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Abstract: In order to study the fertility of the soil after planting field ginseng in Yanbian prefecture, the

soil of 28 fields post ginseng planting in Yanbian prefecture was analyzed by using main component analy-
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sis and membership function analysis based on the 10 basic physical and chemical properties (pH value,
conductivity, organic matter, total nitrogen, nitrate nitrogen, ammonium nitrogen, total phosphorus, a-
vailable phosphorus, total potassium and available potassium). The results showed that the average value
of pH, conductivity, and content of organic matter, total nitrogen, nitrate nitrogen, ammonium nitrogen,
total phosphorus, available phosphorus, total potassium and available potassium in Yanbian prefecture
was 5.78, 69.17 ps/cm, 52.11 g/kg, 3.65 g/kg. 24.90 mg/kg, 14.12 mg/kg, 0.94 g/kg,
54. 40 mg/kg, 5.33 g/kg, 211. 28 mg/kg, respectively. Except the low variation level (8%) of pH, the
other indexes were at the moderate variation level. Three principal components were extracted by PCA,
which reflected 90. 387 % of the original information. The comprehensive score of soil fertility in three cit-
ies and two counties was Dunhua (1. 147), Wangqing (0. 962), Yanji (0.327), Antu (0.163), Hunchun
(—2.599). The 28 sample points of three cities and two counties were ranked by fuzzy comprehensive
evaluation method as Dunhua (0.747), Wangqing (0.731), Yanji (0.678), Antu (0.649), Hunchun
(0.404). The results of the two methods are highly significantly positively correlated, and can be proved
each other, indicating that the soil condition of the farmland post ginseng planting in Yanbian prefecture
was moderate. The results provide scientific basis for the cultivation of ginseng in Yanbian prefecture.
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IR SRR, R RO, M B IR D, RAEIREEALE 20 em A2, IRA 5 RUMRE M
IGHE 1 kg 3. RIS W HIREMAERE N AR T . B i & .
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®2 TERATEMIERE RS (0 =28)

T IEIR IR 1 22 &/ME & KAE I E Ton o 22 B RE %

pH {4 1.88 4.53 6.41 5.78 0.448 9 8
AR/ (ps s em™ ) 79. 60 39.07 118.67 69. 17 25.409 1 37
FHG/ (g kg D 71. 44 17.03 88. 47 52. 11 17.324 3 33
2R/ (g kg ) 6.56 1.45 8.01 3. 65 1.579 3 43
AR/ (mg -+ kg ') 42.09 8. 41 50. 50 24. 90 10.389 5 42
S/ (mg s kg™ 12. 47 10. 31 22.78 14.12 2.789 9 20
W/ (g kg D 1.47 0.31 1.78 0. 94 0.403 2 43
WA/ (mg + kg ") 84. 86 15.03 99. 89 54. 40 23.578 9 43
LM/ (g kg™ D) 6.06 2.71 8. 77 5.33 1.509 8 28
B/ (mg + kg 1) 283. 77 94. 59 378. 36 211. 28 75.050 5 36

2.2 AEMERETEFRSRESERR

28 DRMESH 3T 2 BRI S S5 8, R [F ML IX B BORGA AR (% 3). 48R R, 54
b DR - R BLE SR ME, BR EI X R pH H S 5 IR (5. 42) Ab, HR X E] 22 5 G iR E L (p <
0.05). TEVA ML XA L 55 55 = 8 80. 09 ps/cm, PR IX A oL R B iy 47. 66 ps/cm, FFEFHH X1 L &
RGNS X H] 22 5 A8 Gt 8 L, HApR X 22 5 05t & . AN & 2 5000 i s 2K R
FA . EE L KB EE B, BRI R A LR A BUR ELT ARSI, A R B
FEVMRAR Y St R L ZEL R B, HhEREM K2/ E BN R 2,30 g/kg, HIEE %
SREGEIT¥E L, HEHRAMX2ERGRITFE L 35X S AR E8E SR 29. 14 me/ke, 5
g ERAGIEE L, HPEE RN 19.50 mg/kg: 138 A & 40 Foh, 22 18 B it o0 B
15.17 mg/kg, H B E & TELEMEFRX, SHAMEERZRLSEITFEX. LHELERE B bh &
FIMRARR VLT L (B . Ffk . R FEAR b S A BT i A B S B O TR L Sk, B L 2
A, LM RS BPIEEREN 5.60 g/ke, W EE T HEAHMIX, FEA XA 48 5 o0 5N R
4. 25 g/kg; TEHBURR BT o3 BT RV AU AR 228 K, 400l 241, 54 mg/kg Fil 241. 58 mg/kg, HIKZIE
FHLIX K 201. 27 mg/kg, o AFEFR179. 9 mg/ke) M (169. 86 mg/kg) HiIX.

