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WESEA RV BE HE 3 B NSl A (K S A2 BRARAR RS20 . 2R W] . BRI S 5 b oy LRI

B Jgim ALK

JEETE, FKSLBEE TR, AR MO S RS T CK (RO : i84 =5:3), Horpb T3 b3 (HBHE : dqy =

2:1) fEZEM AR, B, FE. MRS, R

Mag R A AR (POD) WEME. i AL A

(CAT) #&M:. W (MDA ) F 85 CKARLLTG R EFZES, JCLL T4 4080 CHPME « B4 =1: 1) e, rhmfl, Ho
THEMEEE, Rkl . TTEtEER . SoD ik, POD fif:. MDA & & B # T CK (P<0.05), &
JERELEA TR (0.936) =T CK (0.775 ). 45 AT, T4 AbH A ol AORRRERE HL 2R, R B AR R N
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AR, G R R T e, SRR
B A IA R Ry [ PN A1 5 Jo B 9 e A T i, B
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HEEFRNAIR S 2R, ERYRFEE, B
AR TR LR B sk DO Rk
HIHRRE « i - BBERE =3:2.5: 2.5 (IR 8535
YA T A 0 A AR S P SO A AR, b
B, BIRRE oS A B AR R E AT B T R B K IH AT LA
REE MR SROKRE AR, IEwAK
KE AL IR 55 B L 50% LA L[]
A A T i Akl 3277 i, Fascella % B
SEFEM, BRAE : B ERE =11 (AL ) BYFEFRED
IEE RN L, 2K FRK i
Fr¥c i B, Suhaimi 2512 BFGY W, HRAE &
e 70% ~ 100% RS AR AT, MR a it m T
36%, 100% HHRASE Bk A3 KRR I 41 & Rk 22
AR MERAERT . HRE, 7EARREY L&
T A RIARE 7 E R ANTRIAY O A R R B
PR . I, BFFSE BIRREAS [] L 31 16 77 52 I 1 R o
XFFASEE W EARKA N HME.

ARSI AR N JE i R, S o | 18
AR T AR LB R B, VE M A SRR I
FI R BCEE . A AR AS ] L ] A2 e 6 oot A S
B AR R A FRES BRI 2, Sl SR8 sRAZE AT
A E AR RS B LA, LA R A
BEAE N2 810 58507 1 A 1 R T SR A R 3
P, MASTEE MR A EEAREEE
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1 #MR5FE

1.1 5 R
HERATRIA SR T (B2 TE RS 35 2

Ab3E) WTE M B AL E NS S, BRI TR
EHh A3 g, FFAENG TR 98%. MBKE (2 ~ 6 mm) |
B (MERRKRT, 2 ~6mm)., B4 (3 ~ 6mm)
BT R, LRI L 1,

R MR, BR, BRNEREAER
bt n Tl G M Tap (e o) o)
MR 0.237 14.80 73.36 5.97 2.43 529.15 24033 7118 1207.0
RS 0.296 16.44 64.76 6.12 2.57 636.92 431.67 85.52 959.6
A 0.170 29.72 49.60 6.85 052 13.59 15.17 16.25 170.1

12 Rt

iR B T 2022 4F 5 A 26 H 78 75 Mk Ak K 2
A AT, E R S AR 15 ~ 25°C, R
FH B AL X A 3 3t, 3 & DLBE R 0% A 2 1R R
BT ~ T44 0B, UEHZEANSEHN
FET XTI (R ki A =5:3), 5
(%2), BCHlsEm e TR miH M, Aui
BIXEIAE R 6 emx3 emx 10 em ( EHE x T H
Box WEE), 21 4L, HFBiEKEHITREMN, &
KL, B EH RSB, B A K R
TE (50£5) % id7, M EHFR 60 d #H47AH G4

FRAGIE .
x2 AEISEERLLA]
Ak Fk Fedr (ARUL)
CK B IR 5:3
T1 B - AT 1:0
T2 BBHE - dfy 3:1
T3 HIBHE « AT 2:1
T4 BBEE - a5y 1:1

