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Effects of Different Proportions of Matrix on Germination and Growth of Arctium lappa
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Abstract The effects of five substrates with different ratios of mushroom bran and vermiculite on the germination and growth of Arctium lappa
were studied. The results showed that the ratio of mushroom bran and vermiculite (volume ratio) 1 :4 had higher germination rate and germina-
tion potential, better growth at seedling stage, and the highest yield at harvest stage. Comprehensive consideration, edible mushroom bran and
vermiculite ( volume ratio) 1:4 was most suitable for burdock cultivation.

Key words Burdock ; Organic matrix ; Germination ; Growth

435 (Arctium lappa L) |4 K I1F, JBHRE(Composi- 1.2 RXBGIRTT  LATE 0 A Ik I A ) B FH T IRt aod 0 Ji e

tae) “ARARRIAKEN) . 2SI AT AR S RSB SE, L ATAEA St
ik, HEE T LRI HEK BAF BN AL IR i e R
B AR BT A R b M 0.5~ 1.1 m, A K 36 A o E
T B R B X A — R R R . A LR R TG
B AR SR A e A AN B A T AT S
G, 2 235 WL BTG B AR T L i e 24 5 15 ) £ 99
SR SR X UR R P E R R o 2 55 e
H AR KBS BTSE8b

e I £ P A A 7 A e A, A, 2018 AE TR [ £
B2 9 605 7t 7 B RS A R IR E 2
4&?%5%# BRI LA R R T SR R e

RS A A 2R A LIRSS SIS M R A Y
RENS AR ZRSRE B AP IOAR R BRI BN 4 A
WIMEACR T, 335 24 9 I 1 T T TR i
R S R v R , (R T T A S A AR B TS
RIARIE , 3K, A UL TG B 7 BB R
FH B A UE ST S 1T AR . EE BT T &
FHTR I R AN [A)BE O RO 435 2 2 A K A= B
SN, AR A B LR R TG Tt AR S
1 MR5HE
L1 Rk ﬁ%f&ﬁéﬂﬂﬂi
KABPRHEAT , (38 2 55 5 b R i Ak — 5 ﬁmjm%
1 m W23 i) PVC A5 a4 .

EEWHE THRAARRL(ER) = LB ARMKZRA B (JATS[2022)
430) ;T B R LA B £ 419 H 4R A (CX(17)2003) ,

FHE(1975—) , B, R TA AR R, R+, NFH
R ERIE BT AERHT R, « @EEF LA, E, R
T FERAERE REARTR,

s HE  2022-05-30

EEEN

AT BNRAT . DL B T T A AR G AS TR) b A B, S5
S5AGELCIRREL) o T, B i1 =4:1;T,, {8 G =
2:05 Ty TR MR = LT PR 08 A = 125 T, TR i 08
fi=1:4,

PRI E — v ar T HbIA , JE8 FEHEE 20 om S A9 L 3FFT [
FE KRS B AR P E3E R R 1 d R e
BK . FEFIETINRN 2~3 d, 11 H 6 B IRFHER MG FFF37E
FHRIEE T, 9 PG 15 *2 W R4 3 AT, 5 1
BHPOREE 1 MR TS . B R A K KA N-P-K
(15-15-15) 4005 o, 3 E@FH4 %,
13 WEBMBSHE ZMEHEZE" 507 Il E 5L R A
o FLBUE . BRI (i) SR B TR (ERFD) L 151
BRI A, 200 2 h S g, I pH EC (™,

FEMAIC N AR S PR St R R R

TEAR AR T IARUR ISR ST H45 b 2 AR 0 PR IR
i) 07 N TN < 3 0 T ) o O S E = AN 1 12 7 SN
W4 i R e AR SR AR A . R A - Iz i
HME R AN TR S &,
14 #EHW £k Excel F1 DPS i
5307 o
2 ZR55H
21 AREEEEERMIBAER WL L TLUE N, &SR
RS RN, 5 AL FRR S T K LB AR B i b
e, MUSALIBREE Gl ALER . pH F1 EC (H A58 bR 2 3 i 3
T, IZE N 0.36 g/em’ , BALE 38 S ALBR AR K LB 2330 K
70.8% 25.06% 45.74% ,pH F1 EC {E43%1% 7.82 F10.35 mS/cm;
Ty HIATE N 045 ¢/cm’ , BFLER 8 AL AR K FLER 3 51