%3 FAEMETEFSRESHHN

TR AR P o > & = s
Sk T RS Ligta 2 &l 5 ¥
pH {H 5.9640.19a 5.92740. 36a 5.9240. 3a 5.4240.62b 5.69+0. 28ab
5%/ (ps s ecm™ ) 75.57422.03a  47.66+4.8b 69.01£28.72a 70.32+22.33a  80.09=+25. 06a
AL/ (g kg D 48.08425.09a  34.14413.19b  59.55415.97a 50.56411.86a 51.766.67a
LR/ (g kg D) 3.12+1.09ab 2.3040. 73b 4.14+1. 6a 3.66+1.96a 3.86+0. 63a
AR/ (mg -+ kg ) 29.14414.21a  21.566. 4ab 25.224+11.04ab 25.73+7.98ab  19.50=+8.88b
AR/ (mg kg D) 12.37+1.96b 13.68+2. 49ab 14. 6+2. 42ab 15.17+3. 76a 12.69+1. 14b
/(g kg D) 1. 0640. 38ab 0.7040. 23¢ 0.9440.33bc  0.8240.47bc  1.3140.41a
HACHE/(mg » kg 1) 58.984+17.67a  40.18£25.49b  60.74423.49a  44.86+23.58ab 61.55216. 58a
/(g kg ) 5.4040. 98ab 4.254+1. 32b 5.52+0.72a 5.32+2.55ab 5.6040. 74a

A/ (mg » kg D) 201. 27453. 49ab 179.94£82.26b  241.58+76.86a 169.86+E42.87b 241.54+87.98a
E: ATANSFRARER p<<0.05, ZRAGITHEE X
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TIENE TN G IR Z R, T oA b iy — b a0 3 A 2 R AR 2 48 bR 1 AR LA
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LA TR By FE bR . ELR AT DIARER B A B8 b 43, DT S TR BT b B Ak 22 A3 Hh B SR R 4, AT AE T
Xt B AT 43 HT
2.3. 1.1 O [E] A SR i 32 a3 o B B R4
2.3.1. 1.1 HFfag 55 22 sTmk R

FIH SPSS 22. 0 X 28 ANFEAL AT 10 A SRR AR IEAT T E B3 04, S5 R DL 4. B4 TR AR A 2L
i Ze AR AL AL BT o TS G T B 1) e A (R B Xt 7 ) AR AE i . S5 SRR, BT 4 LR A R AR I RRAE (Y
KF 1, Mo BRIFormkR Ry 69.581% , AIACRIFRITA 46 bR 04 KB 015 . M 1F DO EELEAT
pH(—0.667), H 5% (0.838), &% (0.572), A& (0.583) Ml4® (0. 771), QR 51 BHE 5 B &1
29.720%. EWMA 2(F )P EELEE TAHMUFR(—0.578)  HALHE (0. 540) F4H (0. 625) , LRI HEE
B 15.092%. FAUSY 3(F O EELEA T A (0. 449) . MR EIE G B RAY 12. 996 %. FEis 4
B TS T HA R 0. 565) , MMEFIHREIGRE B EM 11.772%
2.3.1. 1.2 EWBRoMEEET LA

SR L 5. MG A5 LA 0 R 00 e RS AR S Y 37 43 5T o A OB SR T A E L AR A, R
IR ()R AR

F =FAC X2

X, FAC RbrEfb i 2 SRR AEAE 19 80T 7 AR

258 F AT (F ) VTS A T 00159 530 15 HX I SR A 2 e A A, 1

Frp=29.720% X F1415.092% X F2+12.996% X F3+11.772% X F4
x4 IMSESEFRELMEFREEEMRGRE

B AR FE WA 1(FD) F 5 2(F) F 5 3(F) F G 4F )
pH & —0. 667 —0.006 0. 559 —0.279
B R 0. 838 0.072 —0.003 —0.473
ZERyING 0. 401 —0.578 0. 460 0.084
oA 0.572 —0.519 0.311 0. 087
HEA 0.583 0.210 —0.248 —0.579
AR 0. 452 0. 080 —0.420 0. 565
e 0.771 0. 003 0.154 0.268
T Y 0. 045 0. 540 0.439 0. 361
G4 0.183 0. 625 0.152 0. 047
el 0. 402 0.410 0. 449 —0.055
FROEH 2.972 1. 509 1. 300 1.177
5 2 TR/ Y 29. 720 15.092 12. 996 11. 772
RB TR/ % 29. 720 44, 812 57. 808 69. 581

