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Abstraet : This paper deals with the ecological relationship between the condition of Ginseng rust spots,the
reducing substances in the bed soil and the epidermis iron forms of Giaseng roots within the albic soil re-
gion of Jilin lava platform. The results showed that the concentrtion of reducing substances varied in differ-
ent relief units. The active organic matter was markedly related to the illness index and become the major
factor in the genesis of Ginseng rust spots. The enrichment of iron played the first important role in the
epidermises of Ginseng roots, The epidermis wron was mainly composed of the organic complexing matter
including active ferrous and ferric {orms.and non-active ferric forms.and they were translormed into each
other with the change of soil moisture and temperzture regime. The Fe,/Fey was related to the active or-
ganic matter »that implied that amorphous iron in the soil might be the major source of Ginseng epidermis
iron. The capacity of air-filled pores was higher and the capacity of water-holding pores also higher i the
bed soil. It suggested that the oxidation-reduction process in the soil w be tested happened at the same
time ,and it was of important significance for the transformation of iron in the bed soil.
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FaiEsyd A A8 THESBATAEMASR ISR AISEERASOERRENEEFF. LWL
THEAHEK A EEEERTEN. FaWARH G ELTERXR.BRAASLERTABEANG —EH#HE,
HEHHEDE XFREBHRIES. SNHRES-E2 . FHT-B L ERSRN B R (W& . EIRMRE
HH.OMZEETHEEMTATR. A HERERILTHALUSHRARM EASRELREFEHES
R BEITICASOIERS T MEZ KGN E, 9 EE NS ERAE £ R E B G M8 9 E .

1 ERERSGSHERHZE

HEH S FERHEWILATARIL 110km SEEH R 85omm, FFH SR 4. 7C. R AFRABEG
LR BTOm  HEEEAR AT A R L EE B A A, TR (R R . X
HH LT MEUUASOEFRHEEFHEMER, MHAFEE 1~ KEH. TR EOR +.
pH5 10 ~5. 35. H HL /K 69.9~110. Sg/kg, L MR H M+ F KA 3~3.5m. PR AHKAK +,
pH4. 65 ~4. 70, H UL 87, 7~ 107, 4g/kg, M H K08y 1+ # FR {7 2.5~ 3m EE 0 AR E B 1 =k i
HiEfL,pHS. 20~3. 40, FHUH 112-1~142. 2g/kg . + WA sk 48 FK{E 1. 5~2. Om.

EEESHRAOTRTE. FNEFRRBSE . F. B EESO0EESE. S 2 EKG. ARRL
BHESEGEL B EE S 1~2m' LS OER . 3 REE)A 0. 1M ALSO). BFEER.MEFRE
& 2 & (total reducing substances. TRS) . i& #£#F [E ) Ff (active reducing substances .ARS) . Wék, i5¥H
HLR (Active O.M. ) B, +HNFE WEFEEGE —THRBEMNIFRE . TEBH ERERRE.
e RN A 0. 1mol/L NaOH o3 + 8 U E WA HA+FAWHGERM (HA . EHF
BRMFA), £F T MRALEM T . ME pH. AV RN EEERE.

FEFEEFWERGO~B0 HER MRS FAESERBENSERN . it HRIEHED. RE
FpSERAT O Hek 9K SR 6mol /L. HCl SR B 2 5 e IS T & f i el LT
BRADRENEE2ENS2E.

2 HRM5ite
21 KiARWRSOEREEREE

HAERSHRHFEEARENEENNEE RLXARKRATETE. R EXHEERE. 2 &
KR AEFEUETBNANYRE ENERLEAFNEERL. Ciil X T E k& XEHES
Fe! "MK IR Fet AR ARER L Er300my EH . FAIH Y ol R HHLE ST R,
HREIBAEAELFER. F18E . AESK T TRSGEEE S ®) —#1F 0. 267 ~0. 923cmol kg 2 4],
EHHEEEEERTE 0 3~ 1.7 E LA ES K+ ARSGEME F S R)TE 0. 069 ~0. 273cmol kg B ET K
BHREE 0.5~4.83 5, TRS A ARS H 5 HHNERBEH K. BB H 0.895° Fl 0. 977" " (n=
12), KW ARS WM EREE S, KL ARS B Fe fIEHE IR GEHE LR F Fe' # 1.5~
9.0 f& SRR TURH Fe' SRR SO M RE A9 9]0 0. 979 Al 0. 701" FEM P Fett 510 30
M REAMEERIR ERSKLIERELERE Fe' B FEL . KEE AR EFE.

