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RiMa X, ARAE CREMRBE) O AR KRR, kb
DX & TR AR S M oAt PR — AR TR A 2k
B, HEREFONERBREY), PR R,
MRS R S M X TR AR AR A A 10 2k -
BT IIRFESMEIAY, AR DS R O ARk 1
PR F, R XA BIR R 1 K LR IT
. 2020 4F 9 £ 10 A T FiRBgE Kk £ 50 4k
B, SRS SRR AR T 3.33 hm?, 45 H
LI, A ERRRE,, WO 50 D
1.2 S5 ASHACRE

B E | m’ F 54, EBRRZE LK
G, REASHRX S O, REBENUS
AL, PS5 em, REE 25 emo [FIRFZEZHBIR
RIMASHIEBRINEBIMAS 5 0, KRR
MISCER e, T .
1.3 ASFailE

KeBEH 54 1 m® KR R A S 235 BU 1
VAR R SE R . BLIEAR BRI B S
B F=, bRic I R (kg/m® ),
1.4 NS

W AGRRAFZE PSR = A SHYINE T, g
L (0.25 mm ), KEE RIS H K 1.000 ¢ T4
T, hnA 20 mL 80% I EE )G, 4% MRk & 1%
Wb BEATIRI . AT uE, IEMORR A ERE
5 mL A, i LUERE ( $=0.22 pm) J515E]
RO

v 28 P 22 1) B it i D AR 3
RS BA R ES, AR BES EZT S A SR8
1 Rb,. Re. Rg 43 %4 00375, 0.075. 0.15. 0.30.
0.60 mg MIRARIE WL, 1T RLFLUEIEIG & M. @ik
F: AR AR FIEE Hypersil ODS2 (250 mm x 4.6
mm, 5 Mm) , Kz 203 nm, SFEREARFH 10 b,
Vi 0.8 mL/min, #EE (25.00+£0.15) °C, ¥k

JP UL 1o RS2 WO IR A TR 10 pl 3% Bk
SAFHERE, DLBTINAS N S WA 0 U T REUA G\ AR A
(Y ), XF FR S 00 o W B3 R A bR (X)), 22
PRfERTZE, #S7EIE RS, S50 2,

R 1 ASEHSRREGRESERRER

VR (min ) K (%) G (%)
0 81 19
24 79 21
26 74 26
30 68 32
60 66 34
65 20 80
80 20 80

R2 3MASEFNEEATE

[l @y )75 PUERE ANEER (mg/ml)
Rbl Y=3530.8X+12.262  R’=0.9999  0.0375 ~ 0.6000
Re Y=3435X-8.2564  R’=0.9995  0.0375 ~ 0.6000
Rgl Y=4623.1X-3.6071  R’=0.9996  0.0375 ~ 0.6000
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FRIEM 2R SRS (TDS) 12, dh &k
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TGy ORGSR 4
PR AR AN T 22, AR AT I7 2215
N TI7 22 Z R LL B2 A8 R HOALE s QSRR
(TR T RSB i SR R R B T
TSR R T SR pRSCRIB B SR pR K R4
SRR B PR BC (BRI L SR ok 501 pH R
FHBEIE e s BOoh, A BB o TR S i pR
AN (1) ~ (3); @LIERREITH: KM
SROFIARE B T 580341 B0 A - HE Jo e 48 % (SQ1)
HRAFCE (4).

FH AU PR
1.0 x=d
f(x)=40.9(x-a)/(d-a)+0.1 a<x<d (1)
0.1 x<a
R LS J pR
1.0 x<a
f(x)=40.9(d-x)/(d-a)+0.1 a<x<d (2)
0.1 x=d
BRI S pR AL
1.0-0.9(x—c)/(d=c) c<x<d
1.0 b<x<c
SE)=90.0(x=a)/(h-a)+0.1 a<x<h (3)
0.1 r<a i x>d

AP a g BIESRPRSEPRME, a AR LHEIEAR T IR
{H, dAFKADLEESERR EERIE, b, ¢ 2518 %4 4
SR bR B0 S

SQI = iKiCi (4)

K K HIEREFARE, ¢ IR TFREE,
R T
1.7 Bt

K Excel 2016, SPSS 22.0 X HH S EHE 748
53T .