1.3 i 5k
1.3.1 S FEIE AT o

Py epRede. . W FEKALBRE S5 5
2 B R, BRERE (pH ) AL S (EC)
AN E S IR RS Y ek, RS Rk
=it

F2EREPE SR B AR R BR AN PRI 2 A7 AL BT
T, RBSIR RS — SR RE B A %
i, R SR - ST ORI A AL
Wi, SRPIBRA B T Bl o

132 ASHF KA AR A BE bR ) I

ARKAERR: e ERN BRI ER AR
SRS, KEE0E] 0.1 em; AR BRI & AR 25
FETR E KR A I 2, RS 0.1 em; 254
FRUEAR R RO S A MR PR B TSR 1 em AR AR,
K E] 0.1 mm; M STD4800 Scanner M1 FH
A AE , AEHRE] 0.001 em®; BETE AR MRS
B A I ROPFRE ;A PE 105°C 7R 30 min,
SOCHETZAE J5 il T8, %] 0.001 ¢, FFit
AR OH TR
MR = REEE (g) /b HPEEE (g)

AEPHEE = [ 220 Cem) /8KR (em) + 8RBT
i (g) /H EETRE (g)] x 2k TRE (g)

APRFR AR TV PERE I SR T RS, RV
PEAR A SR 5 B2 i G250 ek, AR
36 S B R AL =R M E ks, DL R RS
HREKIA 224 VO T . R A R E R LB
T ALY AL (SOD) WML, Ak
fitt (POD) Whitk, HAAAR (CAT) WPk, W
i (MDA ) &/l R RN B AL R A BR A
AR R R S T
L4 BdRgit S0Pk

RIS EEFR ] Excel 2019 4TSI, SPSS
25.0 HEAT B IR F 7 25 40 BT ROAE DG e B, SR
Duncan #1722 5% B & M98 (P<0.05 ),

i SR e BT Y IR, SRR A K
IEAR R SRR BB = (XX ) /(XX )
T, TGRSR SR 8 pR R =1- (X-X,,;,) /
(XX ) T, Hid, XOBMEE, X, AEK
B, X AE/ME SRS pREE T 2, SRR
SEIME, SEIEEA, A B A KR A
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2.1 AN[A)A B A o

Hi ¢ 3 W1, il RIS R P EL G kD, 2
Pe i T 45 i D R K LB B R R AR, A b A
T EIT CK, T4 4B/, R CK K 77%.
2, FEARFLBRRE £ Ab B B 25 5 T CK, T1 Ab Py

T4 ZhHAL, ¥ ERT CK, Hod T1 43 HA CK
[ 59% . pH {E R HPARE b ] i o /0 8 25 4 v, B
TR o O FEIR 3550 BROAAR Z O, ARUmE .
OB AR R E S T CK, o T1 AR S, 430
B CK S 46% ., T1%. 28 Lk, B < fLI R
T4 4bH S CK T E 250, HAL R I FAHYy
5 CK BB #25 (P<0.05),

m - mnssll

K, b CK Y 130%. 0 LBRERFSE BIt, (HER
#3 EREREAMR

s Eogiin AL R LB oH i R A R AL
(g/em’) (%) (%) ( mg/kg) ( mg/kg) (mgrkg)
CK 0.26 £0.02a 23.83+1.70a 55.64 + 1.24e 6.90 £ 0.08a 319.7 £ 8.60a 4167+ 1.16d  708.6+9.24e
T1 0.24+0.01b 14.13 £ 1.17¢ 72.57 +0.86a 6.00 +0.08d 238.7 +7.67b 60.86+149a  1214.7 +10.03a
T2 0.22 + 0.01be 18.07 £ 0.85h 66.79 +0.99h 6.14 + 0.05¢ 1953+11.39  56.73+0.90b  936.1 + 10.40b
T3 021+00led  19.70 +0.79h 64.01 = 0.47¢ 6.25 + 0.06¢ 161.5 +9.05d 4955+ 1.07c  866.8 +7.32¢
T4 0.20£0.01d 22.03 +0.42a 59.38 +0.92d 6.61 +0.09h 132.1+491e 4256+ 1.12d 7558 £8.29d