ARS WoMe B H AR FR L Ko R . ey T U 2 M B HEAKR R R K B, L NEy
FHEEEAS KR ARS B9 E X 0. 114 ~0. 11%mol /kg, SR HEHE 6 4. FED K 0.170~0, 282,
T sh KSR KBRS, LN KBS RESR, FHLREE (87. 7~ 107. 4g/kg ),
6 %W, ARS HBE B 7E 0. 168~ 0. 269cmol kg SR I HHYTE 0. 104~0.594, M FHEFEE LK
ey R AR REANHS BTN AR NS KESR L THENFAKRUE. FILESRS
(112, 1~142. 2g/kg)  HB A ERE (> 18cm) , B HHHEHE ¢ 902 ~1. 0 ZH(E D,

ABOERREFENER- L REFFETESEANTY . HARERES LT R E ). Lik

D B = D CE R < SR (BE AR KRB RAEE LT 0 R NEM . BARBEER<10%,
2 HABEE 10% ~25% .3 B MBI 25% ~50% 4 SR AW H>50%,
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Table 1 Composition of reducing substances and forms of Iron in bed soll and forms of Fe and Mn in the epidermises of

Ginseng roots and sickness jindex

HE*S Feild number

1 2 3 4 5 B 7 8 ] 10 11 12 #¥o
M E Item Frb FHL K E Fi T TH P Ei M K ik B
Flat Mount Depr- Sloping
eSs10n field
pH 4.85 4.80 5.10 5.40 6. 80 4,65 4.75 4.15 5.20 5.358 5.21 5.38 5.60
EEEEE TRS
0.648 0. 496 0,420 5,854 0. 725 ©. 85 0.267 0.572 0.923 0.425 0.552 0. 860 0. 315
(cmol/kg)
EHERYE ARS
0.168 0. 069 0.119 G, 273 0. 218 ©.265 £.13% 0.129 0.270 0.114 0.118 O 263 0. 047
(cmol/kg)
&k Feft (cmol /kg ) 0.039 0.014 0,029 5,041 0. 019 0.049 0.024 0.030 0.037 0.021 0.028 0.035 0,024
FEHE O. M Active O. M 0,129 0,055 0.09 0,232 0.19% ©0.20 0.115 0.0985 0.224 0.063 0.053 0.218 0.023
TF4E Mn2t 0.018 0,022 0,014 0,008 O, 017 0.015 0.031 0.02Z 0.017 0. 026 0.025 0.01H 0.045
WA Fea 9.2 &6 B3 53 9.4 86 88 86 10.4 B35 9.1 55 —
FEF Feo .5 1.3 1.2 1.5 1.5 1.4 L4 1.3 1.6 1.1 1.3 L5 —
7 B # Crgstaltine Fe
2.7 7.3 7.1 7.8 7.8 ‘t.2 7.4 73 86 7.4 1.8 BO —
(g/kg}
$%-8 % Complex Fe .2 1.% 1.4 1,1 1.1 1.3 .5 2.0 1.3 1.5 L& 1.1 —
¥ 1% {L BF Fey/Fe. 0.163 0.151 0.145 0.161 0.16C 0,163 ©. 159 0. 151 0.153 0. 129 0.143 0.154 —
£ 4% Toisl Fe 810 528 596 1260 A77 1015 511 651 1120 759 688 1012 460
e 75 H: 4 Nonactive Fe 453 287 274 TT4  40n8 493 236 268 470 300 309 438 212
544 Active Fe 357 305 322 486 469 522 315 3B3 650 359 379 574 248