2 ERS5H9H

2.1 TR ANS T HAER R 5y
2.1.1  AFEEEH A S =m0 b

ARV Ml N 27 e 45 R AN 3R 3 R, W
FA W, HAEANSEER/IMER 0.37 ke/m®,
KAEH 2.5 kg/m®, FEI{EH N 1.38 ke/m®, 7E 57 AL
N 43%, NEENSTERE/IMEN 1.4 kg/m®, K
fHh 3.11 kg/m®, FHIEH 1.93 kg/m®, 7E5FRECH

17.82%. BUEKFE, ARFEHEAS ™ 525 2
#, TAFEEANS AR TREENS 5,

R3 SHMASFENELER (kgm’)
NEEENS HAFENS
FeHh P R Jedk
CS-1 1.82+0.29 SJ-9 1.51 +0.09
CS-2 1.66 +0.33 SJ-10 2.39+0.35
CS-3 2.00+0.12 SJ-11 0.97 +0.06
CS—4 1.40+0.14 SJ-12 1.95+0.26
CS-5 2.10+0.08 WG-1 0.79 £ 0.03
CS-6 2.00+0.12 WG-2 0.45 +0.06
CS-7 2.04+0.14 WG-3 0.37+0.03
CS-8 1.59+0.16 WG-4 0.84 +0.04
CS-9 2.33+0.31 LI-1 0.94 +0.02
CS-10 3.11+0.22 LJ-2 1.53+0.10
CS-11 2.00+0.72 LJ-3 0.92+0.15
CS-12 1.73 £0.15 L]-4 1.45+0.16
CS-13 1.74 £ 0.25 LJ-5 0.80+0.15
CS-14 2.20+0.05 LI-6 1.28 +0.18
CS-15 1.65 = 0.08 LJ-7 0.98 +0.07
CS-16 2.08 +0.07 LJ-8 1.93 £0.10
CS-17 1.54+0.13 QG-1 1.57 +0.04
SJ-1 1.53+0.05 QG-2 1.21 £0.06
SJ-2 1.68 +0.06 QG-3 2.07 +0.08
SJ-3 1.84 +0.10 QG-4 221+0.11
SJ-4 2.12+0.13 QG-5 2.13+0.21
SJ-5 2.04£0.16 QG-6 1.50 +0.08
SJ-6 2.05+0.05 QG-7 0.83 +0.04
SJ-7 1.95+0.10 QG-8 2.50+0.17
SJ-8 2.18 £ 0.05 QG-9 1.46 £ 0.16

e AR X B ARV B (WG ) | AT (S)) AN
K £ kML (CS), SET X Z A ML (L) MHE T %
(QG), R,

2.1.2 BT RSN oy

S RAETAY, R EMEE . N
SEAENSHMRI S hniE, b HAEA T ~ VALY
FPERFRIEST I 525, 2.0 ~ 2.5, 1.5 ~ 2.0, 1.0 ~
1.5, < 10kgm’; AL T ~ VAP RAREDNI A
>30, 25 ~ 30, 20 ~ 25, 15 ~ 20, < 15kgm’,
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2.2 BT R AS T AR5y
2.2.1  AN[EIREHA S iR AT

ANZHF Rb,. Re fl Rg, Ny (rhE 254 ) i A
Z R R, X 50 SRR SRS R R
HUTIGE, S5HRAEE 4 FR, SRS
NS BAT Re+Rel &R & E AR, (A5
X AZE1F Rbl & T E R, B kE,
HiIX 8] AZHE Rbl. Re. Rgl 2SS R0 510
38.25% . 20.17%. 27.48%, W55 S46hR, 7o
ZIAS iR 5,
222 HETFASMTEHR >

