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1 #REIZE

1.1 Rk R
=ML A s, SR ReE TR 2kt
W T ARG H B E N HINE NS 8 R TCe &

SR Sl o L SO e L = N < P
WA AR A b 2 A BR S |, BRAR I A AR Lok
FROGEE A BRA R, TR 5T i) A 2 Ak Jo
#1. R2PR.

® 1 FERERKYEER

JEURL LT 2 (glem’) BFLBREE (%) HWFLBE (%) FRRFLBE (%) KANFLBR L pH i
512 0.64 62.02 6.4 55.65 0.11 7.83
IR 0.08 81.90 15.7 66.25 0.24 5.98
Bl 0.09 78.85 7.5 71.35 0.10 6.35

F2 EBERHLEER

JERET  APUE (ghg)  2H (gkg) 4 (gkg) S (ghg)  AREE (mghg) B (mghkg)  HAEN (mgkg)
e 107.64 5.47 3.23 16.89 627.30 99.16 2291.66
B 713.22 6.21 0.62 4.07 131.86 144.55 1354.67
I 643.72 4.03 0.54 15.09 137.03 62.14 16316.33

1.2 Wik

R LLZ B S () =B R A R, SRR
PLIX i it, BeE s 2ee] (3 TI ~ T4) . #F
M (AEBETS ~ T8) . M Wyl 2% + BPARE2H ( &b 3
T9 ~ T11), Fjc : A =2:1 (KL ) AXT -
CK, 12 44bsf (£ 3), M0 BEER 3K,
ANEEINETHEME (50 ecmx 100 em ), HA T4 H
aliffr i ZEAbFE, T8 My Al MppE AL P, HAth &b PRI L
— 7 PR B B e . I I SRR B O 12.06%
PRECERAR, T 8 J NAII BRI iz B it
—KE AR (375 kg/hm® ).

x3 AEERGESEERLL

b3 HE A AL FI A At HE

T1 0.5 1.5

1 1

T2 1 1 1 1 —
T3 1.5 0.5 1 1 —
T4 2 — 1 1 —
TS — 1.5 1 1 0.5
T6 — 1 1 1 1
T7 — 0.5 1 1 1.5
T8 — — 1 1 2
T9 0.5 — 1 1 1.5
T10 1 — 1 1 1
T11 1.5 — 1 1 0.5
CK — 2 1 1 —
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1.3 e Tk
1.3.1 L3 B I

KR 200 mL (IR TT, BRI TR R
Mo, KR RR S5 B My, 3R] 58 2R
WAEIKH 24 h 5 N M, CEHZ WS IR ] & S
JK 12 h JG i My, CABET4F 36 h J5 i
Mo DUT HFEFRINAE fAHSE AR 0

KHE (glem’) = (M=M,) /200

SMALBEE (%) = (M,=M,) /200 x 100

WAFLBE (%) = (My,=M;) /200 x 100

FiKFLBREE (% ) = BALBREE — il < fLER

FANFLBR LY = 3l LB 7 FEK LB
1.3.2 3 pH KAk e s i &

BT R SE T S5 788K H% 1 SCIRFRLL ) A,
ETRIARYR 30 min, FEMEIEAGHEA T8, $HL
DEW, P pH A BT pH ' 4 U A R
FHULCE A, 2R HCl0,~H,S0, I, 48R
A GRS, BT R NH,0Ac 1248, JHEt
FEYE, ARG R H NaHCO, 3248 — BB P L ok,
B R AR B0, AT LR FH S AR R - ik
BRI H T
1.3.3 LR A KR bR r e

AT 2020426 H 11 H., 8 H13 H. 10
H 15 HE BRI & =LA &8s % AR K A8 R,
202049 H 24 H. 12 A 15 H &> &b B H 100 ¥k
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Stk . fEIZE, 2020 4F 12 A 15 HEL R
FE M E A TR A KRR

Hip e B RO R v RO
ZEILHS A A B 0 A B S s 2SR AR R R
WIS 7 B R AR EAHUFI bR RO AR e
RLAGFAL 5 KR v 7K 43 I F L7 ik
Mo b MR, b BRI R LA
105CAT 15 min, 80CHLEHEH G FRT-iar; I
22 7 it SPAD MRS 2 AU 5 s 2R H 1 RO
iy ZEHLUAER R R