T [Al—IUAR NG TR AR A B E] 22 5 2 (P<0.05). Tl

2.2 A[FEEIET ASF A K8 AR 5
RRREAE L 0 v o Lo 2236 R HE ) A SR A
A A RAIRIVER, B LRI 2 nT A, BEE AR
LLigssl, AR rtkE . 25, . R
AR TR, Hrb bR TE T4 23K 3
KAE (579 em), A CK Y 98.97%, A% CK I JC
DEES . A T3 A RRAME (1.29 mm) ,
S CK B9 101%, {HIFARIRFBEZE, T4 405 CK
Fr, TREZER. PR IRS AW 2 55
W3, BEEPERE LR, 7E T4 b BAE R,
CK 3411 0.18 em®, iAB| 2R MK I7HAE T3 &b
PRIR B K, T4 AL PREE T3 AL PRI/ 0.01 em, 435)
} CK (1) 101% H199.8%, T3. T4. CK 4b ¥ [a] J¢ B
2ER . BERPERAE EC LU R, NS R i
THERUE EFAES, (BEE] T3 LR |-
(0097 ¢g)., T (0021 g), Mo & (0.123¢g)
TH (0.035g) A5 CK W25, HANE R

B 1 ARERERTASHEERRR
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R D0 e A N A N0 N s i =AU AN S M
WA BMAKRTE, T3 ALBEZEML, MK ERMEAE, T4
AbPRpRE . EA, BEE . TR
23 AFEEEEFTX ASHERE L. HE 85
P

H 3 AT, MRE R T1 ~ T4 b FZ T T,
S 50h CK 1 53% . 65%. 103% . 119%, T4 4bF
BEKTF CK, T35 CK, T4 ZbBETCH] 25 5% Of:
TR0 S L 35 —3, T3 Ab3S CK o
FH2ES, TA QLR KT CK, A CK 1 124%. T4
SEEEARGE L | OH P HR O B S T CK.
24 ANFEEEETT NS TR nTEdE
EH. MR WA IHRm

FH I 4 AT, Bl A2 O L I RIsE o L AR sl
BB . AR R ISR
S, Hrh AR PRI I, 7E T2 4
PRI IA 3 9517 pefg, 5 CK LI % 2 5, T3, T4 4k
A4S CK BT 5.51%, 5.59%. AT PRI E 45
by T4 A BRR B R (536% ), 5 CK LR %5,
Ba T4 b 3AN, HAAS ALY B/ NT CK, R
D G5 5T AR, A T1 A4 R o i
KT CK, M4% ah CK 1 84%, M4 bR CK 1
58%, Y5 CKAFfEW 2R, T2, T3, T4 403EE CK
FEMRE ab SRR EZER . WREESS
R, HEAREE LB, ASHERRIE I RE L
THia FRER S, 78 T3 PRI OR, # CK FTF
724%, T4 REPRSCAH TR, (5 CK Z TR & 25
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T d S oF [ T {_ SN
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g 4 g
% E08
=3 = o6
= g
2 0.4
1} 0.2
LT l T l T2 l T3 l T4 00 CLK 1:1 %2 1:3 %4
6 S AbRE
b a 61
51 5 c N a
d -
o = = 5 = . —— ~i—
E4r 24T
N C
Eé 3 — i 3+
= 2 E oL
1k 1k
1 1 ) 1 " 1 N 1 ' | a4 el o bt 1 )
LT Tl T2 T3 T4 L—— Tl T2 T3 T4
Ab3 Ab3
Ol b
) Ol Mg E O ETE
0.16 a 0.05 _ O r+s:
014 p b ES .
012 { & 004 b b E3
a
| 2 a + {7
En 0.10 I [H b b {- i— =, 0031
0.08 [ -
il ¢ a
& 006 d E ool 2 . bS 3
0.04 [ i
0.02 |
0.00 =g ' T1 ' T2 l T3 ' T4 I 0002k ' Tl I T2 ' T3 ' T4
QbR i
B2 ARAEmERI ASHHEEKIERNZN
W RRVNEFEERRTE P<0.05 KRR 8E. T,
1.8~ 0.14
164 L
N 012 b b
. 12+ ] §‘
%ds E§
0.4 §§ 5§
02 %g §§ §§
0.0 — L L & L 8 L & L :\\\ P S
CK Tl T2 4 CK Tl T2 T3
Qb3 i