HFAS MM IR N ZH8hRA R, K165
Z A PRI R, PR K SA(ER I
PBrdo I RE b ST R 5, RIS s R g
5 R, ST RAHrFEHL G LS B an & 2,

®4 BEEMASRRMNESER (mg/g)
NSRRI & NSRBI
R FE b
Rbl Re Rgl Rbl Re Rgl

CS-1 6.02 £ 0.09 3.96 + 0.06 2.96 +0.03 SJ-9 3.33+0.03 3.02+0.08 2.31+0.05
CS-2 3.11+0.08 2.65+0.03 1.77 £ 0.05 SJ-10 2.95+0.03 1.83 £0.02 1.88 +0.02
CS-3 3.01 +£0.94 2.17+£0.57 1.60 + 0.45 SJ-11 5.14 +0.09 331+0.15 2.55+0.04
CS-4 4.78 £0.45 4.08 = 0.05 1.99 +0.02 SJ-12 4.92 +0.07 4.11£0.05 2.30+0.03
CS-5 221+£0.15 2.59+0.14 1.76 = 0.09 WG-1 1.81+0.01 2.79+0.17 1.71 £ 0.20
CS-6 4.08 £0.25 3.50+0.13 1.87 £0.02 WG-2 2.07+0.29 2.82+0.28 2.76 £ 0.63
CS-7 5.15+2.40 2.09 £0.02 1.67 £0.01 WG-3 3.38+0.15 4.15+0.21 1.92£0.16
CS-8 2.91+0.09 3.33+0.13 1.91+0.04 WG-4 1.94+£0.23 2.61+0.10 2.56 +0.05
CS-9 2.22+0.04 2.74 £ 0.05 1.62 £ 0.04 LJ-1 1.81 +£0.04 2.96 +0.07 2.10+0.05
CS-10 2.07 +0.03 3.20+0.04 1.62 +£0.05 LJ-2 2.29+0.08 3.55+0.08 2.57£0.04
CS-11 4.51+0.19 3.62+0.07 2.62+0.09 LJ-3 2.46 +0.08 3.44+0.04 2.15+0.01
CS-12 2.86 +0.08 2.80+0.14 1.71 £0.07 L]-4 2.03+0.03 2.99+0.04 2.22+0.04
CS-13 5.56 £ 0.04 3.40 £ 0.05 291 +0.07 LJ-5 1.69+0.11 2.61+0.09 1.47 £0.15
CS-14 2.98 +£0.03 3.44+0.03 1.32£0.00 LI-6 2.02 +0.04 3.05+0.53 1.91 £0.04
CS-15 4.94 +0.10 3.88 +0.04 2.40+0.01 LI-7 291+0.38 3.87+0.29 1.77 £0.19
CS-16 4.85 +0.06 4.25+0.05 2.67+0.07 LJ-8 291+0.17 493 +0.42 2.32+0.35
CS-17 3.82+0.05 2.97 +0.06 274 +0.04 QG-1 1.97 +0.04 2.38 +0.06 1.92 +£0.02
SJ-1 521+0.25 3.17+0.19 4.62+0.20 Q0G-2 2.41+0.07 2.98 +0.04 2.23+0.04
SJ-2 3.96 + 0.85 3.05 +0.65 4.03+0.18 QG-3 1.87+0.11 3.40 +0.46 1.95+0.18
SJ-3 4.39+0.17 3.43+0.31 3.06+0.12 QG-4 1.48 +0.09 2.08 +0.16 1.64 £0.11
SJ-4 2.72+0.73 2.92+0.46 2.32+0.52 QG-5 2.87+£0.08 3.9+0.19 2.26 £0.08
SJ-5 2.65+0.93 2.67+0.32 1.89+0.19 QG-6 2.48 £0.04 3.87+0.02 2.33+0.03
SJ-6 274 +1.12 2.67+0.98 2.37+0.70 QG-7 1.59 £ 0.03 3.11+0.07 1.70 £ 0.05
SJ-7 3.48 £0.43 296 +0.21 2.53 +0.49 QG-8 3.18 £0.06 4.36 +0.06 2.21+0.04
SJ-8 5.15+1.11 3.83+1.02 3.24+0.11 QG-9 3.38+0.88 3.19+0.06 2.12+£0.04
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18% ), M4 HE194 (i 38% ), I 45Hhit 7
DO 14%), VAEIL 104 (Hk20%), V
EHIE 5 A (5 10% ), REERIATFEIES Y
i, U= TEASHHERREZ, HAS 21 Rbl,
Re+Rgl &t 43l (hEZ580 ) Ry 3.50. 2.90
fir, W= VEAS R L b BEEHEY 10%, H
H1I NS BAT Rbl fr ik A E] (P E 258 ) HlE,
I, VA ANSHEN 515000, AR, JfH%
BT AR UEZ B 5T

40 =
.| BN I:llilr)’%
S 30t
;’ﬁ 25 1
;5 20 f %
F 15}
T \
;| \ N
0
T453, M4 % VAL VE
TR

x5 ETF(PEZDHR) @RFRITEMNERHFOREE

(%)
£ Rb1 Re Rgl
I 4 0.8153 0.5325 0.6765
T %53 0.7006 0.5451 0.3236
T 44t 0.3264 0.7231 0.2128
IV %54 0.2252 0.3803 0.2588
V&I 0.1370 0.2078 0.1159
70 ¢ 35
60}
—~ KN
X 50}
2 40} 5
ke N
2 30t
2. N
10+ \
0
I &L S VAL VA