MR L = MREE R / b 3Rt i

MR = i x digE x 0.6348 1

IR (%) = ERER%EL /100 x 100

AR (%) = fFHTREL /100 x 100

AR TR R = CEARM/ FRE + b T8 / 4t
FETE) x Atk

GHE(TYHRMEERE) =2 TH/FH
PN
L4 AT

F S SR BOE B TR BT 0

ERHEE IR B IE A S ECR L I A

SEPREE = (X-X,) 7 (X=X )

EPH R BUE ARSI S BRI L A
S BRI =1- (XX, ) / (X=X,
Ao, X e — TS AR I, X AT X

R — 0TI AR T SR ) e A AR/ IME L

VSR g pR A 2, BOPME, SFIEBR,
D322 Ah PR A A BT
1.5 Fdlikba

K H DPS VO.01 X 4l i 47 25 55 0 2 M A 4
( Duncan FHEMW 2, «=0.05) . SPSS 26.0 ffiAH %
P M. Excel 2010 FEATEPE AT HI A .

2 HBREH

2.1 A[AE P A

ST LT A A K S 3 AL
PR VIMG, HARE WA R bR E . R E
0.1 ~ 08 gem® ™', MAFLBRSE 69% ~ 91%, i< fL
B 15% ~ 45%, FKFLBREE 40% ~ 75% %, pH
58 ~ 7.0, K/MLBRLE (ZUKEL) #£ 025 ~ 067 Z
], BT 0.5, JERRAOMFKIE SR R
H2 4 ATH, S0 BR AR A ILBE . FKAL
BB . R/NLBR LU 7E BRARE I . )2 el | ke
1512 + ARREAH O 25 EEARDNE TR AL A CK B0k, H
W 51 2% L (5184 R I3 K AR 4L A LS iy
JKFLBREE 4 2 8 T4 CK AL AL . TS 1Y
FONFLBREE 9 0.5, B TS AOARIK B IR, HF
WALy pH B AL HALAN A, H 5 CK B pH 42
IT, i | 3 2H ORI 513 + R LAY pH ER T 7.0,
WA T EAEKM pH 55 ~ 7.0, Hik, HpEE
) pH Badi A =LK,

x4 FESEERYEMER

s A (glem’) SALBE (%) WRALRE (%) FKALEE (%) KALER pH fF
T1 0.27 £ 0.07f 73.79 £ 0.05¢ 24.39 + 0.65bed 49.40 = 0.49abc 0.49 + 0.04bc 6.87 £ 0.12g
T2 0.38 £ 0.03d 69.14 £ 0.02d 22.86 + 0.16ed 46.28 + 0.14cd 0.49 + 0.08¢ 720 +0.17f
T3 0.49 + 0.06b 64.23 £ 0.03ef 22.36 + 0.35¢cd 41.87 +0.13ef 0.53 £0.02¢ 7.44 £0.12d
T4 0.56+0.17a 62.38 + 0.36f 21.84 +0.34cd 40.54 £ 0.07f 0.54 + 0.06¢ 7.50 + 0.08¢
TS5 0.16 + 0.01hi 77.46 £ 0.16bc 25.87 £ 0.18be 51.60 + 0.02ab 0.5 +0.26bc 6.05 + 0.08ij
T6 0.15 + 0.03hij 81.81 £0.15a 32.68 +0.21a 49.12 £ 0.59be 0.67 +0.32a 6.08 + 0.06i
T7 0.17 £ 0.42h 74.83 £ 0.28bc 22.44 £ 0.12cd 52.38 £ 0.94ab 0.43+0.01c 6.02 + 0.08;)
T8 0.13 £ 0.03;j 78.88 £ 0.13ab 27.76 + 0.16b 51.13 £ 0.29ab 0.54 = 0.02b 5.98 + 0.60k
T9 0.24 +0.04g 7391 +0.13¢ 22.43 £ 0.24cd 51.48 £ 0.16ab 0.44 + 0.04c 7.28 +0.08e
T10 0.34 £ 0.10e 67.74 £ 0.15de 22.44 + 0.49cd 45.30 = 0.01cde 0.49 £ 0.07¢ 7.64 +0.38b
T11 0.41 + 043¢ 67.95 +0.12de 23.78 + 0.13bed 44.16 = 0.03def 0.54 +0.02bc 7.94+0.17a
CK 0.14 + 0.05ij 75.05 £ 0.35be 21.36 £ 0.12d 53.69 £ 0.15a 0.39+0.01c 6.26 + 0.28h