2.3.1.2  R[EHIX F 850 b & HHEA
2.3.1.2.1 K57 2 iR

FIH SPSS 22. 0 X 5 ALK HY 10 A -SRI H8 b AT E LA 70 B . S5 R WL 6. K25 W45 b 19 B dls 28
PR AR AL B S, T 53 AH G R R 1% R (B RN T X L ) REAE ) . S5 SRR, AT 3 TZE A AR AR R AE(E Y KT
1, MBI TTEk AR 90. 38700, ATARRFR FT A #8246 K5 B, Er 1(F O FELGE T 3%
(0.917) . AHLIE(0.878), A& (0.868) ., &M (0.849) ., HAUHE (0.936), 44 (0. 960) I & B (0. 797) ,
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B EEYEE BB 55.821%. M 2(FOP EELEST pHE(—0.770) M4 % (0. 889), [REJR
WHEAEE B &M 21.951%. ER 3(F DO EBLS THAR0.953), REBIFHHIERGEEMN 12.615%.
£5 STEESIBSBINELE

b G 5 F1 F2 F3 F4 F He4
1 1.142 1.616 —0. 335 —2. 379 0.373 8
2 —0. 340 —0.978 0.771 0.519 —0.126 15
3 —1.305 2. 609 —0. 442 —0. 445 —0.150 16
4 0. 006 —1. 804 0.919 —0.343 —0.275 18
5 —0.160 1. 298 —0.609 —0.142 0. 075 12
6 0.244 0.611 —1.587 —2. 389 —0. 464 22
7 1.179 1.392 —0. 247 1. 466 1. 007 4
8 3. 039 —0.078 —2.565 1.987 1.138 3
9 1. 789 —2.877 —1.293 0.953 0. 060 13
10 —2.560 —1. 356 —0. 496 0. 002 —1. 480 27
11 —2.358 —0.948 —0.161 —0. 800 —1.378 26
12 —2.105 —1.565 —0. 957 —0.987 —1.584 28
13 —1.474 0. 762 —0.294 0.399 —0.451 21
14 —1.419 0. 687 —1.553 0.194 —0.714 24
15 2.419 0.216 0. 223 —0. 691 1. 005 5
16 —0.012 —0. 489 0. 676 0. 442 0. 090 11
17 —0.770 0. 927 1.072 0.839 0.215 10
18 —1.871 0.315 0. 936 0. 285 —0.508 23
19 —0.745 —1.301 0. 388 1. 005 —0. 358 19
20 3. 402 0.071 0. 046 —0.715 1. 356 2
21 1. 320 1.035 0. 445 0. 739 0. 997 6
22 —0.903 1.738 0. 098 1. 990 0. 346 9
23 —1.821 —0. 368 —0.712 0. 228 —0.952 25
24 3.533 —0. 642 1.021 —0.297 1.510 1
25 —0.777 —0. 461 —0.011 0.312 —0. 381 20
26 0. 653 —0.037 3.514 —0.172 0. 898 7
27 —0.763 0.416 1. 289 —0.214 —0.031 14
28 0. 658 —0.788 —0.134 —1.787 —0.217 17

2.3.1.2.2 EWSRSMEEENS LA

GPRWER 7. & FRRTAE AKX 2.3, 1. 1. 2.

a8 FRA R (F oy HE AN

Fopn =55.821% X F1421.951% X F2+12.615% X F3

FRAE 32 1o 1 25 5 45 40 s s 5 b X+ A R HE 4 e BRI W O Sdk (1. 147) L TR
(0.962), #EF (0. 327), %E(0.163), FFF(—2.599).
2.3.2 BMLZEEIFMNE

RO 255 PEAN 1 S MO0 50 v 1 S5 B B0 0 2 PR P O e Ak oy 8 e TP, DT T 398 1) 73 43 0K 100 A8
LEETEN I —Fh 5 ik, PEOY I B e AR R O 1 S FR AR HEAT SRR AR TR, SRR AL 3R 2 46 A 19 DTk
KPR AR, ok I R sE A AR BT,
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x6 IRSESERLVETFRETEEMIHRE