FEHLSELR

B2 ET@mEMTEREESHERERS T

23 HF RN AS =SR]
231 BIERTER RS T

DL 18 DR AR 4L I 1 R i 1Y TDS, R H
F2 5350 BT R AS TRV AR b - 8 5 & AT A b, &5
RAFE 6 R, WS A I K5 B R 5Tk % ik #)
75.88%, REME AR R 43 1Y R AR AR . A AR AR Y
ST 2 RAGE RO R IR 6, BT
OB, SRR . A ACEE. IR, o LR S A
FEARANEE R, AR N S 4 T ) O A
b
232 BT HEERE NSNS
B E A (SQI) JE T F A4 5 2
(AN T R85 SR T e 2 i SR B B (T A 2
HBEAXER 0 ~ 1, fHR, RE R,
AR LI B, e S g 25 2 4 TR 45 43y -2
o H A, BT ZSQle (08, 1], T 4ESQIe
(06, 081, T ZSQLe (04, 06], IV 2801 e
(02, 04], VZSQLe (0, 021, T TDS i 2 b
ISR RN EE RN 7 FR, 50 AMREHE SQI {E i
5059, Hfikh 020, T ~ VEH550. 0, 30,
20, 04, WFEIX P I R BRI, VAR

M, A3 RREHE Y 60% . 40%, LA %45
JE (El2),
24 3PARFEH A s 5 5P

ST T 3 RO [R] S R 43 6 SR 2 1) S
A, 25 8 pion, T - R A
IVERREH A, P=a oI, VAR R RE 5 H 4y 51
4 16.00% . 20.00% F1 14.00% . 16.00%, & & K
I I &R b 7 B 430 R 8.00% . 24.00% F1
10.00% . 14.00%, = FHAMFY; HAF -0
GG IV R e AR ULk T RN RE L, L
W, TR E T ANSH (1 ~ T4)
a1 ~ 58 ) AOREHL S Hei >, Ch Bk
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RO EHSBMEERERIERIETESR