T RSB E A R/NG T RER AL B 225 B3 (P<0.05). TIH.
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SRR AL A i ER S AL, R L A
CK WA HLB & Al HOR 2 e T i is| 220 F i
5| + BBREA . BRBRALA . Wk ARWE. B
RS RS CK T, H 2T i ] 2 20 A
Il + AR, SRz Al e, 2SR

SR, FATE RO ZE R 5| 3 + MR N LU
SIS RS I EL R i AR A
W51 + MRBRZEL PN, R e RS T L il
JmHEAn,  ELTAA AL PR RO S Y R T
CK,

x5 AEEBRERML MR

A AP (gke) 25 (g/kg) 20 (g/kg) 24 (g/ke) HEE (mg/ke) A (mgke) HEET (mg/kg)
T1 187.81 + 0.63f 3.54 +0.030f 1.47 £0.081g 17.28 + 0.020;j 334.73 + 1.29 135.91 £ 0.69¢ 913.00 + 1.15k
T2 142.37 + 0.27h 4.20 £ 0.015¢ 2.03 +0.010e 21.23 £ 0.040¢c 526.40 +2.05b 121.54 + 0.43d 1331.33 £2.02i
T3 104.88 + 0.20j 4.55+0.017a 243 +0.014b 20.53 +0.032d 504.87 +2.08¢ 115.29 + 0.56e 1484.70 + 3.75¢
T4 81.43 + 0.45k 4.13+£0.018d 2.25+0.015¢ 18.84 + 0.037¢g 542.13 +0.53a 89.38 + 0.50f 1471.00 + 1.73h
T5 313.08 + 0.83a 2.03 +£0.012j 0.35 = 0.008;j 17.36 + 0.049j 49.50 £ 0.51h 78.28 +£ 0.62¢g 1308.33 + 1.76j
T6 287.38 + 0.90c 2.27 £ 0.008i 0.38 £ 0.0501 19.07 £ 0.026f 46.27 + 0.29j 88.82 + 0.22f 1780.00 + 5.26f
T7 240.56 + 0.29¢ 1.63 £ 0.016k 0.42 +0.015h 21.92 +0.037b 80.83 £ 0.31f 74.86 + 0.54h 2663.33 +4.09h
T8 247.88 + 0.54d 1.41 +0.0531 0.36 + 0.053ij 23.83 £0.049a 42.52 +0.59j 64.24 + 0.75i 2839.33 £4.09a
T9 160.48 + 0.39¢g 3.26 £0.085¢g 1.56 £ 0.082f 20.45 +0.043d 364.80 + 0.95d 116.12 £ 0.95¢ 19033.00 + 5.36¢
T10 113.49 + 1.60i 3.63 £ 0.014e 2.07 £ 0.085d 19.57 £ 0.041e 505.37 + 1.07¢ 148.12 £ 1.19a 1876.00 + 3.78d
T11 104.78 + 1.23j 4.46 + 0.086b 2.61 +0.071a 18.65 £ 0.037h 541.87 + 1.25a 143.62 + 0.79b 1816.67 + 4.40e
CK 304.38 + 1.48h 2.43 +£0.014h 0.38 £ 0.058i 17.64 + 0.042i 58.33 £ 0.58¢g 88.48 + 0.65f 421.00 £ 7.371

2.2 AIFEBCHE BN =LA A KRS

2.2.1

NIRRT —-E R iR ARy

1= A
)2

o

HABRBEZH AL FE TS, T6. T7 By M- 1 FLZ W i 25

FHAMA I, & TS B & T CK, £ N HME

26 nl A, 6 HnHAFRI K T HEK, H
WoN T2, CK, HTI, T2, CK &5 T HALL T,
8 1 i R R By CK e K, Rk b T2 FIT1L,
10 H i BUK SR R I CK i K, T5. T6. T7 K
Zo 12 A AR R TS K, CK. T6. T7 Ik
Z, HT5HX T CK#EmE T 534%, TEANEK
Wi, A A AL B A AR B, B KR