B3 ARERERMASHEREL., HEEHHZN
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[(u-5) Al sty
O a

T3

1

T

(3/3) EIEH G (3/3w) 7 -fu

piss
4 ARERERMASHESERTYER.

25 KRS BRSNS R R PR B

SN R R

MgE. RREFAHM

i

POD i& P B B T3 A F A 5 CK TG

T FES, T3, T4 E ST CK, 725 CK F
BEER, MO EEST CK, 8 CK Tt 7.6%.

SOD 1M HAA T1 ALHL R 5K F CK, T2 4b¥5 CK It
Tt 7.7% 1 38.6%.

TERIOREE b LU RIS, A S

SHISRGER
M ALRE SOD. POD TR HFEH —2i s,

i

(B/00) YR FT N ¥ BB

&
1= =

T1

[

yisis

EE & BRI

[(3 . u) /qown ] ) BN} B T

B 5 ARSHEERMNASHERPEBEERR
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CAT i 4 48 1k JC B W ML AR, T2, T3 b #ink & T
CK, {HIfARIEH) B E 225, MAD & & BERRRE A
LU A8 AN A, A Sl T1 Ak 3 5 2 =
T CK, T4 AbHFEI AL, BEMT CK, H CK K
85.7%.
2.6 FHIMESHT

X 52 B B B 5 5 NS AR RO G A T
ST, S5RANEE 4 Fis . RERAE S ASF
WA KA F RO EEAR B, bS5 fLER
SR EIEA G, SRKFLBE 24 5 A
K, ZEML. mPmAL, MR TE . AT MRS
SALBREE B W A IEA DG, AR, AR FTEPERE
SHpKFLBUE 2 B e, pH AR 50w
WEIEAE, SR ALK & BT h 0 B35
P
2.7 ASPEE K AR AT

iz PSR R R, P ASFP A K S A e A
WL HER . R S, 4% B AL
6] (R HE 4% R T4 (0.936 ) >T3 (0.794) >CK (0.775)
>T2 (0.403) >T1 (0.003), &0 T4 F1 T3 4b # fid
LT CK, AT AR CK fid 5 45 NS 557 ¢

LA, H T4 A0E CERRE - 8824 =1:1) RAFiEr
AR -

x4 ERYMEUREMEEREFHEREXES T

(T

Bzt AE WEAALBE RPKSLEREE pHAE
R -0.134 0.983" -0.964" 0.868
el -0.248 0.887" -0.862 0.745
AR -0.142 0.957 -0.955" 0.910"
i3S -0.251 0.920° -0.890" 0.759
fif i -0.285 0.873 -0.859 0.770
T -0.318 0.890 -0.872 0.776
4% a -0.352 0.717 -0.657 0.459
nHEEE b -0.412 0.730 -0.672 0.479
CIREs -0.087 0.877 -0.889" 0.881
R -0.715 0.626 -0.567 0.366
MR -0.342 0.840 -0.797 0.631
A IEALEE  -0.696 0.585 -0.558 0.459
JUE=K a7 -0.386 0.839 -0.817 0.707
i AL -0.039 0.514 -0.460 0.277
[t 0.613 -0.756 0.708 -0.543