EiEtan %ﬁiﬁﬁﬁ%m AHRTIZE NERK IR RAGT I FHE
PCl  PC2 PC3 PC4 PC5 BR TRR
AR (mg/ke) 0.655 —-0.593 0.242 -0.144 0.132 0.868 0.053 15 150
EC A (uS/em) 0.741  0.175 -0.038 -0.432 0.221 0.818 0.050 140 1260
FREE (mglkg) -0.847 0.117 0277 -0.212 0.202 0.907 0.055 1 10
A% (mg/kg) 0.584 -0.509 0.273 -0.203 0.045 0.824 0.050 10 100
FREE (mglkg) 0.794 -0.082 0.341 -0.136 -0.198 0.836 0.051 0.5 2
AR YE (me/g)  -0.674 —-0.053 0445 0.092 0.148 0.657 0.040 0.01 0.09
FRVEWEIREE (me/g) 0.588 0.18 0.004 0.511 -0.019 0.606 0.037 3 30
IR (mg/g) 0.805 0369 0.196 -0.229 —0.007 0.877 0.053 10 110
oKt (%) -0.683 -0.133 0.435 0.305 0.198 0.819 0.050 30 60 40 ~ 50
lfE A (me/kg) 0366 0.560 0.064 0332 0.413 0.696 0.042 50 150
B (mg/kg) 0.529 -0.634 0.424 0.137 0.219 0.929 0.056 60 540
BRES (mgkg) -0.542 0575 0.360 -0.303 0.054 0.859 0.052 5 25
AL AR (mefg) 0.564  0.641 —0.121 -0.198 -0.215 0.858 0.052 0.2 25
pH {i 0.086  0.255 0.660 -0.135 -0.263 0.756 0.046 45 8.5 55 ~ 6.5
TR (mg/g) 0.169 0325 0.574 -0.051 0.428 0.663 0.040 60 560
HHLE (%) 0.589  0.234 -0.035 0.651 0.173 0.823 0.050 1.5 12
HEM (mg/g) -0.144 -0.058 0.469 0.269 -0.665 0.811 0.049 1 12
CEC (emol/kg) 0.197 0245 0312 0.220 -0.301 0.749 0.045 20 160
FREA 6.049 2597 2.166 1553 1.293
Ji TR (%) 33.604 14.429 12.034 8.628 7.185
FITTTEAE (%) 33.604 48.033 60.066 68.694 75.879
*7 ETIEREREH. FEEmRNERNTER
Fh SQI TDS 43%% PR AT i d F it SQI TDS /344 PRI TR
Cs-1 0.38 \% I\ \ SJ-9 0.33 \% mm I
CS-2 0.35 \% I\ Il SI-10 0.35 \% m I
CS-3 0.38 v Y I SJ-11 0.32 v v I
CS-4 0.46 m \Y \% SJ-12 0.31 I\ m \Y
CS-5 0.43 m m | LI-1 0.37 I\ \Y I
CS-6 0.34 [\ I\ I\ LJ-2 0.32 I\ m Il
Cs-7 0.35 \% m \% LI-3 0.28 \Y \Y m
Cs-8 0.39 \% \Y I Li-4 0.32 \Y \Y I
€S9 0.49 m mm I LI-5 0.50 m m I
CS-10 0.44 m | Il LI-6 0.44 1l Il I
Cs-11 0.49 m I\ \Y LI-7 0.42 mm \Y I
CS-12 0.49 m \Y Il LI-8 0.41 mm mm I
CS-13 0.54 m \Y \% QG-1 0.48 m \Y I
CS-14 0.59 m m m 0G-2 0.49 m \Y 1
Cs-15 0.55 m I\ v 0G-3 0.37 I\ \Y I
CS-16 0.50 m m \% 0G4 0.47 mm \Y m
Cs-17 0.51 m \Y [\ Q0G-5 0.43 m \Y I
sJ-1 0.41 m [l Il 0G-6 0.40 m \Y Il
SI-2 0.39 \% vV I QG-7 0.41 m \Y I
sJ-3 0.40 m I \% QG-8 0.38 \% m I
Sl-4 0.40 m \Y \% QG-9 0.39 \% 1l m
SJ-5 0.42 m \Y \% WG-1 0.27 \% \% m
SI-6 0.42 m I\ \% WG-2 0.20 \% Il I
SI-7 0.46 m \Y \% WG-3 0.47 m I m
SJ-8 0.43 m I Il WG4 0.49 m 1 I
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RS 3THRAENEEHH
i SRS (%) Y (%)
I I 1 v \% m v
N I 0.00 2.00 0.00 2.00 0.00 4.00 0.00
(%) m 2.00 4.00 2.00 0.00 0.00 6.00 2.00
i 6.00 14.00 4.00 4.00 2.00 16.00 14.00
v 2.00 12.00 2.00 12.00 8.00 20.00 16.00
v 8.00 6.00 6.00 2.00 0.00 14.00 8.00
e m 8.00 24.00 6.00 16.00 6.00
(%) v 10.00 14.00 8.00 4.00 4.00
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Correlation analysis between soil quality grade and quality grade of cultivated Panax ginseng in genuine producing
areas

YANG Li', WANG Qi", LIU Fang-jun’, LIU Yu-hang', GOU Ying', YANG Li-min'" (1. Jilin Agricultural University,
Co-construction State Key Laboratory Base of Ecological Restoration and Ecosystem Management, Changchun Jilin 1301185
2. Changchun Academy of Agricultural Science, Changchun Jilin 130118 )

Abstract: The valuation and grading of soil quality discrepancy was studied with samples from cultivated ginseng land to lay
a foundation for land use planning and development in genuine producing areas. The yield of ginseng, content of ginsenoside
(Rbl, Re, Rgl) and soil quality index consisted of 18 physical and chemical properties were used as analysis indicators
respectively in three different evaluation methods including yield classification method, cluster analysis method and principal
component analysis method. The comprehensive comparison of 50 sample plots was carried out with these evaluation results.
It was found that based on the indexes of yield and ginsenoside content, the soil class was distributed in a normal fashion,
Il ~ TV and II ~ IV level were the main grade respectively. Based on soil quality index, the soil quality index fall in between
0.20 and 0.59, Ml ~ IV level were the main grade. The weight coefficients of available phosphorus, available potassium,
available magnesium, urease and catalase were relatively high, which meant they were the key factors affecting the soil
quality of planting ginseng. Results of correlation analysis indicated that there was positive correlation between grading based
on soil quality and grading based on yield and ginsenoside content (7=0.58, 0.44 ) . The soil grades divided by soil quality
are representative on certain degree. The soil quality evaluation method based on principal component analysis could support
selecting and planning suitable soil, soil conservation and improvement, fertilization management and so on.

Key words: soil quality grade; cluster analysis; principal component analysis; soil fertility; ecological planting