AbFE,

MR 7 AT, 6 A bk m 3R T7 S AE, T1.
T2z, HT7TREET CK; 8 Ak £ N T6
efE, T2, TS Z; 10 A bk & 2 B TS i £E,
T6. T7 Rz, H T5% CK BEEET 13.04%; 12
HAMkm 2 R TS feft, k& CK. T2, T3, Te6,
H TS5 % CK R T 8.48%,

*6 AREMmMERM=-tMEHERAIHE (em®)
Qb 6 H 8 A 10 H 12/
T1 1.31+0.08a 5.20 = 0.41bed 5.63 + 0.46hcd 5.44 +0.33cd
T2 1.22 £ 0.17abe 5.99 +0.36ab 5.78 + 0.48abc 5.64  0.49bed
T3 0.79 = 0.14d 5.04 = 0.37bed 5.25 +0.25bed 4.79 + 0.52cde
T4 0.47 £ 0.06d 433 £0.27cd 3.82£031e 3.65 = 0.36e
TS5 0.84 +0.12cd 5.51 +0.34be 6.40 + 0.34ab 7.20 + 0.45a
T6 0.88 = 0.14bed 5.58 +0.22hc 6.22 +0.28ab 6.15 + 0.37abc
T7 0.69 0.11d 5.05 = 0.37bed 6.09 + 0.27abc 5.79 = 0.45bed
T8 0.89 = 0.11bed 4.95 +0.37bed 4.56 = 0.36de 4.58 + 0.34de
T9 0.79 +0.15d 4.19+0.47d 4.96 +0.25¢d 4.92 +0.36cde
T10 0.67 +0.13d 4.51 £0.33cd 5.18 + 0.54bed 5.03 = 0.47cd
T11 0.58 +0.13d 5.55 = 0.44hc 5.84 + 0.46abc 5.66 = 0.44bcd
CK 1.28 +0.18ab 6.90 £ 0.45a 6.90 +0.42a 6.84 = 0.58ah
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x®7 FREERERMN=tMEKRSHZIE (em)
Qb B 61 8 H 10 A 12 A
T1 431 +0.07abe 5.92 +0.22de 7.18 +0.25¢ 7.79 + 0.38¢
T2 4.41 +0.24ab 7.61 +0.34a 8.78 + 0.29ab 10.28 + 0.48ab
T3 3.86 = 0.16bcde 6.43  0.30cde 8.67 +0.32ab 10.13 + 0.36ab
T4 2.38+0.17f 5.58 +0.18¢ 5.95+0.18d 7.28 +0.20c
T5 3.95 = 0.16bed 7.34 +0.32ab 9.36 +0.33a 11.51 +0.49
T6 3.80 = 0.14cde 7.66 +0.23a 9.26 +0.26a 10,00 + 0.48b
T7 4.77 +0.26a 6.23  0.20cde 8.79 = 0.43ab 9.86 + 0.62b
T8 3.56  0.16de 6.23 + 0.15cde 7.18 +0.32¢ 9.21 +0.39
T9 3.61 0.10de 6.01 = 0.25de 7.95 +0.10be 9.44 +0.53h
T10 3.32+0.25¢ 6.06 = 0.28de 8.08 = 0.30bc 9.49 + 0.59h
T11 3.42 +0.21de 6.66 + 0.32bcd 7.51 £0.62c 9.32+0.31b
CK 3.79 +0.19cde 6.92 + 0.35abc 8.28 + 0.53abc 10.61 + 0.56ab

222

AR FCHEE O =L B 2R 2

kgl

Hi ¢ 8 Al N, EHH R I AE M2 T6, Hk
HTS, T6. TS5 4 5l 8 CK ¢ /5 T 9.96% . 7.47%,
f | 24 21 1) 3 AR HREL Bt 5 A A I 051 348 o v 3 34
%, H ARG T4 AP LR, R EH
RTS B A, HR O CKL T2, T9, H TS # CK #
7 17.14%, ZFH RN TS5 4, HIR R CK,