e I+ A3 RIFR A ICHELE 0.01 F10.05 K i

x5 RERBUEZESW

Bzt CK Tl T2 T3 T4
Mg 0.997 0.000 0.554 0.703 0.948
E-vi] 0.935 0.000 0318 1.000 0.952
T AR 0.890 0.000 0.344 0.487 1.000
(SN 0.998 0.000 0.491 1.000 0.993
fief 0.825 0.000 0.167 0.839 1.000
T 0.797 0.000 0.238 0.789 1.000
ML 0.709 0.000 0.186 0.752 0.999
PINTEiEY 0.758 0.000 0.151 0.697 1.000
AP 0.482 0.000 0.532 0.993 1.000
ATV 0.932 0.051 0.000 0.585 1.000
s E 0.847 0.000 1.000 0.921 0.887
MRS 0.819 0.000 0.503 1.000 0.842
AL 0.258 0.000 0.241 0.407 1.000
i H ALY 0.730 0.000 0.208 0.849 1.000
FUEER et 0.852 0.000 0.910 1.000 0.350
N 0.564 0.000 0.606 0.683 1.000
311 0.775 0.003 0.403 0.794 0.936

HeF 3 5 4 2 1
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3.1 ERFERALE R

B R K AR, B
SRR AR 2R R BORBOR E L e
SR B ) B B AL P P S 25 E . Gl AFLBREE
FKFLBR R . pHAE . ECMH., o WROLE, FR
B RAE A EYOAE N 01 ~ 0.8 glem® 7,
A 56 T ) B AR AR A G 4 AN JETREC T, A
TE 0.20 ~ 0.24 g/cm3, T 6 B 18 A% 15 3 A X
], MALBREELE 81.4% ~ 86.7%, i /& MALBRIE N
54% ~ 96% W feid X RIS [ o BHERF /K BE 1 o,
T1 AbFRARRRERE K BE L 2R3 T 72.3%, Frlhit
— AR DR LA P s A, B LB,
FHREGESK L. AR pH (EImERYE, REARHEAS I
i, pH EZETR, XS ERSE
WA —20, R P S IS 2 8 A ] DL
FLRRI RIS, BT BER RIS AE 6.0 ~ 6.5, fig
i NS R X T R R sk P R
Ty i, MRRERR AR R i LT R R, O R R
1) 55.7% , {OAR0E & i 5 ROR AR, HAHR
SEEDESTHR259%, EIFRE T, FEEp
BRI R, FEBTFR A T, (A R0 A s B
THIRZAET CK, BEHEZ N NS IR0,
BEFAEEY TR REICER, SEMR- 5. &
R, BUw R EAR R
3.2 S KL AL T NS R A K A HR
R R 5]

X NS F A KA 0 e, R
SR IS FAE M A SR AR A i, X 5 R
JeE P Y RIRSE s A AN I A AR 25 A
ARFHEIE AR — 2, BEE TR LU R, ASFh
BiRR S ZEH. P A, R, ffE, T R
gk b H TR AR L, BRIk B 50%
mF, FRes, Z5H. BRI, b befE ., W ETES CK
MR EZES (P>005), Hirbmi, #H T
FEMEEE ., R, R E LT CK. 3R
PRAL IR 1 22 S XF NS PN 5 BRI i T
RERGL L, NI A R 35 . PNV
a2 IR A A R R, PRSI SV 1 5V
()3 JB I EL B i B T AR B s, 18 EL A SE LB
PRk T AR R R AR, AR TR RO 5
MY, Hahi. BRKMASHEBEHEE
— 186 —

