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growth and quality of Anoectochilus.[ Method | Pot cultivation was used to grow Anoectochilus, and waste fungus
sticks were used to replace peat soil as a growth substrate for Anoectochilus.The following five treatments were
set up: 100% peat soil, 70% peat soil +30% spent mushroom substrates, 70% peat soil +30% spent mushroom
substrates and wood vinegar, 40% peat soil +50% spent mushroom substrates +10% bamboo biochar and 40%
peat soil +50% spent mushroom , substrates, 70% peat soil + 30% spent mushroom substrates and wood vinegar,
40% peat soil +50% spent mushroom substrates +10% bamboo biochar and 40% peat soil +50% spent mush-
room substrates +10% rice husk biochar, and then its growth and quality indicators were analyzed, so as to pro-
vide a theoretical basis for the use of waste fungus sticks.[ Result]The results showed that the growth and quali-
ty of the treatments were improved after the replacement of peat soil by spent mushroom substrates.The growth
of A using 70% peat soil and 30% spent mushroom substrates and wood vinegar was the best, and the plant
height was remarkably larger then that of other treatments.Compared with pure peat, Ve, flavonoids, polysaccha-
rides, total phenols and free amino acids increased by 41.37%,64.40%,10.27% ,54.98% and 17.63%, respec-
tively.The scavenging rate of 1 mg/ml. Anoectochilus polysaccharide on hydroxyl radical, nitrite ion and DPPH -
increased by 21.21%,19.21% and 34.31%.The economic benefit was the best, which was 112.52% higher than
that of the control 112.52%.[ Conclusion | The treatment of 70% peat soil + 30% spent mushroom substrates
with wood vinegar has the best effect in this experiment and is worth popularizing.

Keywords : Anoectochilus roxburghii ; spent mushroom substrates ; growth ; quality ; substrate
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R ARRFTE ORJE AR BRI RN, LA R o AR TR B 4 T TR AR B A AR AR A ), R
JEH 1.02 glem®, pH A 4.07 , A HLIR & 8 3.5% , 280 & 54 3.1 mg/Lo Yé s Y50 F-IT g 357 Ak el 22 FH i
AR, pHAE 6.80, A LT & 14 60.8% , B A BEH 435114 15.6 g/kg 12.6 o/kg F13.0 g/kg. 1/ pH A
1.2, 350 & il R - 22 6.9 o/kg 215 2.0 grkg 481 10.1 o/kg; Rk pH Ry 7.85, 7870 & 40l by - 42
2.0.2 glkg A=W 0.9 o/kg 241 4.8 g/kgo
1.2 KEHE

AR I8 R F Ak 55 7 5K, e A KR AR AL HL G R Y i R W AT R AR . o BB A
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VB 7% 1 +50% % B FE+10% 17 7% (T4) , 40% Je 7% +-+50% J5& T +10% Fa A 7% (T5) o AR FiE 5L B R 21 31
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7K .6 mmol/mL i iZ M.k K 6 mmol/mL /K2 - L B2, T 37 “CHEIRZK A 30 min, 360 11510 nm
AR 5E WA A, o Fi LA EARTR] 73623 5000 52 FH 2 mL 2588 kAR 2 BU (A,) F1 2 mL 25 85 17K
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1 22 /DRI A T5 T2 T3 T4 M T1; 45 R W, B AR AR ok 5 X 4 AR T AR KA — 2 IR AR
FH BRI B KT T 30% IR B R EAR e o 19 25 A8 B A I8 V06 AR 3R A AU e, FLZEAR
AR FA RENRCR . TSI LM h B8R 2 , 143K 5.25 1 B0 IR 5 11.46% , 5 T1 AL FRA 12
FE RS AT BB 2 B AR TS T4 . T2 T3 AT, M A SE B 1 i vE 2 & K
REIMKK R T3 T4 TS T2 F1T1, Hidr T3 A BRI K 3.01 em, F06 BRI 55 14.89% ; 5 b R 2] /)N
WK N TS5 T3 . T4 T2 FIT1, T5 b 3 rb ik G5 55 KN 2.13 em, 300 BREZ 125 13.29% . 45 S8, AS[a] b X
SET R AERIA —EEH, BAE 50% BT M 3o 5 2, iR A it R TR AR 45 o 214
TR R A R RCR
F1 AESEITR A0

