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Effects of cropping system of the rotation of upland crop and rice on the total and available copper contents in soils.
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Abstract The study on the effects of cropping system transformation from upland farming to the rotation of upland crop
and rice on the total and available copper contents in calcic concretion black soils shows that the Ex-Cu is the intensity fac-
tor of the available copper; the OM-Cu, AFe(O-Cu, MnO-Cu and Carb-Cu are the capacity factor of the available copper;
the Res-Cu and CFe-Cu are unavailable for plants but can be activated under the artificial cultivation. The ratios of Res-
Cu, CFeO-Cu, Carb-Cu and MnO-Cu to the total copper during the rotation of upland crop and rice decrease and on the
contrary, those of OM-Cu, Ex-Cu and AFeO-Cu increase, which enable the copper to be more movable and available, and
finally lead to the reduction of total copper contents in tilling layer due to leaching.
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HE 1L CuF8 A 3~500pg/g, FHMEN 22ug/g, BEM T 20~40pg/g A" . BWERL CuF R
PR A 18.53~31.53pg/g, F¥IMH N 24 6pg/g(EK 1), Bm TE2EFHHE, SEELEMHLEBOKERZ
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Tab.1 Effect of cropping system on the total and available copper contents in soils

. (- W - 7 4> Cu Total copper B AES Available copper
Cropping ~ Sample &R/pe-e! Flpge' HM% ERFR SRhee' Fllse  #N%  ERRM
systern Range Average Increasing Variance Range Average Increasing Variance
B # 11 18.53~31.53 25.38+4.14a - 0.16 10.32~0.74 0.56+0.12A ~ 0.21
KR H 19 20.18~28.46 24.14+2.12a —4.89 0.09 1.00~1.82 1.45+0.21B 159 0.15
8 i 30 18.53~31.53 24.60+3.05a 0.13 0.32~1.84 1.12+0.47 0.42
* AR BRARZERIX 1%REEZ KT,
TEe o FEAEHRELL, #2 THHEL Cu S REITE "
HEBWHBEAEHEHE TR Tab.2 Copper distributions in the vertical profile of soils
B BEREELEEYETR =TI +Rem & CofRlpg-g ' W%  EBRYKT EBEBE"
4.80% , {_H_ 5'& 53 ﬁ% 7J< jF‘_ , % Hﬂ Profile Soil Cu content Increasing  Transfer index Accumulation rate
KESEMESE LHES Cu 2 £ £ & 0~17 30.94 6.95 1.16 +0.16
N L, 17~30 32.28 11.28 1.01 +0.01
Rk EE%ZEI%DHH@E:F 30~40 30. 89 6.79 1.04 +0.04
AR, N REELES Cuk >40 28.93 - 1.00 -
HYBRBE AVEESEMEH AZ28M8FLE  0~15 25.92 -0.69 1.02 +0.02
EIRF, K S PR A 15~40 21.01 -19.63 0.87 -0.13
=40 26.10 - 1.00 -
BRI RRAESHS TR IR, + KEREWOFELE 0~12 23.09 -4.33 0.92 -0.08
e Co B8k, MAUKE N5 12~24 30.28 25.70 1.19 +0.19
AR, X—HELHEARTA 24~54 26.42 10.09 1.13 +0.13
T A A Ak KRS = R IR B >s54 24.09 - 1.00 -

B Cu R TR HEES *IBRE = (LB Co FRILES TG R)/UELET Cu FRIELET Ti S &), ** T8

Eﬂg%}a“]o WER e EBE=1-TIBRE, + AEE, - HTH,

B, G EER S0% LA L BEN K EREIA 19% , T 2T T RA =4 KB R, KD HF
BHAEEHEN T BAERMS, ALESUKYEHE R ZHLL BT Cu ¥m T KEH# (FH B),
B R HUK A IR FELE , B R ETE R, #EZE 1 FMB K Cu BETEREMLCLZ(FE C).

T34 Cu &8 RAE B 1 Cu FfE & AREAEHLAIRE J1 , JC¥s I il X M AR 4L Cu W SEBRBE
H1. WEFRFFTAHEBN ARG ASCSH B EREK, H DTPA BRIEREHT £ B A BESH S
BH0.32~1.802ug/g, FHMEN 1. 12pg/g, TR TR MG FAE 0. 20pg/g, Hik BATEP 2 B + K EB Cu 7
MMM RED. BERKETERTANSHEIEREE T EREWETA AUSHERERREK
@i/ EME M, AR R E S TREELE, SOk R RES R T 13 Co AU
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Tab.3 Effect of cropping system on the copper forms in soils

