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Table 1 The determined items and data of ginseng bed soil and ginseng root (1991)

THEE TRAER IR BHEEE BHHA &% S WES ks S4e%
% % pH  (g/cm) (%) (@/kg)  (g/kg)  (g/kg) (g/ke) (g/ke) (e/ke) (2/kg) (g/ke)
No. (H:0) Soil bulk Air OM. Active Active  Total  Total Free Active  Complexed

density cupacity Humus HA Fe Mn Fe Fe Fe
I 5.5 0.64 30 110.8 329 194 259 0.72 0.272 0.037 0.025
2 5.2 0.61 31 140.8 389 22.7 312 0.96 0.204 0.025 0.025
3 5.4 0.65 54 68.6 16.3 8.8 213 0.84 0.164 0.021 0.011
4 5.6 0.64 37 122.4 319 17.9 31.5 1.99 0.202 0.041 0.030
5 5.9 0.59 34 125.4 26.5 14.7 289 1.19  0.209 0.036 0.023
6 5.3 0.59 35 130.1 322 13.8 19.9 1.09 0.196 0.035 0.022
7 5.2 0.65 42 114.3 233 10.6 222 0.73 0.205 0.041 0.033
8 6.3 0.69 35 187.2 374 216 314 0.71 0.168 0.031 0.017
9 54 0.71 34 1245 331 20.5 20.4 097  0.169 0.026 0.019
10 5.8 0.79 36 81.4 237 13.8 259 I.12 0.176 0.023 0.017
11 5.7 0.62 44 112.0 26.8 14.3 26.0 1.07 0.180 0.025 0.023
HEX 56 0.65 36 120.4 29.2 162 259 103 0195  0.032 0.022
HES 03 0.06 8 31.2 6.6 4.5 45 036 0.031 0.007 0.006
REYHES FHERYREFELERTIY T4 SHAKKRES (mgke) N
H 5 Hemol(+)kg) (emol(+)kg) B (cmol(+)/kg) (cmol(+) (cmol(+) O™ ©F Fe and Mn in Skin round g gy
No. Total Active Active Redu-  /kg) /kg) R EMBEHTEEE S 2%  Sickness
reducing reducing cing organic Fe™ Mn™  Total Active Active Active Total index
Substances  Substances Substances Fe Fe Fe” Fe’ Mn
1 0.63 0.16 0.15 0.068 0.010 911 880 470 410 734  0.656
2 0.92 0.27 22 0.050 0.014 1124 954 504 449 412 0.989
3 0.42 0.11 0.06 0.047 0.065 756 659 483 176 2069 0.107
4 0.69 0.24 0.19 0.047  0.001 1100 908 510 398 54.6  0.829
S 0.61 0.11 0.04 0.068 0.013 760 535 363 172 60.4  0.313
6 0.71 0.16 0.14 0.054 0012 818 771 468 303 78.2  0.649
7 0.55 0.11 0.05 0.057 0.006 988 479 390 89 60.4 0.198
8 0.58 0.26 0.23 0.072  0.023 1022 738 410 328 48.7 0.826
9 0.86 0.26 0.22 0.042 0012 1123 768 489 279 47.6 0939
10 0.65 0.12 0.09 0.027  0.006 941 668 429 239 82.6 0.481
11 0.67 0.12 0.09 0.027 0011 601 560 398 162 111.0  0.427
HEX 0.66 0.17 0.14 0.051 0016 922 720 446 274 78.6 0.58

FES 0.14 0.07 0.07 0015 0.0l6 192 147 76 116 46.6 031
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1992 SE X R BVIFEMAFELES KT E MR, & LR FEEETHES 6 WREE,
1.2 aHFE

ZREFER omol / L HCL R, WEEHE, o Esl, R TERASHR T KK, &
MerE e, R RUOEIRIC 2%, &6, B LM 0.1mol / L AL(SO,), (pH2.5) B RE, WE
BEYRESE, EHEEFEYE. VEMTEY, EHERY RS LT &I EEEREANY R, ST
FABE (AHu) / 0.1mol / L NaOH #3482 188, W3 S B HE 4§ 88 (AHA), HZE N5 T BH (AFA).
TR EERKNSSEEERYEY ke, tRANTERESREARENED, 1%
pHRHA 1:2.5 2ktt, M pHS2RIBEEiHIE, TS KERE RS TE,
1.3 BEBABEKL

HERAZRLIEART HEXREZNTVXRRY LRSS MEKTR. ASEKPENE KL EFRHHE
W, KL TREBFME, #KHESE, EKEFES, KREENOTKEEK MBS, KEASH
HIFEEBFKBEAL, §THT HEAREME, BE0mOaIlRERE, Kt BEETEEE 0.6—
0.8g/cm', EHRERA 30% L L(F1).