T2. T6, TS5 CK 25 T 8.97%,
*8 AEEmMERMN=EtEHERM. FK. FHOZME

g FARHL (mm) K (em) ZPM (mm)
T1 7.70 + 0.47abc 0.94 + 0.08be 3.29 + 0.09¢cde
T2 7.47 £ 0.32abc 1.28 + 0.13abc 3.74 + 0.27abc
T3 7.21 £ 0.37abc 0.93 £ 0.14bc 3.27 £ 0.20cde
T4 5.56 +0.22¢ 0.80 £ 0.10¢ 3.05 £ 0.15de
TS 8.20 + 0.48abh 1.64 + 0.14a 4.25 +0.19a
T6 8.39 +0.30a 1.06 + 0.22bc 3.60 + 0.23bed
T7 7.02 + 0.29bed 1.20 = 0.16abc 3.30 £ 0.16cde
T8 7.12 £ 0.33be 1.04 + 0.19bc 3.07 £0.17de
T9 5.96 +0.32de 1.26 + 0.11abc 2.77 £ 0.04e
T10 6.50 + 0.43cde 1.18 £ 0.08abc 3.13 £ 0.05de
T11 7.17 £ 0.59bc 1.19 £ 0.10abe 3.06 £ 0.17de
CK 7.63 + 0.41abc 1.40 £ 0.17ab 3.90 + 0.19ab

223 A ECEBN =LA PR

1320 nl I, AR fE R B O TS A, T6,

CK. TIK Z, TS 5T6 & B % 2 H, TS CK
HE R T 34.84%, TR CKIRE T 7.5%., Hb
- EB EE E R BN TS B 4E, CKL T6 R Z, TS5 &
CK# & T 12.50%., AR5 Lk & 80 TS feE, T6.
TI. T8, CKkzZ, T55T6. Tl L& %%, H
T5. T6. T1 % CK 73 5| 4& & T 14.58%. 13.89%.
12.50%. AT EERIM TS S, T6. T7. T8 K
Z, PR 4 S Ab B i 2 T A PR A A BEZE
CK, HA CK /il w3 w5 84.05% . 71.01% .
11.59%. 7.24%. G & ¥ N T5 & £, T6. T7.
CKikRzZ, TS CK B #E & ih 37.5%. Za8 1
iR bR, FBERAERNIEN TS, HIET CK.
224 AEEEHEFN =M R
A

R 100 F0, 9 H B A7 B R £ T2 &
4 (99.5% ). T4, TS, CKIkKzZ, T2 5T4 L &
25, HT2, T45 CK 5 i F 4 & T 6.04%.
5.36%. 9 H 199 bk R R R T5 K (6.59% ) ,
T6 e (17.13% ), TS MR CK BRI T
53.46%. 12 HRFF IR FI N T4 FefE (85.19% ) ,
T5. T10, T7 K Z, T4. T5. T10. T7 % CK 43 %
WO T 90.54% . 82.76%. 69.51%. 67.55%,
12 A7 i R i AR 1y 52 T1, N 25.48%, H K
5= CK (44.71% ), 12 7 B9 %5 bk 2 R B8 T5 &K
(8% ), CK iy (53.44% ), BEARTIIL, T4, TS 1Y
AF B A i, TS i bR 0 AR T Al b 3,
CK 7EA K I = LRI & AR bR I B B 7 o
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R9 AEERELLX=

