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THFROESAEENRBRIER S, AENRARRANNE LA EXATITEY, Bk
AP TR 1. BREREN25C, REHH 1001, AR ERRRTREMOEERNE. 48—
RESRRTES, AHFEENHREENER, FESRITERMBRREBRTANHR,

£1 IRMTRAREENEES RS E

Table 1 The sequential fractionation of Zn in soils

i RBRE BrE LM

Form Extracting solution Operational condition

R4 (Ex—Zn) 1mol/L NHsAc(pH7.0) #& % 2hr

WIS S (Carb-Zn) 1mol/L NaAc~HAc(pH5.0) & shr

A4 45 % (MnO-Zn) 0.1mol/L NH:OH « HC'l(pH2.0) & ¥ 30min

FHIESE S S5 (OM-Zn) A. 30%H;0x('pH2.0) FAZE S K b # BL30min
B. 1mol/LNHs Ac(pH7.0) BH —K, BABRY2hr

EEREHRESSH 0.2mol/L (NHs)2C204- B &M TR 4hr

(AFeO~Zn) 0.2mol/L HzC;O4(pH3.0) .o

sG55 & A4 (CFeO-Zn) 740 BRSHY 4R OB M0, Lmol / LA 3 L AR FE¥R KB LR B 30min

R E 54 (Res—Zn)

HC1O.—HF

2 HREiTE

2.1 Bk e RayR
BEBLHLENSRIEER 38.92~101.51mg/ kg, F¥H 55.19mg/ kg, KARR
B TR —LY BT RESTRN LE,
BERBLERKMEARE L1 BPFPRHTEE5RELRILE, FHRRT
7.88% (% 2), (H MR BB BE KT, TREAFMEMET LEHBZPEATHREES. &
FEV VR P I U B 2 TR B A Bk BR B BB B S R R E R W, KO Bk

BEOBEMIBAET &4, BB KPR RPHOSTEREES, HEXAZ -1
RAEAEBTRD, AR EE—SHEY. &3 HEHTIBREMIHEZHE, ARTH, B
LB R P HEEERE, KRRELRNMER, FTHENGYE, HFERKERR.

F2 BHESENWDER LIPS RN (ng/kg)

Table 2 Influence of cropping system on Zn content of soils

Ry R REA SRER T #m PRAEE TREK

Cropping Total Range Average Increment(%) Standard Variation

system samples deviation coefficient
B 11 41.91~81.19 58.09a — 12.49 0.22
kB 19 38.82~101.51 53.51a -7.88 15.74 0.29
Bit 30 38.82~101.51 55.19a -4.99 14.58 0.26

2.2 BRkNERIPEFUEARIE
WEAGEREE, 193 FVERLAERSHENETENT 0.07~594mg/ kg Z 8], F1
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F3 HERIMEREESHRIE (me/kg)

Table 3 Zinc distribution in soil profiles

BF R W £ 4 EBRK" T RHE
Cropping system Depth Content Increment Transport Transport rate
(cm) (%) coefficient
Bt 0~15 60.76 — 1.23 0.23
15~40 ’ 150.64 147.93 3.23 2.23
40~ 50.65 —~16.78 1.00 —
KEBMEL 0~12 74.05 — 0.41 —0.59
12~24 210.83 184.73 1.16 0.16
24~ 54 68.44 -7.57 0.41 -0.59
54~ 171.49 131.60 1.00 —

D) EBRP=[(LERFInEB/LBPTER)/ (BEFInE B/BHTTIEER))]
2) BB RBE=TBRE-1, +HER, HITB, HEHFELSHIRNA).

K 0.69mg/ kg, AMUE T DTPA B3 W 8 k4% s FE 0.50mg/ kg, T H T & T 1980 4%t
RX T HOWELER., HEHEARSINHTHIT, RAELAK (1988 F/8350) HEFHK
SHNSEIMALE 0.20~594mg/ kg, FH K 0.95mg/ kg, MHF AKX (1992 £33 3)) +EH
MAHWERETEER 0.07~0.75mg/ kg, ¥ 0.45mg/ kg, BT & ik & RGBS FHEE
HERTEE, BEXEARMNEBEXNHEHE, #ERAX L8 ERASENATRBER X
HFEK.