A BT R, RO B BB IS AR AR R
RS, MRZE, FARE S, 78 AR 0 R
TR

Az BRFE bR ST AR R R MR AR IR B, T
FEARIR NP A . FUR, nl s MEps A mT i
EOSEEA Y B ERY REREN E TR
b, R AT S R R T A O Y
FIRE ), TIEHERE S S, ARSI RKE
At RE R L ), AAMEE A TRt
W AR RO R, SR R e T AR T M
IEHEHATOCEIER . FIRAMER . 5 s S A o T
SRR IE PR A, 0 PR AR 2R S i A
PERg Afe . B AR TS SE, R mA A AE AR K
RE Y, N BRI AL e RS i
Yy, Hfm e TR A K IR RS IE L, SOD,
POD. CAT {EPEME R, BT R T e R rE Rk A= 2
A, RSN RS FE BN FIR N, SR AR AR DT
WPk, IS BRI Lk T NS R B A A
ARBL, WA RRERE S50, MR NHE. KT Zn® .
Mn™* FTEERE ) AR K TR, AT DA T NHS . K 4%
B 1, SOD Bl CAT #2 A 4 Bt Em
% VE R (g, Fe’. Mn™. Sb™'. Cd™ RE 4. %%
SOD f % PE W] B4 w5 0, W44 8 ot K X POD
A B L B LR, A
NS T W B o0 o 8 1 E SR oo R PRI,
AR A FARSOIR B, PTETEE . AT PR
W B, R A =11 (V) B, AT
PEE MR E & T CK, IS CK A LG B 2
25, ANSFEM B b A LR SOD. POD 3% 14 i
FET CK, WD E TR, WABEIRR
F, NSFH I EE N E TR, RS 1 5 A HE
B, X EITEE S Y B s R, & R
JEC L BE RS R 1 24 PR PE 20 A8 (A A= BRI iR
B, PEUE R PEE . AT R S R A,
5 SOD 16 M, BRARTY RS &, R BEAY R
fifg 1% M 5 V0 2T AR R R A R IE ARG, PrEL
it 305 O A ) T A AR T S A A 1 1
Mo FHEESE D AORTTE S R IR, 38 B AR
BEGS I e B 2E T 25 A 1 B SOD 16 1k, 3
ST REARBUIME . ARG LR HL A R T HE
SN E SRR WO, O A AR AR BRI K
-, SRR AR X PR B IE M, R A R R
PR

S

(T
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HEGEMASE

BIBERICTT CK (g : 1847 =

5:3) AHEL, BRBEASIN L )3 et il AL B

i, AR TASFHRR LT

, T3 (HRHE : dgfy =

2:1) FI T4 AbFE (HEBE - 5847 =1:1) #RERM R
AT, JULA T4 i Bk, S8 REss & iris

4 0.936, W
BT et T ASH

T CK (0.775), DIBAERACIL S0
T ) 2 RO ]

A, T H BB R A i R TORAR
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Application of coconut bran compound matrix in planting Panax ginseng cave disc seedlings

DING Wan-bo, DONG Xing-min, DAI Ming-tao, XU Yong-hua', YANG He" ( College of Chinese Medicinal Materials,
Jilin Agricultural University, State Local Joint Engineering Research Center of Ginseng Breeding and Application,
Changchun Jilin 130118 )

Abstract: In order to explore the feasibility of replacing grass charcoal with coconut bran as the seedling substrate of ginseng
cave disc, coconut bran, grass charcoal and vermiculite were compounded in different proportions according to volume,
and the effects of different matching matrices on the growth and physiological indicators of ginseng seedlings were studied.
The results showed that with the decrease of the proportion of coconut bran in the matrix, the porousness of the substrate
ventilation was increased, the porosity of water retention was decreased, and the contents of available phosphorus and
available potassium were significantly higher than those of CK ( grass charcoal : vermiculite =5:3 ), of which T3 treatment
(coconut bran : vermiculite = 2 : 1) was not significantly different from CK in terms of stem thickness, root length, fresh
weight, dry weight, root-to-crown ratio, strong seedling index, chlorophyll content, Peroxidase ( POD )activity, Catalase
( CAT ) activity, and Malondialdehyde ( MDA ) content compared with CK. T4 treatment ( coconut bran : vermiculite = 1 : 1)
was optimal, and the leaf area, underground dry weight and fresh weight, root-to-crown ratio, seedling index, soluble
protein, SOD activity, POD activity and MDA content of T4 treatment were significantly better than those of CK ( P<0.05 ) ,
and the comprehensive analysis score of membership function of T4 treatment ( 0.936 ), which was higher than that of CK
was 0.775. In summary, T4 treatment ( coconut bran : vermiculite = 1 @ 1 ) is the most suitable coconut bran ratio matrix,
which can replace the ginseng seedling matrix formula based on grass charcoal.

Key words: Panax ginseng seedlings; coconut bran; physicochemical properties of the matrix; growth indicators; the

membership function method
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