tHERENZNT

b3 HREEHE (g) Mo L FREEE (g) WL A Hi AR G fH
T1 0.59 + 0.05be 0.37 £ 0.03bedef 1.62 +0.16a 0.68 +0.02d 0.0013cde
T2 0.52 £ 0.05bed 0.43 £ 0.02abed 1.21 £ 0.10be 048 +0.01le 0.0014¢
T3 0.49 + 0.04bcde 0.37 £ 0.02bedef 1.31 + 0.09abc 0.61 +0.01le 0.0013cde
T4 0.32 £ 0.06de 0.27 +0.03f 1.17 £ 0.07be 0.43 +0.04g 0.0009de
TS5 0.89 +0.15a 0.54 +0.05a 1.65 +0.14a 1.27 +0.02a 0.0022a
T6 0.71 + 0.06ab 0.46 + 0.04abc 1.64 +0.20a 1.18 £ 0.02b 0.0019ab
T7 0.49 + 0.04bcde 0.39 + 0.03bede 1.28 = 0.07abe 0.77+0.01c 0.0015bc
T8 0.49 + 0.06bcde 0.34 + 0.04def 1.45 +0.08ab 0.74 +0.01c 0.0014cd
T9 0.29 +0.02e 0.28 + 0.03ef 1.09 + 0.08be 0.32£0.01h 0.0008e
T10 0.35 £ 0.05de 0.36 + 0.03cdef 0.97 £ 0.10¢c 0.39£0.01g 0.0011cde
TI11 0.48 + 0.06cde 0.41 £ 0.03bed 1.16 + 0.08bc 0.53 +0.02f 0.0013cde
CK 0.66 + 0.07bc 0.48 + 0.05ab 1.44 +0.18ab 0.69 +0.02d 0.0016bc
F10 AEEREILM=tHEFEER, FEKEHZIE (%)
9 1 127
LSt
PEES Pl = PETES =S
T1 87.04+0.71d 14.89 + 1.29b 25.48 £ 0.3%h 43.91 £0.70b
T2 99.50 + 0.50a 11.34 £ 0.74d 53.66 + 0.66f 18.65 + 0.88e
T3 92.15 £ 0.90c 10.68 + 0.95d 71.16 £ 0.34d 12.60 + 1.03f
T4 98.86 + 0.78a 10.35 £ 0.76de 85.19 £ 0.80a 16.55 +0.42e
TS5 94.04 £0.77b 6.59 + 0.84e 81.71 +0.79b 8.00 +0.58g
T6 88.19 +0.39d 17.13 £ 0.67a 73.54 £ 0.78cd 26.83 +0.76d
T7 86.57 +0.64d 8.27 + 0.65e 74.91 £ 0.79¢ 12.66 + 0.58f
T8 83.64 +0.37e 6.62+0.47e 57.00 + 0.94e 25.49 +0.57d
T9 87.77 +0.75d 14.11 +0.13¢ 74.30 + 0.70c 32.05 +0.84¢
T10 83.02 £ 0.38e 14.90 + 0.69b 75.79 + 1.42¢ 26.24 +0.67d
TI1 91.54 + 0.48c 10.63 £ 0.97de 73.64 + 1.70cd 12.28 + 1.24f
CK 93.83 +0.92b 14.16 £ 0.72¢ 44.71 £ 0.98g 53.44 + 1.45a

2.2.5 R[RIZEFTEC X =LA SPAD A5

5% 11 A7%0, 6 H i SPAD [HEM N T1 H ik,
T2, T6. T7 k2, HTI1. T2, T6 B3 =T CK, 8
H ) SPAD 1 F # hy CK fefd, T2, T3, T4k Z,
10 H ) SPAD {H % 81 b T11 £ 4, T9. T10, CK
W2, 12 H B SPAD fH & M h CK fe f£, T3, T7,
TO K., BARA[ L, CK (1) SPAD {EAHX 4w, H
AL FR B TCHA AR L LA
2.3 XM T

RIRGE =AM A S A OB BT PR A o ) A
Kk, HATAHOCME MY, S5 RNE 12 s, ZFH
5E LB . R/NLIR HE R B 2 B AR G,
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ERCS A E . pH EEMEE K, 5EFLEE .
LS . R/INLBR B 235 IEAR G . kR

