 6) 500
g A=W + 2000 g 41 F (T5), BN & b3 rp A Wk FH & BR B e i s (A B + AER) I 0.1%.2.5%.
5%-. 10%. 20%. 4 AN AL 2] IR 2 o e 0 5 G218 e K 48 I [A)  K B 1) 70% /2 A7, Blifk 2 do as Bk As
P15, AR KM R B, Al K5, PRI 12 h JFk T KA . frfl 7 iR B R ik
W 20 F 158 N L, SERRREE N 1 ome AXSIZEGAE B M TS 25 e 16 M o F FE o 7R RIAS B A K ]
TR GE N MEERNBEK, RARIANE, ATFTIF KU A . TR AE K 90 d JEibA7 50T . MR R A

23. MEMB5F*

1) MR R T E . SR TR B PR R R A e L SRR S ML AR S 1E 105°C % 30 min,
ZJEAE TS C T RIEE, AT R EREMEBNTE; 2) e BRIk EE, HkF
P, 3) 2. HORMEFATHE, BSRE 105 CHATF I EEER, 2EAB TR ERROSHE
fE R T B, TR (glom®) = T RE/200; 4) Ak BUSEIEFUREER G, FREGE SRR
T E, NG, MBS T RER TR R R R, RS KR, 5) pH: FHRT
pH THIEEER K pH EOKAI LB 2.5:0); 6) A NG R i A A IR b —— A BRI e
[15]; 7) 75 %05 &8 R F 0.5 mol/L BRIR BN IR S —FH BT A e Y BEVE NI 2 [15]; 8) A R F R ™ i
WSE[15]; 9) M FIRE MR B4R —— K MG B I 52 [15]

2.4. BUESHT

£ B Microsoft Excel 2010 %45 # 4 4%, {#H SPSS 25.0 (SPSS 2], SEE)H#75 % 73 HT (ANOVA)
ST BRI RN A B R . RS R MR AR KRN . AR LSD R e e A R AL B
6] ) 2 5 (P < 0.05). i& M OriginPro 2023 ##EAT1E A .
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3. R o
3.1. ARIAEMFARME BRIP4 AR

M L rTRUE H, BEE AR R RN, BRAELA S ERK, S EMET, T1, T2, T3 &
PR30 0.09 g/em3. 0.09 g/em®. 0.07 g/em?®, AbFE A A &% 2 R (P < 0.05); 1 T4, T5 AbFH )14
B110.01 g/em®. 0.02 g/em®, ALFH[E 2 FBAEZE(P > 0.05). A THFRE/KE, SHIEMEL, T1 AN
7 0.03%, ZFAZEP>0.05); HHELZF, T2, T3. T4, T5 AFEEHHIHE 0 T 0.04%. 0.04%. 0.05%.
0.06%, AbFE[EA &% % 5 (P <0.05). XTI pH, BEEAVRKIEIN, pH BLEZ LRI, 5XtIEAH
b, T1. T2. T3. T4. T5 &FEET pH 4338 0 0.89%. 1.06%. 1.21%. 1.35%. 1.50%, 4t [HH 2

##5(P <0.05).
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Figure 1. Changes in physical properties of substrates affected by biochar

1. NEEMIRCEEFANIRFF AL

3.2. REEMRANEN BHA TR SRR

M 2 TRLRGE, BEE HUR S B R IR EE R N, T1. T2, T3, T4, T5 AR IN&E s
58 1.3 glkg. 2.39 g/kg. 4.34 g/kg. 6.65 g/kg. 11.38 g/kg, AbHE[AF B3 % F(P < 0.05), HoA T2 4b#
TR S o Bt e, S HA AL TR 2 [A) 5 B3 22 (P < 0.05) 0 X T-JE B Sk, T1. T2, T3, T4. T5
AR TR s BEAF B 43 )38 0 T 198.27 mg/kg. 328.63 mg/kg. 366.88 mg/kg. 638.99 mg/kg. 653.88 mg/kg,
AbFR R AT S35 72 (P < 0.05), 15 B VA N AR 40 e xof 68 ool RO AT Y 35 5T, ARk 22 L B B IR %2
b T4, T5 RS E e S REFURRE R YL, AR H BEZRP < 0.05), ULV RTINS
BEJ T B B A WA, T4 A TS AbBESUR AT