E4 B Acuve ferric Fe 165 162 152 188 205 218 150 180 345 186 174 277 212
TEEE L Active ferrous Fe 152 143 160 299 264 304 1685 203 305 173 205 297 36.0
258 Total Mn 53 101 72  20.6 44.5 21.5 41.9 31.4 482 72.3 5L.9 46.7 36.0
R HE P llness index 0.563 0.194 0. 282 1.000 0. 799 0.994 0, 355 0. 478 0,902 0.170 0.189 (L5929 @

2 HW-EWMESRELASTENPXR
Table 2 The relationship between the rellef soil ecological conditions and Ginseng rost spot

W Micro-relief Ef#t Mound M Flat #H:#h Depression
R Soil type E"iEﬁ-ﬂ: . H;‘#Eli‘_{:t . MR+ _
Common albic soil Perchic ablic soil Pachic meadow soil
AR bt 25 1.2—1.5 1
Rauio of relative height
TSR i =2 7 LUE.-4i ] ALK
Muisture regime Lateral infilteration Lateral mfilteration Periodicly water saturaled
WEHE YR
Active reducing 0.114~0, 119 G. 16E—0. 269 0. 263—0.273
substances(cmol /kg}
R 2.4 - 7 BE, BB
Charactenistic of rust Shghtuy slowly Heavilyfast Most heavily svery fast
£710 55 Rust index 0. 170~0, 282 0. 256~~0. 994 0. 902 ~1. OO

EHREAER. HEEEE TSR . P Ei 2 RIIEE] p<<0. 005 ERBERKFER 3K
B S AW SWHREREEU BN, ARS T H SR TS EE > A E p<0.005 M
REEXT,. M TRS (VEFH S MET p<0.025 MERDEKT, LW Fe M M. F
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S EEEEE p<0.2s NERBEFEAT . AW ESHEVKRIEFRNANERNZEREN. 56 SHH
AL 7B EFREERSHD 1~ 2m BRSEST EFLAEE S FFKRNEBR.. SSREFE
HAR, M HEREE. . RREDPR L HIEYE LK . SRS HHEMAER. FU.BH LR ARSE
EF L EREEER TR ENETF 0. 200, SR E LM T SMNMTHE. 1.2 SFE0F it 8 KA
HHAE 1 SEKR<lbem. LS/ KRE GESHEE. . SREEFHEE ).

N3 TAEENNRGH SRR HiTEREM . K LD Fe' 1 Mo LT N
Table 3 Group comparislon analysis between different e- AR RIES ﬁﬁ?ﬁ'ﬁiE*ﬂ;@ (r=0.7T01",n=
cological land blocks 12), B & SRR B2 A0 (- = — 0. 668" vn—
HE e RS S 12)(R 4). R K LB Fe'# Mn*" KB R
Mound vs flat Depression vs {lat HIEEIEIE A BRI {E AR E RN E %,
T Soil MsEAMHEFER. XA THAFENLR.
F RS R TRS 7. 428 28, 453" Fe'*fl Ml WEZ R EFREHEH, 5 Mo’ —
TEYEE IR ¥ H ARS 709. 180" - 188, 500" * Mn'~,Fe!~—Fe M EE E, (9B R4 %0,
T & Felt - 8. 956" 13._232’ 1.2 SRARGNESEESBR®
FEHE OLM Active O M 8. 967" 66, 587" "
T4 Mact 301 s NS E R IR G R, % 1 Bl
P Fey 1.413 2. 799 AEELFYPHESH0.2~1.7F. B RTS
TR Fe, 1289 2. 799 B RSN . B RRE SRR RRE W
ﬂTﬁCrgstaltineFe 1.652- 2.321' EEEE. SMOERE LTS EE B
smeoon WM s oo, RESHAN
75 Gioons K AARRSSGa REFMN. 4.5 5k
£ Total Fe 9. 354" 8. 487" 6 F £ 4 51N 482~ 867.588 ~ 1104 ¥l 858~
JEFE¥EEE Nonactive Fe 34, 979" - 2.976 1159mg kg .
:::;ﬂ:“: e - 81-8112?_ SREEKHESEFRRERN NNTE, [
FEHET B Ath: f:rrmfus ;'e 6: 943 .'314-. 833" HERKOBEMELLALE. LB RHFEN
24 Towl Mn 5. 610 3.184 6M HC B R BTTE — W5 H s €8
S Tlness index 23, B3a* 33.415" " FEHTEEMEERE N2k SFESZER
* e p<<0L025 2R E W, p<0. 025 sufficrent different. HARE R TR TE R IR IS HE SR I
o p<0.005 B R E ¥ p<0.005 aufficient different. SGETNEAEZNITPARENTY. SHEFHT