SRR FLERE & B IEAG
2.4 LRV

AR R e, X =M AR A DA T L5
BV, B e AR i SR s BUE 2, SRECE 1
B, (EBOR, WZAE RO BT AR B i) =L R A K
B, R 13 L, SRR B EHEA T N
T5>T6>T8>T7>CK>T1>T9>T2>T11>T3>T10>T4,
FUIRBRRE AL 4 4> A B = LA A RAF UL T
CK, H T5 Jynl AR R M5 =L Rl AR K
IR T .
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Fz 11 AEEREEXT =L SPAD BRI
Ah P 6 J 8 A 10H 124
T1 26.79 + 1.10a 31.56 + 1.78bcd 38.87 £0.94d 29.03 = 1.45d
T2 24.11 +0.94ab 3550 +0.91ab 43.46 = 1.58hc 40.26 + 2.36abc
T3 22.73 + 1.55he 34.65 + 1.08ahc 44.30 = 0.82ahc 42.17 + 2.54ab
T4 19.03 = 0.99d 34.95 £ 0.66abc 44.08 = 0.86ahc 35.29 £ 1.61bed
TS5 22.48 + 1.45bed 32.15 + 1.65abc 41.68 0.78cd 41.00  1.93ab
T6 23.94 1+ 1.27ab 33.76 = 1.05abcd 4112+ 1.71cd 35.69 = 2.74hc
T7 23.33 +0.89ahc 31.45 + 1.25abc 41.80 = 1.60cd 42.13 % 1.19ab
T8 21.67 + 1.33bed 28.88 + 1.28cd 34.76 £2.72e 33.81 +2.88cd
T9 23.84 +0.92ab 32.89 +0.69d 47.77 + 1.04ab 41.66 = 1.28ab
T10 10.07 +0.73cd 33.24 = 1.04abc 46.78 = 0.79ab 40.63 = 1.21ab
T11 19.79 = 0.87cd 33.36 + 1.33abc 4827 +151a 3572 £2.37he
CK 20.06 +0.72cd 36.06 = 0.86a 46.41 0.77ab 46.67 +2.30a
* 12 HigtrHEXES T
Ei=tan Eaaiy SALBE LB K fLBREE RANLBR EE pH
R il -0.115 0.248 0.431" 0.004 0.426 -0.311
HR A T -0.026 0.154 0.176 0.071 0.170 -0.246
HEHTEEL -0.554" 0.653" 0.653" 0.380 0.634" -0.715"
ERES -0.379 0.306 -0.054 0.453" -0.070 -0.187
VE: o Hl* A3 B2 RA TR 0.01 F1 0.05 /K7 1 B3,
=13 RERFEREEGHZE
WhEE ARG L AR At AR SALBREE LB KAMLBREE pHAH Eayia HifE Hoy
T5 0.432 0.375 0.901 0.926 0.852 0.846 0960  0.957 0.781 1
T6 0.430 0.282 0.815 0.723 0.387 0.370 0.947 0.933 0.612 2
T8 0.362 0.173 0.409 0.789 0.516 0.503 0.995 0.991 0.592 3
T7 0.298 0.176 0.441 0.599 0.154 0.147 0.973 0.908 0.462 4
CK 0.356 0.259 0.359 0.609 0.079 0.076 0.855 0.962 0.445 5
T1 0.427 0.221 0.353 0.551 0.286 0.284 0.550  0.677 0.419 6
T9 0.229 0.070 0.024 0.557 0.153 0.147 0.347 0.755 0.285 7
T2 0.269 0.186 0.258 0.333 0.182 0.188 0.385 0.434 0.279 8
T11 0.253 0.167 0.219 0277 0.245 0.264 0.015 0.367 0.226 9
T3 0.307 0.174 0.288 0.103 0.148 0.165 0.265 0.192 0.205 10
T10 0.183 0.099 0.088 0.268 0.153 0.162 0.163 0.515 0.204 11
T4 0.256 0.088 0.121 0.017 0.113 0.130 0.233 0.038 0.125 12
3 Wik HT=LEHM L, Mk, Bk R,
WA R O, A AL L Rk
3.1 N[A)AE ECE oT  BEA FLBREE . R/INFLBR AT AE AR R N, 2 o i e 5]

e A5 AR 1y ] B A Y S B IE I, AR
FEIMT AR AR WA, HAr, Hsmh 8
Z, AT RN A E A SR R R 0T, AR

FEUSIM L BIRERIMTHE, MA R, FLEEE /N
BB THYR AR LT . A s e ab 2
41 pH #R s TR AR KIE R VG, MR 4R pH
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5 CK i, A FiEA=EAKIER pH BRI,
BRRRAL AP & s, 5 CKERE, HiRES
T M| S A RN G2 + ARMRA . i SE 2 R 5] 2
+ EPERAL A . AR, MRA SR E
FR TR, MRS CK 2,
3.2 N[AE T =B A K AR IR