Tab.1 Effect of different treatment on roots and leaves

Vsl K /em HRAL A E R I %k 4K /em I 58 /cm
Treatment Root length Root number ~ Adventitious root ~ Vane number Leaf length Leaf width
T1 5.84+0.45" 3.95+0.23° 1.74+0.13" 4.71+0.12" 2.62+0.26" 1.88+0.15"
T2 6.26+0.33" 4.16+0.77" 2.04+0.06 5.06+0.33" 2.77+0.10° 1.91+0.03"
T3 7.63+0.61° 4.32+0.40° 2.06+0.22" 5.01+0.42" 3.01+0.02° 2.08+0.01*
T4 6.93+0.78" 4.18+0.22* 2.00+0.11* 5.16+0.15" 2.88+0.07° 1.96+0.07"
TS5 6.07+0.26™ 4.15+0.63" 2.19+0.08" 5.25+0.25° 2.81£0.11° 2.13+0.23°

[F 5B R IR /NG FRE R 7F P<0.05 7K - 24 53 . 3%

Different lowercase letters in the same column represented significant difference (P<0.05)
212 ARRAKLEALEEERS EH SRE REERFTFEGYm WER2WTLUAEH, S0 PR A
T AT RZH , LT3 A PR 4 2R i 5 A AL FRAETE B 3 25 5, P R IR 14.49 em, 50T BRATAH L1
KT 16.57% , #5 A 3 A Bk =5 1 KEBN/IMKIR R T3 T4 T2 TS FIT1; 240 BRI TIC 54 25 5, 250 i K %)
IR T3 T4 T5 T2 FIT1, T3 &b F rh 256 4y 2.87 mm , 32 /55 4.74% ; 4% hib FH 4> 28 35 60 Jo i K/ MR TR
T3.T4.T5 . T2 FIT1, T3 ZbH i e KR 2.28 o, B0 BRHE /55 29.54% , A7 7F 0 35 1 22 5 5 LI %6 th KA/ MK
KA T4 T2 T3 TS5 FIT1, 45 Ab B 15 2R 15 1 2 i T REZH . 45 A B 4 4R35 ) T+ R i KRB/ IMK IR A
T3.T2.T5. T4 M T1, H T34 B TR e KN 14.41% , 5 T1FI T4 4748 522 53 B0 1 45.44%, 4553
FH, 0 AR AR Ak 1 AR B R T T3, 30% ek RN SRR TR LT
50% JE TR AC A AL 3L

2 AEAEI =B RAE RN

Tab.2 Effect of different treatment on the yield and survival rate

Ab P P /em ZEM/mm i [T it /g B 2% T 2%
Treatment Plant height Stem diameter Fresh weight Survival rate Drying rate
T1 12.43+0.22" 2.57+0.13" 1.76+0.13" 73.00+21.00" 9.91+0.68°
T2 12.48+0.26" 2.76+0.05" 1.98+0.14" 93.00+6.00° 14.31+1.04"

T3 14.49+0.17 2.87+0.02 2.28+0.09 90.00+10.00* 14.41£1.74*
T4 13.00+0.44" 2.82+0.05* 2.14£0.16" 95.00+6.00° 12.06+0.34"
TS 12.46+0.28" 2.80+0.01* 2.02+0.12* 90.00+10.00° 13.03+1.01*

W SEE A R/ NG FBER N A P<0.05 K V-2 57 8 3
Different lowercase letters in the same column represented significant difference (P<0.05)