GRFEGEHESREEEZEERENERES. FH4SRR . ZIRUES B E &S RO BEERT. . F
REEEER OFEFEHTESEN 143~ 304mg /g, T HEE Y 36meg/kg(F 1),

ARG 4 HESER,. EEFEE A&, FHTEHR ) SHFHRENHCEERE & (F 1. 84
B THBEATG=0.879"" 0. 7927 " ,0. 635" ,0. 940" " .n=12), Hp, B E L &TEN A S L BN
fEHdEm. R Mot SHEEEEEEAHAX. MEL Pt SHEFHRTESREEHRS MEHYBEFKT
(r=—0.591",0.672 ,n=12) . A AT HERKE L P Mn* —Mn'" 5 Fe?~ —Fe' th RIFP{E HE R BETE A L
iagrd

SRR OERE KL ERA A S AR TR TR BEEFMEr=0.917"" .»=12). KL T &
SERETHEMHEEDBEKT (r=0.672" a=12), HEAEHENAMAEEH TSN ERTEEES.
LRBRAMEPHEEESS 0. I M NHEF W R R EE N BEER e R EEEZ Y, HAEFRRIHN
FHETF RESHEESEMMANSSE& . TRASHEAREFRE— YA E MRFI-THHES
B A ERENEEMAES. AER TS — 2™y,
2.3 RiPoES. ANEMESHEYASLIERYES

T HFELBEMESMASAEBAES . ME THEE Fe) XEBEKFe) AR ST ERNF
REREAHKFD. FEEKNSTREAHT . SHhEMRAEENES. TEBK LA HUATL.HT
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Fe,/Fe, H {13570 T b JOT b o [~ 3 T T TR 6L 5 20 RO ) 4 Sy A iR A 36 L (L3 5

H,EH S EZ EREFIERBEAKT(E D AELHEHEER L. THLRSFHG AR LHEXE. B

Fe,/Fes SHEHHUR R FHE =0 653" =12 iR B E B R R B HEMEERK. HEEER T

EKE R SHILCYHESHAS  RAYEBERNF. MBS TEL . FS5HE . FhSEh :
ZEKET p<0. 05 PWERBEFKRTE. KIPBEEASHEFHTEHEREEFARXG=—0.718"".n

=12), BERSBEREESELY XRRHRREREX AN LRSS ERTESRERRAFR.

X4 HHEMES 5 ASRMRESEE SRR ENEEX R
Table 4 Correlation coefficlents for active substances in bed soll ,forms of Fe and Mn in the epidermises of Ginseng roots

and sickness index

A EM ¥ Epidermises of Ginseng roots
wriEf 2& E| 3¢ % 3 S T IR 24

+ 3 Sail

Illness Total Fe MNonactive Active Fe Active Active Total Mn

index Fe ferric Fe ferrous Fe
EEHELE TSR 0. 895"~ 0. 906~ " w775 0.895" " 0. 740"~ 0.931-" —0.50%
EHETE MR ARS 0977~ - 0,917 " 0.753° W1 0. 694" 0.960° " 0. 704"
EEE LR Active 0. M0, 579" 0.871°* 0. 775" 0. R51" " 0, 662" 0.917" " — 0. 657"
T4k Fel™ 0. 701" 0. 683" 0. 656 0. 564 0. 370 0. 672" —0, 706"
T Mot —0. 668" —0, 584"  —0. 768" " —0. 471 —0.279 —0.581" 0. 316
Fep/Fea 0. 685" 0.372 0.510 0. 321 o112 0. 474 —0. 548
#-& 4% Complex Fe —0. 683" —0.6%4 — 0,575 — Q. 659" —0.505 —0.716"" 0. 400
EHHLE O. M 0. 621" 0. 603" 0. 486 0. 757" 0.730" " 0. 687 —0.403
R HA+FA n. 815~ - 0.631°" D. 607" 0. 665" 0. 597~ 0. 693" —0. 553
Wi HA 0. 786"~ 0.528" 0. 499 0. 536" 0. 556 0. 628" —0. 430
EHEE FA 0.702° 0. 652 0. 682" 0. 662" 0. 547 0, 634" —0. 581"
i lliness index 1. 00 n. 879~ " 0,792 " 0, 852" " 0. 635" 0. 940" * —0, 705"