1A P AN S



51 &8 FHEE RARARRARNSFZFLFAAEKRGT R 35
67.81% ., 17.85% . 49.96%, pH Fl EC 1H 4> %] & 7.58 F 0.08 mS/cm,
F1 FEBLEERMELER
Table 1 Physical and chemical properties of different proportions of matrix
b HE SALER wAALE FEAk LB EC i
Treatment Volumetric Total porosity Aeration porosity Water holding pH EC value
R weight // g/ cm’ % % pore // % ms/cm
T, 0.36+0.003 e 70.80+0.53 a 25.06+0.70 a 45.74+1.20 b 7.82+.015 a 0.35+.075 a
T, 0.37+0.001 d 69.87+0.67 ab 23.54+0.51 b 46.33+1.10 b 7.81+.025 a 0.30+.015 b
T, 0.40+0.008 c 69.24+0.79 be 22.11+0.89 be 47.13+1.65 b 7.80+.005 a 0.20+.045 ¢
T, 0.43+0.008 b 68.23+0.25 cd 21.22+0.84 ¢ 47.00+0.65 b 7.67£.025 b 0.13+.053 d
T, 0.45+0.003 a 67.81£0.72 d 17.85+0.67 d 49.96+0.74 a 7.58+.021 ¢ 0.08+.031 e

T FISUARE/ING TR R AR Ak B A 22 5 i 25 (P<0.05) .
Note ; Different lowercase letters in the same column indicated significant difference between different treatments ( P<0.05).
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Table 2 Effects of different proportions of matrix on germination of
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Table 3 Effects of different proportions of matrix on botanical traits of burdock seedlings

g LIRS -5 AR K M b K HOR bt o

Leaf length Leaf width Petiole length Aboveground Root length Root diameter Root fresh
Treatment i i

cm cm cm fresh weight // g cm cm weight /g

T, 17.68+1.18 b 15.06+1.17 a 15.52+1.75 a 12.05+2.25 ¢ 32.86+2.70 d 0.96+0.043 ¢ 7.11£1.28 ¢
T, 22.12£1.99 a 17.42+£2.17 a 16.26+2.11 a 25.75+9.17 a 54.76+6.42 ¢ 1.21£0.097 a 19.61£5.42 a
T, 20.78+3.25 ab 16.96+2.97 a 15.50+2.71 a 16.32+4.00 be 52.96+7.89 ¢ 1.12+0.086 b 14.01+2.81 b
T, 18.38+2.66 ab 17.02£1.03 a 14.64+0.44 a 19.85+4.56 ab ~ 74.24+4.25 b 1.20£0.108 a 20.61+4.80 a
T 20.20+2.45 ab 17.74£1.71 a 14.58+1.64 a 16.93+5.96 be 80.04+2.45 a 1.20+0.061 a 20.04+£2.72 a

T [RIFIARIR/ING BRI AR b B i) 22 57 .35 (P<0.05) o

Note: Different lowercase letters in the same column indicated significant difference between different treatments (P<0.05).
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Table 4 Effects of different proportions of matrix on mineral element content of burdock seedlings roots

AP K Ca Fe Mn Cu Zn Mg
Treatment g/kg g/kg g/kg mg/ kg mg/ kg mg/kg mg/kg

T, 22.26+1.77 b 14.11+0.16 e 0.69+0.018 ¢ 53.79+1.13 b — 50.38+6.95 b 84.21+4.19 ¢
T, 33.21+2.73 a 24.98+0.60 c 1.18+0.007 ¢ =~ 197.95+12.29 a 2.58+0.72 ¢ 18.88+5.22 ¢ 174.42+6.07 a
T, 19.11+2.24 b 18.73+3.06 d 0.73+0.013 ¢ 67.13+2.34 b 4.33+0.64 b 49.88+2.01 b 67.67+2.69 d
T, 21.43+3.97 b 30.84+1.77 a 4.37+0.596 a  174.33+41.09 a 1.96+0.07 ¢ 80.63+1.68 a 123.25+7.31 b
T, 20.78+3.33 b 27.46+1.49 b 3.46x0.013 b 191.75+1.44 a 5.79+0.26 a 23.54+1.78 ¢ 116.88+1.02 b

T RSN/ ING TR R AR AR B 2% 57 35 (P<0.05) o

Note: Different lowercase letters in the same column indicated significant difference between different treatments (P<0.05).
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Table 5 Effects of different proportions of matrix on botanical traits of burdock during harvest period

g LIRS 5E LEIS R HOH MR 7
-~ Leaf length Leaf width Petiole length Root length Root diameter Root fresh
Treatment i

cm cm cm cm cm weight // kg
T, 55.40+3.85 a 39.28+5.09 ab 51.06+4.10 a 87.78+1.43 e 5.50+0.54 a 1.076+0.230 b
T, 54.96+1.84 a 42.76+3.84 a 49.60+2.41 ab 105.26+3.75 ¢ 5.34+0.29 ab 1.316+0.160 a
T, 56.06+2.46 a 36.86+5.23 be 49.22+3.16 ab 101.08+5.36 d 5.10+£0.54 b 1.032+0.280 b
T, 51.98+3.22 b 34.64£1.33 ¢ 47.00+3.81 be 108.88+1.57 b 5.18+0.21 ab 1.252+0.100 a
Ty 55.60+2.56 a 34.62+2.24 ¢ 45.04£6.01 ¢ 117.20+1.94 a 5.32+0.44 ab 1.376+0.320 a

e FISIAE/ NG TR RN R B E 22 57 .35 (P<0.05)

Note; Different lowercase letters in the same column indicate significant difference between different treatments ( P<0.05).
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