SERFW] R TRV ik T REAE— e TR D4R bk s ML BERTR RN TR R R E RS e
FERUE A 30% I AR AT 1 it A I RE 2 i A AR R, O R 2R RN e BT A T L (H
22 AESEX & LERRII
221 ARAEMSELZERRIEFETAH 0 Ve W ARNEERHUAT, FEPUE JATT 20 R
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AR A AR S R ) B A — RO . B3R 3 WA, R AR R ke 1 A A BE I S R T 4 2R3 Ve
o SRR Ve &R KB IMEKION T4 T2 T3 TS A TL, Hi T2 T3 . T4 TS AbBR A 4 26 3% Ve & i 3%
TR, 2390 0.259 9,0.256 7,0.251 3,0.232 5 me/g, B0 R 42 55 41.37% . 39.60% . 36.69% Fil
26.49%. TR Z0E G LR AR S 25 250 ) R A UK, N B SGEN R B, B
THER A W IR SE D RE Y 2y Bt B A AU e AR B — e BRI IR E AT . A5 Ak
PR 4 23 SR R & 5 25 5 0, T3 Ab BT (19 4 43 BV I 5 520 10.07 mg/g, 1035 i T HAAL 3, 5%
HEAH LE AR 5 1 64.40% , VB & 2 B R B/ MRS T3 T5 . T2 T4 FIT1; 45 Ab B 4 4 3 2 8% =1 T
WEEES, SRS E REMEUCH A FETS T4 T3 T1 T2, Hirb T5 Ab 3 () & 22 20 & &
60.93 mg/g, 5 %F BEAH LU AR R T 13.84% . HIRT S AT, 45 A B X 4 4R S 7 B8 R L R 7 e 39 W 5 4R THE
FH BT RSP 2$ A B3 TC Wt 22 5, 4% A 3L 125 28 BE R 2 it i R B/MKYR O T5 . T4 T3 T2 FI T1, oA T5 4k
T G 2 T Ui 125 B IR 5 LN 5.45% , 5% FEAH LU AR 5 T 20.88% . FH K 3 AT, T3 Kb B 4 2k 34 S % 1t
T HAANEE (BR T2 A1), Hofr 5 1.08%, 55 FEAH L2 55 54.94% , 45 A #1428 35 R 7 1 b R 2/
WK N T3 . T2 T5 . T1 M T4, L5 FRFH A 1R oA 2 e e i ok 4 43 B B i 35 8 I 3 PR 4R T (AR
8t A T VR A A 0 P ) 2 S U0 D W A T VR Y 3 R v R BT i 5 7R W I, R AR
AR S 2 o A — e 8T (H T 3 22 7 5 T ] 310% S 50% 15 TR R A QI8 ok 1 g b 35 1 s 4 2k
T I AR B i 5 30% SR R RS AR IR R 1 25 11 T 43 B AT 50% I8 AR AR, EL7E G it AT
T e X R

*3 AEALEImERERSENN
Tab.3 Effect of different treatment on index of quality

JOEL Ve/ SR/ (mg-g™) Z 4 (mg-g™) Ui 1 S HE R % S/ %
Treatment (mg-100 ¢™") Total flavonoids Polysaccharide  Free amino acids  Total phenolic
T1 18.38+3.02" 6.12+1.17" 53.52+4.22° 4.33+0.57" 0.70+0.12"
T2 25.66+3.69" 6.86+0.90" 53.09+2.83" 5.09+0.35" 0.89+0.06"
T3 25.13+5.23" 10.01+0.11" 56.08+2.99° 5.10£0.13° 1.08+0.20"
T4 25.99+1.70° 6.31+1.33" 60.14+7.13" 5.24+0.12* 0.64+0.02"
TS5 23.25+1.82" 8.04+0.28" 60.93+1.52" 5.45+0.08" 0.77+0.14"

[F)F B AN ] /NG 5B RTE P<0.05 7K K28 57 1 35

Different lowercase letters in the same column represented significant difference (P<0.05)
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Fig.1 Effect of different treatment polysaccharides Fig.2 The effect of different treatment polysaccharides
on the elimination rate of hydroxyl radicals on the elimination rate of nitrite

233 FREKAENELZE SBRANERGT A WK LR, SLELSH R A HEHPRREZE
T I e B i AR e, H P 1 mg/mL R Y A 2R 2 W X R 3 [P A T B R e il AR TS TR
AEEE(T3)$ETF T 21.21%, HAS AN B34 W 40 T o 4 4835 22 8 0 0 Al R A 125 1 T ok R Tl 22 0 ol i
R SN AR R (PR 2) , AN [ e B 4 4 3 2 X W RS R AR B 1 PR T B R A 1 mg/miL Fe A, H e K I
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LB (T3) 5350 T HAh AL 3R A 0k BE R T 19.219% , Hofh db PR 4 A W R TF . 44k 3% 2 W%t DPPH -
H IR BR R A& 3 178, DPPH - H FH S5 71 bR 5 M 4 2838 2 0 & i B E A5G, HLFE 1| mg/mL YR B T 5%
R, P KBS T3 AL BN B R W T A A B Ak R AR T 34.319%, Hofb kb R th 3 A B
7y =
24 AEIEIELERFTHEAIZMN