EE=E 7N F M 1(F) F R 2(F,) F LA 3(Fy)
pH 1 —0.074 —0.770 0.439
RS 0.917 0. 079 0. 044
BB 0. 878 0. 384 0.136
£ 0. 868 0. 442 —0.100
A 0. 086 0.231 0.953
AR —0.228 0. 889 —0.039
KT 0. 849 —0. 375 —0. 244
AW 0. 936 —0. 304 0. 140
el 0. 960 0.228 0.103
B 0. 797 —0. 355 —0.193
FRAE(E 5. 582 2.195 1. 261
T2 BT % 55. 821 21. 951 12. 615
R TR/ Y% 55. 821 77.772 90. 387
7T AAMRITERIEIRSBIREEGES
X F, 4 F, 44 F, HE44 F HE44
ik 0.616 928 812 3 —1.107 105 473 5 1. 540 362 773 1 0.327 117 698 3
R —0.657 684 104 4 2.395 078 966 1 —0.089 296 393 3 0.163 024 771 4
E4R  —3.753 290 747 5 —0.913 259 048 4 —0.427 391 940 4 —2.599 388 645 5
T 2. 236 319 690 1 —0. 863 256 626 3 —1.500 958 718 5 0.961 970 870 2
Hik 1.557 726 349 2 0.488 527 365 2 0.477 284 278 2 1. 147 271 708 1
2.3.2.1 FERIEEM

MR AT ABRTESE R, 454 1M 2 5 s+ HER B . AR FT I 19 10 A 3R 4E AR . pH R H L
M RO R R, WA D HPr s fUiN ©,=4.5, 2,=5.5, x,=6.5. x,=7.5; HRMIRN4H

PRk S B R BOTHAE SRR A, WA,

0.9(x —x3)/(xy —x3) +0.1 T, <L ax < ay
1.0 xr=x,

Sl = 0.9 —x)/(xy —x,) +0.1 < x<x, D
0.1 x <x
1.0 xr = a,

fla)= 0.9(x —x)/(xy —x,)+0.1 < x<ux, @
0.1 x <

HARFRMEPRTE S B ok K e I AR UL L3R 8. ARt 7 19 53 Ja B2 o B2 5 (D A 5K (2) 13 15 5
A R ity T R IR O34 b A SR A
F8 SERERESLMEEHAONE

s SR/ AHLB/ 2R/ AR/ AR/ 2/ B/ e/ A/
(pseem ™) (geke™ (gekg ) (mgekg ) (mgeke™ ) (gekg™) (mgeke ) (geke™) (mgekg )
K 40 30 2.0 20 12 0.2 30 4 150
k) 10 60 3.5 35 16 1.2 80 6 270

ooy CRRENZE 1 WHATE . o, (CRREOZ S 2 T .
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2.3.2.2 BIURARE R E
BRI PR AR X L L T B STERR N[, R T s b 3R 23 4 AR — E R AL (R e B RS

H R TR 5% 28 B0 SR E 3 R0 R 20 1 B BB R B 1 ST A IR AR AR IR IO A SC R B GR 9O Rt

B HE T IR o3 b 5 HE AR 2345 B 22 A0 5C 28 B2 X EL B P S50, 2% F 3 ME o T A5 5% 20 938 A AR O 28 504 0o i

R B RENiON SR IN NI o s AR bt Y Y G (3 (R AN D Y S U O

x99 FARAFHSEFHEEBEXRHBER

pH R AL 2R HEA HAR 2k ML 24
LR —0.458"
AL —0. 049 0. 259
25 —0.229 0.402" 0.499" "
S —0.296 0.710" " 0.044 0.033
Y —0.508" " 0.103 0.03 0. 144 0.124
£ —0.513"" 0.480" " 0.317 0.386" 0. 267 0. 282
R 0. 064 —0.095 0.023 —0.157 0.023 —0. 007 0.234
Eoti —0.143 0.211  —0.116 —0.012 0.032 0.036 0.01 0. 24
R 0.101 0.37 —0.015 0.162 0.131 0.188 0.331 0.143 0.22
W x FR p<<0.05, * * Fin p<<0.01, ZRAKITHEE L.
K10 BLRSERHNEXRBEHENMNERY
BN AR RBCF A EEY 0 I T8I AR R B B R
pH 0. 262 0.128 3 AR 0.158 0.077 3
SR 0. 343 0.167 9 o 0.313 0.153 3
AL 0. 150 0.073 5 TR 0.110 0.053 6
2R 0.225 0.110 0 4B 0.113 0.055 4
A 0.184 0.090 2 R 0.185 0. 090 3

2.3.2.3 TIEFRIPFERLESIIAN

o b F% 48 A 10 SR T P ST AAN T AR BOR HEAT B, Al A5 B A R AR (B DD RN A X
2) R THEMLE AN R INIE D LR BB AIND , A2 FH I G # (INI=0.8) B (0. 6<<INI <
0.8), H1(0. 4<TINI<C0. 6) | 5K (0. 2<<TINI<C0. 4) | fIR(INI<C0.2). WAk, A5 28 A~
M3 AR 14 ARG L 10 AT AR, D, R IREBRI LR AR L, BHNRE RS S
J5i i HER S S AR P AR DL b 2 I DX el s B Ak (0. 747) L TRIE (0. 731) L FEF (0. 678) .
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