HoE 1B/m Ex-Cu Carb-Cu MnO-Cu OM-Cu AFeD-Cu CFeD-Cu Res-Cu
Profil Sl ER/g 2% AR g EE %A R g |2 G/ % ARy B QS TR g 2 QS TR e L Q%A R e R Q%
dph Cotent Peromtage  Coment Percemizge  Content Peroentage  Conent  Percmtage  Coment Peroentage  Content Percentage Content Perventage

§ # + #o-17 - 0.0 0.09 0.9 0.12 0.39 0.2 0.68 3.6 1.67 0.8 4.8 1613 .13
7~% - 0.00 0.20 0.62 0.20 0.62 0.11 0.34 2.51 18 B.17 4080 6.0 4.8
0~40 0.18 0.58 0.30 0.97 0.01 0.03 - 0.00 2.4 7.5 1051 3402 17.65 5114
240  0.68 2.35 0.3 1.07 - 0.00 0.04 0.14 0.75 2.59 9.8 M09 1726 $9.66
KERESELN 0~15 - 0.00 0.08 0.31 0.09 0.3 0.33 .27 3.4 13.19 8.7 3380 134 5108
5~ - 0.00 0.36 1.7 - 0.00 - 0.00 0.95 4.5  10.10  48.07 9.60  45.89
240 0.4 1.68 0.06 0.3 - 0.00 - 0.00 0.64 2.4 1035 W15 4L %19
KSR ELN 0~12 0.3 1.34 0.05 0.2 - 0.00 0.47 2.04 4.63 2.05 7.5 3140 103 4.95
2~% 0.1 0.56 0.01 0.03 0.05 0.17 0.4 0.4 .2 10.63 7.8 8.9 8% 62
24~5 0.3 1.3 - 0.00 0.01 0.38 - 0.00 1.47 55 1003 37.9% 4.4 UB
2% 0.03 0.12 - 0.00 - 0.00 0.02 0.08 0.67 278 7.8 N4 155 645
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Tab.4 Relationships between selected soil properties and copper forms in soils 2H 530 m\:&ﬁ&ﬁwpﬁ-‘g%
% H Ex-Cu  CarbCu MnOCu OMLCu AFeOCu CFeOCu  ResCu ERENARIMEERKER,

Items

pH -0.67*  -0.07 0.67* 0.01 0.14 0.13 -0.13 FHETIRESRRAER L5 Y
FHHE -0.19 -0.21 0.27 0.83™ 0.93 —0.28 ~0.62" An A B A BORS 9 5
EEek  -0.08 0.24 0.10  —-0.80"  0.77" 0.62" 0.20 FUz B v A Tk A ) W WO
& & 0.25  -0.34 0.24 0.36 0.36 -0.23  —0.15 AERBESHEERERS (B
Hikd 0.08 0.29 0.32 -0.23 -0.45 0.60" ~0.14 9.60~18.84ug/g), i +1ES

* MR 5% B FEKF; »x MR 1% R EEFKE, TR,

Cu ) 44.95% ~64.55% (I

#3) MR EGTHIKZ(HT.25~13.17pglg) , 5 T L Culf925.92% ~48.07% , B A K EREE S

DE, KX SEN 0.64~
4.63uglg, H L Cu ¥
2.44% ~20.05%,3 FES
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Tab.5 Relationships between available copper and copper forms in soils

WIS AvailCu  Ex-Cu Carb-Cu MnO-Cu OM-Cu AFeO-Cu CFeOCu ResCu
Copper forms

Avail-Cu 1

Ex-Cu 0.30 1

Carb-Cu  —0.31 -0.37 1

OM-Cu 0.31 -0.09 0.16 1

MnO-Cu 0.86™" 0.20 -0.33 0.15 1
AFeO-Cu 0.98* 0.33 -0.29 0.34 0.88% 1
CFeO-Cu -0.27 —0.36 0.48 0.62 -0.42 —-0.23 1

ResCu —0.15 -0.12 -0.06 0.18 -0.37 -0.14 0.21 1

WCHR(2,4,5,7~10], LEHHBAESHN &R’ ABUKUOVER B S8 > RIS 6 S48 > e B ke

z
1.0 p

® Ex-Cu
o 08 } B Carb-Cu
&4 MnO-Cu
|| ® OM-Cu
0.6 © AFeO-Cu
04 b DOCFeO-Cu
a 4 Res-Cu o
B 02 } @ Avail-Cu e o
00 ot
-0.8-0.6 04-02 OE 02 04 0.6 08 10
-02
[
04 L
EH1 TWMAMNSEHSSESHEG
—#ATFRIEER

Fig.1 Two dimensions of factor pattern

of copper forms and available copper
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Fig.2 Effect of cropping system on the copper forms in soils
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