KT B A A X A B AT BB i L TR, AR AR A RBHEST X T LBEHS
HHERSHFTHIT. R 4TH, AREFHFRXEREL KX, BEUKME T #2 +
B AR EAR, FEIE Y 8.33~16.88%, R LEETE, FARXMIARNR
AR SEY=BRE AT HERS WA XN, M5 1SN TE AR B,

23 BREUKMNRER T PEREFRSAK N

Fa4 BHERENRDER L PH S S RAOR M (ng/ ke)

Table 4 Influence of cropping system on available zinc content of soils

KK BT R BA SREE FHME ¥ (%) R TRER

Test area Cropping Total Range Average Increment Standard Variation
system samples deviation coefficient
ZRX B 13 0.20~5.94 1.06 — 1.63 1.54
K BREAE 22 0.32~2.70 0.89 —16.04 0.67 0.75
#it 35 0.20~ 5.94 0.95 -10.38 1.10 1.15
X BE 10 0.22~0.75 0.48 — 0.17 0.36
KR 19 0.07~0.62 0.44 -8.33 0.20 0.45
&it 29 0.07~0.75 0.45 -6.25 0.19 0.41
2RK BE 23 0.20~5.94 0.77 — 1.15 1.51
KERHE 41 0.07~2.70 0.64 —16.88 0.52 0.81

Bit 64 0.07~5.94 0.69 -10.39 0.86 1.16
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231 ORJFXPHOMEES PERRLVENBEESIITERS. ARATR. BF
REFILPEAFESHRREFINEEAMEALES. DR TPFREESF. FNEHME
NG THNFRNRD, —BERAB BN 3%, BRI LR E STFE, N7
ETRRET YN RETRESERET YR EERME. KAEH 10%~20% B
P T AL SRR R T R T R E.

£5 PHESEX WP BN (mg/ke)
Table 5 Effect of cropping system on Zn forms in the soils
#MErR BE  RESE  RRISE S4ESE AUSE EeREeSE RESEE RESE
Cropping Depth Ex-Zn Carb-Zn MnO-Zn OM-Zn AFeO-Zn CFeO—Zn Res—Zn
system (cm) C R C R C R C R C R C R C R
B 0~17 059 097 Nd 000 Nd 000 050 082 148 243 1218 20.00 46.15 75.78
(W®D 17~30 017 009 Nd 000 Nd 000 0.10 006 042 023 659 3.64 173.74 9598
30~40 000 000 Nd 000 Nd 000 006 003 025 0.4 354 203 17022 97.79
40~ 000 000 Nd 000 Nd 000 010 005 022 0.10 021 0.10 21216 99.75
BfE 0~15 034 056 Nd 000 Nd 000 161 265 133 219 1001 1647 4747 7813
(REI) 15~40 0.10 007 Nd 000 Nd 000 028 0.19 011 007 673 447 143.42 9521
' 40~ 019 038 Nd 000 Nd 000 018 036 014 028 884 17.5 4122 81.51
KB®EO0~12 064 08 Nd 000 Nd 000 212 28 241 325 1290 174 5598 75.61
(BEID 12~21 020 009 Nd 000 Nd 000 101 048 1.62 077 11.56 548 196.44 93.18
' 21~54 000 000 Nd 000 Nd 000 000 000 041 060 851 124 59.52 8697
54~ 000 000 Nd 000 Nd 000 000 000 040 023 687 401 164.22 95.76
E: CHER, RYBESHIBS THLATRNEL L, NOYSERBRY,
GZLER PERLPEFNBRELSRBH R DENTHAR. RES > ABEES
B> BEFBERGEED> AIE > RS MELEE S TSHRRLLESETRMYE,
232 BERIHEREHNBFELES 2RI PEREEMEIBSEHHHERXI T
GRRUGK6), AASHH TR ERAEMNLER KL S SHAFEERTE WM
Xk, A SHEISHMBERE S SHZRINAFETEHRR, B MR8 kA
Wi L RABEFHRFES, B2 LR EBEBTHRINNE LB ARESERRE. A
mME 6 R UEBR REEDRITERE SHESHEZMEFE—SRWHEXE. FHEE
BB EEKF, BUEEMFFREN T EENEEREER, TEERAE. SHAEA
TCA M JT HR 5 FIE SEER S BB E UL T B R B A X L I A R AR, X 1
R TEENESR, ULF2HRBRT IRPHESEANEE. B 1 AKERRESE
WEATERARE, B 2 W2 s MEESFZEK RHTMT 4R FHRicERE, WE1
A, BTt R RS S MIESES R T EAARNAS: AREHFMRBES
MXERED, IR —H;FINE. B RESTNRBEESTEZ AP X R BR
B, BIIABZH; RE SN BB oy —H, BT, DTPA RHMERESFEER
BTFREE. ZrnKERTHR G ERBHEITHE Avail-Zn = 0.22 + 0.72Ex—Zn —
0:100M-Zn + 0.17AFe0-Zn—0.03CFeO-Zn(r = 0.97** n=11) R4t THLKE B.
BaE 2 EHTEFWH ZOHNER T EPEOEBRE FARER T, B4 135
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R6 BERIDAUSHEESEHERBZEAMNXR

Table 6 Correlation between various Zn forms and available Zn in the soils

Fi 2 qESss  AudE ANSE ReBESHE SBESHE RESE 24

Forms Avail-Zn Ex—Zn OM-Zn AFeO—Zn CFeO~Zn Res—Zn Total-Zn
Avail-Zn 1
Ex—Zn 0.9294"" 1
OM-Zn 0.6648" 0.7568"" 1
AFeO-Zn 0.8257"" 0.8469"" 0.8887"" 1
CFeO-Zn 0.6886" 0.8211°" 0.7233" 0.8534"" 1
Res—Zn —0.4266 -0.5833 -0.374 -0.3316 —0.5143 1
Total-Zn —0.4084 -0.5839 -0.3523 —0.3063 —0.4904 0.9996"" 1