3.3. FEEMR S EXHISIRE KR

HH P 3 AT, A AR AR S BN, AR R R SRS A, T AR B A L P S bk
HHNT 5.78 om, MEARIEP >0.05), 1M T2, T3 T4, T5 BAH GHEM A B %2R (P <0.05), 1
T2 AEEER R . XTADERIOEEE, T2 B IIE X T AR R ORI AT, Ab R
ARFEZREP < 0.05). FFE, T2 B TFRMIBAETE 2 E w0, SHAINELGI 2.5% M A= il R #
T R o X FRIRB HOMR T b, 454K 5 0 B2 TP 22 SR 3 523 (P < 0.05), JL+p T4 b3
BRI, PR 0.63%, it LHAKER/D, IR T g R ALY G35 25 5 W S B &
AKERR, AR R

LS
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Figure 2. Changes in substrate nutrients affected by biochar
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Figure 3. Changes in growth traits of switchgrass affected by biochar
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4. VWHig

PR AER (R FE . RIS . BEFE MM . oh 2 B 25 7 R iR AR % 1 AR T B, 78 2 Fl
JCE, TE ISR T Z FI T [16]. AR I E R BEAL AT L, B4 A . EA U A
WL LR AL, o R, R R BRI A (RK B A R[17], T LY
T IR ORI IS AR R RN, e HUR SR B %, Horh T5 ARy
HUB & B B A1

CUA B 5022 WK AR AR R TS0 4 o] B pH THRs, HCRCR R W) SR 1 [18]. A 98 & IV I AE 4
BT, HEIR pH WIRTHEL, BOUTEADR ARG B R, (R K A TR B A
IR FE R 75 - B R 40 B 22 (101, T ASTIR 5 R TV 1 A 490 5% (84535 R P 3k A A R A T DA A%
PR S BT R, HIRESER R BT, Hh T2 WEIE s, RN R R 2.5% 5 5 R AR A
IR . R R S BB A P RN T RN, — 7 TR RO A SRR T B
OH, T/ T8k, BESER B E R 5 — AR EVE R H S S EE . MR,

ATRI T, W E AU 5 R b A AR R AR, T R I A 0 5% 0 5 R A T 1 e v o R
SR, AR R ARG E AL R, SEUNNER AR . TIEMREABEA R,
FRCRE TR pHL BRNE. F4, IR RENS R A, HETTH N R

5. &g

1) SXIEAEE, R (1%~5%) Hh 24 K i AP i) DAE 35 B N B R A B, T R B 2
PR A ) 7% ) S 25 G N A T B 5 KA pH .

2) SXHEAHEL, AN b 2B AR R 2 G IR B R FUA UG AR S R, TR
ININELBI 2 2.5900) b 24 SR A 100 ¢ 440 i 25 S I RV & 12, BRSNS I EL 81D 109% A0 20061 b 2538 4= 1)
IR 8] 3 2 PR AR 5

3) MIBCRR bk SFE . T EERE P 2 PR AR W R AT R N S e e b B, b A EL
9 2.5% T H 24 PR AR R A MISCRR PR e o RN SRR Y f oK PRI HERZ U IN B9 D 2.5% 1) v 24
JREHE A D5 R AT A AR R ) R 2 ot

e HE
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B IV 2 e K 28 AR A8 6L I 25 11 X139 H (202214223165); 5t MM IFVE 22 B K22 AR B E0F fe R F I H
(2021DXS004;2021DXS005; 2021DXS006).
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