JAR =21 855 B A + 56 T AR | 2 5 T A Sy
94 J3 Jt/hm? , FE S A& VE A 1 (8.40 J1 76/hm?) |
JE RS (1.73 J570/hm*) KBS (0.40 5 78/hm*) AT
% (57.76 J3 JG/hm?) FFE 4% 4 (9.74 T J6/hm?) 1) 'H
oy FE R A s Pl =r= B x A LGE T M, &M _ 05
WS IRITE I | 840 To/kg; ZAF AL =7 (H - U . PR mg ml.")
HI 2% 4 FTHT, P2 T A8 Ah B 18T R B8 e 4 e B AR P AT B3 ASIRDIBE A% DPPH - [ R 5 % 1 S 0
IR TEE , BB 35 M i BRI T3 . T2 . T4 Fig.3  Effect of different treatment polysaccharides
TS FIT1. 1 30% 7K 56 B2 22 e e 1 AR itk ik on the elimination rate of DPPH free radical
() T3 Ah H 22 55 R4 25 e, 03K 93.90 T3 UG, #04) R
L 111.49%, H.30% R ARG , (AR _EREIK T 22.56% , /D AT . R BEBICER TR % 1, MU AE
REAI AR, IR BB R P, A B AR A TR A 3S

F4 FRKEXZFHIEHZM

Tab.4 Effects of different treatment on economic benefits

o7l T2 oT3 aT4 aTs

801

DPPH- free radical
scavenging rate

DPPH- H t1FiEER /%

JOBL 7/ (kg-hm™) FHE/(TTT6 - hm™) WA/ (TTTE-hm™)  Z5FEE/(T3 0 - hm™)
Treatment Yield Profit Cost Economic benefit
T1 79.80 146.59 102.20 44.39
T2 103.20 189.69 100.20 89.50
T3 105.15 194.50 100.60 93.90
T4 99.90 183.29 103.90 79.49
TS 94.95 174.49 99.00 75.49

3 GinSitie

PR PR AR R A G 2 A KR A B —JE AR T, 5 LA 30% JR s B AUAL BEASCR B A . A
AR, R 5 15, e AR RN B AT S TP A, R TR i DA B A e LB
BER ok s, f VR G SO0, HATA R GOKE & & R AL R Z R/eT FOT R, 7E0I
AT PR TR AR VR R A AR AR A DL AR T . SR R X Ve i B A
BEMERERTE, 25X 8 RAFEE RN B IR A R AR o RE RIS SR R 28
B LR S B A PR T, X AT RE -5 P TR R R S AT ML OC , e 2 4 R B 3R 3 RSO 4 e AT 5K
IS B85 I T B R A R 309% 31 50% , i L Ae AR KAR b LS miA B T B, AF T 2l K,
X5 R R B A R RIS EAR

TE 30% IR AR AR IR o L Al it P AT W B 4 von < 2 AR ORI B, ELFE MR ey L B 35 it AL 2
TR ACTEYE EA R E ST X H T2 RT3 2R I AT, £ 309% PR T AU Il A I 00T i e < e
Tt TR 35 BORSCR , AR 2 R S Jo ), AR AR oA — s (e A Y, ELAE LR S5 PR A
AL IE S FHR B Y R B TR AR s A 7 R Ve B B B 2B I Bl A BOR i i , 5 AR AEPI7E
A% LRI A R AT

70% e 5 - +30% PR BRI+ A B ROAL BRI 5 255 2% TR AR 0 ik e T30 B, O HLAE A R Bt it b B
RBCR e, R HE T BRI BC b . N PR Lo, HOSCA IR T2l sead 3, H SR 2 53R
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AR 111.529% . IIREERLAR 175 08, I B PR R I A Al % 5 40 I T 8 7= i, HOT R A A
g IR ERETS g , SE s WU B A IR
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