*Fes S B FOR R VE AR B E AR BE KT

F 5 MEREST BRI A=E. RESEHUEYBREAR, RBEER T ANSH. X
ERKGEAEAHNABELESSFR LR HOARE TN EE AL, £RE TRER
SHNEETEEEEEMN RESHBRARBER T WAREERE T, RN EHY
HERGCHA. @i, g2 R tp a4y RO B 8 SR AU 1%~ 13%.

EREFW)
A-Ex-Zn Capacity factor  A_gx.7n
0.6 r B-OM-Zn 1.0 - B-OM-Zn
C-AFeO-Zn - C® BOOD @, C-AFeO-Zn
04 D-CFeO-Zn &F\ 08 D- CFeO-Zn
E-Res-Zn LA \ 06 E-Res-Zn
02 F-Avail-Zn l\ @ ,’ 04 | F-Avail-Zn
- 02 | BEETFE)
L L " " L L L P— ’ Intensity factor
-08 06 -04 -02 O 02 04 06 08741.0 L L L . L L
- C \ -0.8 -0.6 -0.4 -0.2 0 0.2 0.4
A 02t r e 02 |
. E 1 DI
~7 [} t 04 |
\B g
-04 \ ’ 0.6 |
R ®E
06 L 08
-0 Gt
Bl TP EBSMERCEEEETE FREE B2 TRPEBAH ZEEFRIDER
Fig.1 Distribution of Zn forms and available Fig.2 Two dimensions of factor patttern of
Zn in the figure of principal component analysis Zn forms

233 BygkxpERLFRESHER BUkE pERBLPENEENRET
A (B3, ERAETEHECRNEERSL. UANSHESENTAELR, A RELE
B EER 0.82% S MBIKBHRE TR 2.41%, HIERE 25/, AISBENSEEAN
FREBEEMRX(=077**n=11),iEHEEEHEMTRE. BEEINSETLMEY S
R E TR I EY A A, B AR S ESH KRB P ERSEN SRR, K
BREkSFERHENEBOPY., TEHGEEAAREE EFMBYE, BIIEE R 33.61%. 5L
M, BESREASHMRGRSENSEE THRABE, FRIES 514 12.90% 1 10.42%; %
BEaNECZHERFNERE, TEZD HEENSEMNRT AR Y.
ERERZH, TBIAYUSBEERARLE, TERSLEETHERR. Bk
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Fig.3 Effect of cropping system on distribution of soil Zn forms

Bl LRGBS S & B AN BRETER FBUKE BT A REFSBIEK
EERE. B0l F58RSHIEETEREANESYHA SRS, FHEXER &
HGaSH B BINERTRAEKESSH, HOER L EEE L HEM A E, BHE
BREKITUEROESEES LT YREGES, FRRFHNANTNESETHE
PSR BEMEMKIBETE, FERREER, IRARDER L BUKEHEZE T8
EHNARSHET RN —ITEEEREA.
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EFFECT OF CROPPING SYSTEM ON ZINC CONTENT IN
SHAJIANG BLACK SOILS

Ding Wei—xin Zhu Qi—qing Liu Yuan—chang Wang Jin—fang
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

The paper deals with the influence of changes of cropping system from upland
farming to rotation of rice and upland farming on the total content, form and
availability of zinc in Shajiang black soils studied by using the sequential- extraction
method in combining with the mathematical analysis methods of principal component
analysis and linear regression. The residual, crystalline iron oxide—bound, amc')rp.hous
iron oxide—bound, organically bound and exchangeable Zn of soils accounted for
75.60%~ 78.13%, 16.47%~ 20.00%, 2.19%~ 3.27%, 0.82%~ 2.86% and 0.56%~
0.97% of the total Zn, respectively. These forms could be divided into three groups.
The first group was exchangeable Zn, which the available Zn mainly came from,
being the intensity factor of available Zn in soils. Organically bound Zn, amorphous
iron oxide—bound Zn and crystalline iron oxide—bound Zn belonged to the second
group which was the capacity factor of available Zn, in soils. The third group was the
residual Zn, which was unavailable to plants but could be activated under artificial
cultivation, Under the rotation of rice and upland crops, the ratios of exchangeable Zn
and crystalline iron oxide-bound Zn to total Zn decreased, but those of organically
bound Zn and amorphous iron oxide-bound Zn to total Zn increased, which enabled
Zn in soils to be activated and be more movable, and thus reduced the contents of
total Zn and available Zn in cultivated layer of soils.

Key words Cropping system, form, Soil Zn, Availability