XF =B A AT S A EURE T, TS Ay I T AR
wEARKEWEEEE CK, hEtE 12 HRES
FH A AL FE, SPAD {H bl = b Fh B AR K Wi K,
CK B IR L Bl g, b3 6] 6 B AR fb LA, 9.
12 3 47 1 % a5 v B9 A0 PR 43 531 A T2 (99.5% ) . T4
(85.19% ), T5 Wtk 3 2% T HAb AL 2, CK
MR PREETE 12 H I i 2 T HAB AL (53.44% ) ,
ATRES CK MR/ NMLBR LG . Rk k. B
ZFHELTRPIBUKA S, HIt, PR s 255
VS INAT S 2 =LA ROAE R, BRI R R
SRR S T AR RO DA G, R 2R
Jo S VAN B R A — N EIEBR, T6. TS Y
FAR ML % CK #2785 1 9.96% ., 7.47%, T5 IH) 2
Koo AL T A AL, R & CK 17.14%,
ZEHLE H CK 8.97%, T4 FMML. ZEK. ZEHLEY
RIONEE, WHES T4 R ERARZE K, fLE
JEEUN, ARF=EMERARERA X, T5. T6.
T7. T8 M JmREELE A HEA & T CK, Hf TS
Hess fewn, HARMEER . M E3R6EsE . Mg,
HIFREL. G BT H AR, 43505 CK #2555 T
34.84% . 12.50%. 14.58%. 84.05%. 37.50%. #H
KT R, —-EME AR S & R LR
AR, H LR A 45 BAE R ket Ry At
LiEisp e A N

4 Bt

R PRI AR B R A KA E—E Y
M, ELS BRI 0 A Fo S AR RN | FLBREE
K. pH BB FRW TR CK, 2545 ML B py 3k
FebR A =LA AERORBL, TS CHPRE = Rk - 0%
A AL =05:15:1:1) (KB ) BHEALTE bR
BOEA = BRI, SEREREEE | et
H.ORE . IR G ES A KBRS TIH
MALER, AT = H AR BB o

B30k -
(1] HIeh, B, = bAgrE ROt (M. dbst Bl
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Effects of earthworm dung and coconut bran composite substrate on the growth of Panax notoginseng seedlings
WANG Jia-wei, WANG Hua-lei’, WANG Can-bin, LI Jin-ling, LUO Chun-li, LUO Fu-lai, LIN Jie, CHEN Song-
shu, LI Dan-dan, ZHAO Zhi ( College of Agriculture, Guizhou University, Guizhou Key Laboratory of Propagation and
Cultivation on Medicinal Plants, Guiyang Guizhou 550025 )

Abstract: In order to explore the effect of earthworm dung and coconut bran composite substrate on the growth of Panax
notoginseng seedlings, a single factor randomized block design was adopted. There were 12 treatments, including
earthworm dung group (T1 ~ T4 ), coconut bran group (T5 ~ T8 ), earthworm dung + coconut bran group (T9 ~ T11 ),
and the traditional substrate Peat : vermiculite =2 : 1 (V : V) was used as the control group ( CK ). Combined with the
comprehensive evaluation of correlation and membership function method, the matrix formula suitable for the growth of Panax
notoginseng seedlings was selected objectively and effectively. The results showed that the coconut bran group had smaller
bulk density and larger porosity; the ratio of hig pore size to small pore size was close to the optimal value of 0.5 ( T5 equal to
0.5 ) ; the pH was within the suitable range for the growth of Panax notoginseng seedlings; the content of organic matter was
high, and the total nitrogen, total phosphorus, available phosphorus and alkali hydrolyzable nitrogen were similar to those of
CK. The comprehensive ranking of membership function values of T5, T6, T7 and T8 was higher than that of CK, and T5
ranked the highest. The root fresh weight, shoot fresh weight, ratio of root to shoot, seedling index and G value of TS were
better than those of other treatments, which increased by 34.84%, 12.50%, 14.58%, 84.05% and 37.50%, respectively.
The results showed that T5 [ coconut bran : peat : vermiculite : raw soil =0.5:1.5:1:1 (V:V ) ] was more suitable for the
growth of Panax notoginseng, and could be used as the compound matrix formula of Panax notoginseng seedling.

Key words: Panax notoginseng seedling; earthworm dung; coconut bran; membership function method
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