2 Z#R5iHe

21 FIVMERASEMHEBEEXRE

HFERR TP IEER RN & &7 16.3—389g / kg Z MBI (F 1), FHMHE N 29.2g/
kg, H W EMHEEBTHEE N 1628 / kg, KL BABEEY FRAES S HERY
REE, EWHEEAIYEMELSFY, KLPWiEEYFESEE 0.55—0.92cmol / kg
ZEl, HaEwEEY R TR 0.17cmol / kg, A EREYREEN 25.7%. EHEEE
ALY R EHE R B EE RS, FHEENR0.14cmol / kg, BHERRENY FS
AHu. AHA EHREEEMX(r 0875 M 0.890""). ULRASYFEEHHBETE
A, BMEEQG, 79)38RK, SRAFRER, HHQ, 95)58EH,
SHRERTE, PHEARELEY. ASARBEANNTESEE@EFTAE D), ik
AERMEEBR L, UHANE TEKMREE X, W5 RESEFEY RAEY
BAR.

FATII 45 JFAR - E AR B AL (Eh) K Z & T 300mV (R E #8805 pH 78 Eh) &£
B, EXMFHEFRLT, EHEERERANWYESRHAKE, HEER:. (IWKTAE
THEME SRR, HA/FAILE/D, MZBANKRSBANFE NS, BEEESKLER
M, BEARKERFEEFR =Y, 2) T HAREARLAB I KER, AHELTH#
S, RNEMAENEEYREE®ZE ) SROWYSREFET-RENEEY FR (o
BR, EERE), REREHAEDEHERTERSBSHMRIRE. ANUEFEE,
ﬁﬁi%ﬁﬂ%ﬁ%ﬁ%iw&mm&%&%&%%m%%mﬁ%%,ﬁﬁ%%%ﬁ

. HMFREH R EED,

EHEL R R BREEEEE YRS, CEBTEMTESEEREREY R, 118
FHZ 85k 0.051 F10.16cmol / kg, RS IANH AN T, BEADH TR
REZREBAHSDHITH, EERTAREREN, FHYTE%. BEMYEFERRER
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ME2EH, SHRRERESKEENREEEMX(0633), X5 AHu. AHA
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REE: F—ERAMRIEHNRETHETMZEE, MERRMAENEE, BREET
MR N EBEHEE S, RET RN EKESENERABYE; F_RSERKKET
G, TRAERBEHEDII6E, BSRERMARSEE A HE", GRERLNEREL

% 2 FEIYRASSSRERIEMENEXRE19145)

Table 2 Correlation coefficients between substances in bed soil and ginseng rootsickness index (1991)

EIEY FE R IS R R 5% W D R %eB B EE TR
m H EE wE HHYWE SHE BEE HA 2% 248 Comple- F© MnT AR
lItem Total  Active Active O.M. Active Active Total Motal xed Fe Air
Reducing Reducing Reducing Humus HA Fe Mn capa-
Substa- Substa-  Organic city

nces nces  Substances

BEE4d 0498 0.768°°  0.722° 0404 0569 0.653° 0.039 0.092 0285 0221 —0.307 -0.526
FEEHEZ 0537 07267 075677 0254 0.652°  0.629° 0362 0.287 —0.015 0.159 —0.013 —0.520
A& 0319 0545 0530 —0.055 0.284 0.296 0.181 0.625° 0.159 —0.157 —0.012 0.093
Al ®4 0568 0076 0814 0418 0.791°7 0.799°" 0.489 0233 0089 0.217 —0.188 —0.641"
B4 -0664" —0.566 —0527 —0.696" —0.758"" —0.697"" —0.001—-0.163 —0.582 —0.295-0.809"" 0.840""
FAEIE% 0.808°7 0929 095477 0.633° 0928 0.926"° 0398 0218 0.199 0.069 -0.308 —0.700"

TRS" 1.000  0662°  0.639 0369 07117 0.705° 0.179 0213 0253 —0.226 —0.529 —0.670
ARS” 1.000  0968°° 0684" 0.844°" 0.874°7 0425 0.168 0.056 0.169 —0.146 —0.509
AROS” 1.000  0.653° 0.875"° 0.889"" 0.379 0.103 —0.009 0.126 —0.172 —0.542
oM 1.000 0.825"° 0.714° 0.509 —0.083 0213 0.548 —0.269 —0.544
AHu 1.000  0.927°° 0470 0.048 0.255 0.328 -0437 —0.755""
AHA 1.000 0568 0.037 0.111 0.263 —0.341 —0.785""

LS %. ILRI%EEKTF: n=6.
) REYEEE 2) HHENE 3) EHEFEBIYE.
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HEEMBREEE, A EREL LU,

MNEITTEH, SHRFEEERSELEESE BSEEHREFEMX (07707,
0.8417), SRKEKETFEHX(0.700"). J& 1&g R 15 HEB 6mol/L HCI 1A $2 B
A2, EEEEESEMEETE, EHETEHTIAARE T ESESREBENELR
. HEEaTEES, BT EEe-BKMRE™4E R, MA ST wREE, #HEE
AARERBAERE/IMANESEKY, AEEEEEH LE#H S8y, B
SRR S, RAEMERNFEERS. UESREE: SESROEREN
FENEZTVHAESREAL BRAMLER,

F£3 SHRABEMSSRARKERS ANARXERY (199245F)