% BEHIE . P<0. 05 sulficient levely « » (4 B FH 35, P<70. 01 sufficient level V'] O S FH ¥ HER S 3 54 .

E IS [ 1A ER ¢
Table 5 Composition of bumus aud conditlons of pore space In bed soil

H[AE Field aumber

WHE ltem

1 2 3 4 5 6 7 8 9 10 11 12
BWWME Humos Clg/kg 31.0 25.5 23,0 33.84 27.5 30.6 20.6 28.3 27.2 16,8 22.3 33.2
e H- Az kg 18.0 16,5 13.4 15.4 16.2 19.6 17.9 18.0 22.2 B8.% 10.6 20.7
HHEF. A(g/kg) 130 9.0 9.6 14.4 11.3 1l.0 11.7 10.4 150 7.8 1.7 125
£ & Buck density (g/cm®) 0.46 0.61 0.76 ©0.63 0.8 0.64 0.65 0.67 — — — —
%7k & Moisture content{ %} £1.99 45.55 42.93 73.99 56.59 58.53 53.57 52.24 — - — —
B FLHE Soil porosity{ % 74.19 75.40 65.35 74.60 72.58 7419 73.79 7R 88 — — — —
7k fLBf Water holding pore( %) 35. 64 30.22 32.63 46.61 38.48 37.46 34,82 33.00 — - — —
AL EE Air-filled pore{ %) 34.55 45.18 36.72 27.99 34.10 36.73 38.97 37.98 — — — -

HE T RENESE SRR X EET R EKFr=0.621".2=12).HA+FA HA f1 FA 5%
BB B EHEG—0.815"".0.786" " .0. 702" ,n=12)(F 4 B S BRI R 2 S5 B TE ) T SE 0 B9 FE
. EMAFEHES(HA+FA HA fl1 FAYE Fe./Fe. X B ¥ (4934 0. 7947 ".0. 786" ,0. 631" 1(F& 4).
W REAE SR EEERRERAN KPR RA T BEEE . HREEK P ALK ER. T
BB E R b Fe®t ik MR ER .


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

6 M ZEURS ASOTEBS IMESTREMLER 869

MRt MY EER R ONEE EEEAETFHEBESAE S (FH 30.600). FFKELE
(36. 06% ), X FFLBURI . 9 PR 1 P 4k 5538 160 R 49 R Behil 47 B3 T 24 . G AL Bk T 17 TR & AT
EhEEEEN AR RERESCRINTE=Y. EHRE S KELEEaR K ELBTISS
T AR T R KL RN 4k T o OR S T8 R R, (R P Fe' B B Fe™* . FIEMIE
REAERRT Fe MERFEEN KT . A VFRERAERET. TR St ML EME
2ok G ERpLE PR E| 34k S0k N

FHAEREW.EAKSERHRG/ FE TR LHEEEEEHAR . FRKAKSEERR/FHE&L
HERBEHMXE —FHEHR L KIRERFAE I HEESHERANERERMF. YELEKBER,
FHEEKABEA RSN FHERGEF SRS A9 EEHS: R AR L &K RKET. R &
SRR ELEEE.MESTERRKEH I EESE - — I FRAMA L EHNANS &AL
Rix,

Fit A RERAGESAE SREERERE AMHK r=—0. 754" ,n=8) LU MERF R LB F AR
S MESRANBEEFEEE L.
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