Table 3 Correlation coefficients between ginseng root sickness index and the contents of

Fe and Mn forms in skin round ginseng root (1992)

m 8 + &% TE TSR R X3 TETEE £ " W B
Ttems Total Fe Active Fe Active Fe’* Active Fe'* Total Mn Sickness index

T - 3 1.000

M 0.602° 1.000

M I Bk 0.521 0.762" 1.000

AR 0.624" 0.959"" 0.651" 1.000

& H -0.677" —-0.254 —0.046 —0.423 1.000

MtEE R 0.700" 0.770°" 0.512 0.841°° —0.669" 1.000

#: UERS%. TRFI%EEKT n=6.
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Fig.! Dynamics of reducing substances in bed soil bed sail



3 FERE HEEREASLRH R ERENOHR 333
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KRELEHEETEREE (KT 0.057cmol/kg), XEFRTHHESES, E+LEESHET,
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Table 4 Correlation coefficients between reducing substances in bed soil and ginseng root
sickness index (1992)

B/ | BRY HE & R R Y R T & 1S E R A ALY R T & 7 B
Item Total Reducing  Active Reducing Fe’ Active Reducing Mn™ Sickness
substances Substances Organic Substance index
TRS i 0.800 0.583 0.794° -0.904" 0.789
ARS 0.974” 1 0.732 0.992" -0.839° 0.844°
T 8 0.650 0.589 1 0.646 -0.776" 0.354
AROS 0.983" 0.994' 0.554 1 —0.805 0.884°
L2+ —0.787 —0.660 —0.680 —0.687 1 —0.780
LRI 0.737 0.844’ 0.517 0.804 —0.421 1

E: TRERS%. CIRERI%EEKT; n=6.

HE=MIBREMAT = AR5 v I SE A FN M R RG

RA4EN, £, NEEIKR b,
A TER IR I 5 24000 0 95 B A X 04

B4 0.844° F10.844" (X R EKF). & H
RIEA Y G SHRE RN R RS 5
7 0.844° F1 0.804, i 54 B M &AM
FAER LS EREREEAEX0.789). B3

Contents of Fe and
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VU4 4 R Mn™ S T BUE U 36 (— 0.780, % 4),  J& Bz Mn & 2 [F% 1%45 B R 8 B2
HIRSHRHEMMKR( K3, 5), THREENTE M MSRRK F " A4HAER, X
UFHEAASLAEREL AR RERE TR,

U EBISRRYE, ASURRNFERKEESRALREWEE. ¥, KLFE
PR HLE Y SRR B3R Sk = ek (BREEARE EMMEER, BREHET
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BHEERENT, AERRENEEEHEAAEESE, Kb 30 BKEE N IEE T
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Fig.3 Dynamics of Fe and Mn forms in the skin
round ginseng root
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RS ABRBEYSSRBARSERTSZEMNEHELR Y (19924)

Table 5 Correlation coefficients between ginseng sickness index and the contents of Fe

and Mn forms in skin round ginseng root (1992)

m B £ &% HEEE TR &V £k & W o e B
Items Totwal Fe Active Fe Active Fe'' Active Fe’’ Total Mn Fe/Mn Sickness index

ERE - 3 1 0.956** 0.963%* 0.924%* ~0.682 0.942%* 0.981**

RS 0.983%* 1 0.983%* 0.974** ~0.735 0.973%* 0.983%*

W E 0.992%* 0.994%* 1 0.917** —-0.653 0.938** 0.986**

T8 P T4 0.962%* 0.993%* 0.976%* [ -0.803* 0.927%* 0.933**
Fe/Mn -0.674 -0.646 -0.605 -0.605 1 ~-0.866* -0.626

& H 0.976** 0.952%* 0.920%* 0.920** —0.798* 1 0.931**

5 15 15 3 0.964** 0.960** 0.952** 0.952%+ —-0.536 0.919%* 1

E: L ES%., *URI%EEKTE: n=6.
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STUDY ON THE CAUSES FOR GINSENG RED
SKIN SICKNESS OCCURRED IN ALBIC BED SOIL

Li Zhihong Guo Shiwei Tian Shuzhen and Liu Zhaorong
(Dept. of Soil Science und Agrochemistry, Jilin Agricultural University, 130118)
Long Baoku

(Forestry Bureau Jingvu County, 135200)
Summary

In the work, the reason of ginseng red skin sickness in albic soil were studied by
the ecological quadrat methods. Results showed that active reducing organic substances
could form in bed soil under moisture capacity and well aerated conditions, and they
promoted the activation of iron and manganese oxides and enhanced the accumulation
of divalent iron and manganese. Ginseng red skin sickness could be attributed to the
oxidizing and depositing of ferrous iron in epidermis of ginseng root or to the
protective reaction of ginseng root to poisonousnss of ferrous ions. The results also
showed that divalent manganese inhibited ginseng red skin sickness. In the bed soil,
active reducing substances is the induced factor and ferrous ions is the leading factor
in the occurrence of ginseng red skin sickness.

Key words Bed soil, Ginseng red skin sickness, Active reducing substances



