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Distribution of zinc in soil-crop system after long-term located application of zinc fertilizer. WEI Xiao-Rong, HAO
Ming-De, TIAN Mei-Xia(Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resources, Yangling 712100, China), CJEA ,2005,13(2):96—98

Abstract A long-term located experiment of application of zinc fertilizer is conducted to study the distribution of Zn in
soil-crop system. The resuits show that zinc can be accumulated in soil after long term continuous application of zinc fertil-
izer, the available zinc concentration in soil is enhanced, which is higher than the critical value for assess whether Zn defi-
ciency is occured or not. High zinc concentrations in crops and different tissues are observed owing to continuous applica-
tion of zinc, but their distributions are different. Zinc is accumulated in soil after a long term continuous application of zinc and
zinc amount carried out by the crop is only 4.11% of the applied amount. So, it makes a potential risk for soil ecosystem.

Key words Long-term application of zinc fertilizer, Winter wheat, Distribution character, Balance

(Received Dec. 19, 2003; revised Feb. 13, 2004)

WEIL T AR L g Eh 3 - Rw Oy # 1R AEAE R Zn ROL, Bk Zn W EK ZWH SIS,
BYEBERE . ST Zn 3 A LIRIEVEY X RIS I 7 E MBI E £ WHRGED ), Wt K B Zn A4
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1 RBHBERZE

HET 1984 EERUAKRE +BRAEH F#17, TR E E 1200m, /& B I8 2 18 18 X 2K
SE,ZFELYEKE 584 1mm, EH KA 9.1C, EXHWY 171d. KB +BHFRI IR HRFLEERL
HERAEXA AR X LA ERY L R LB ANE S8R 10.5g/ke, 2 N 5 & 0.57g/ke,
W R R 37.0mg/ kg, HXBE 2.0mg/ kg, A 129.3mg kg,

RB B X B (CK, #E N60kg,/hm?, P,0s60kg/hm?) #l i Zn JE (N60kg/hm?, P,0s60kg/hm?, ZnSO,15
kg/hm? , & Zn22.73% )2 NbH 3 KEE ,/NXFEHLHES], N ENRE P IE NS BEMAS , JEK T1ED 8 Fh AT
Bt L IHBA L, Zn BB ABRT, BEERAAH., #HX/NEHF 1984 ~1985 £ RXH“RK 4 57,1986~
1995 KK 1317,1996 4EJg &l 1347, /MER AW, LF 9 ADE#HER, B4E 6 A T HWIK,

F2001 F3 ARESLHIE L FER (B 20em M1 B, REFEEN 1), LEARRNTHE T 1lmm A
0.25mm e B . £/ ZFWHKBIE/ X AP EBEVME 147, RE Im KEKER  EARBESRE.
M AR ERRSEEE ST TR TYRE, HFAARAENRBEIR&ET lmm B, LA TKEL-RF
R R EEBREE S Zn &, F DTPA(pH7.3) B 8- E TR W4 e 6 B B I 2 4 s R 5 A 30

» EFHRAFELIHE (40171058) . H B2 B iR 18 TR F BT H (KZCX2-413-3) M E K #1 $ Br6 9 H (2001BA508B18) ¥ B
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R, LEAEYEMNESREUXNTHERNEERR

2 ZBRSHW
2.1 TIRzn2EB

LFHEYUITE T ECEAHNESHNEECHHARAEREEN, HR 1 TARKYE Zn 08K
TP ERESETE TERME Zn 403, %L 0—20cm 12 .20~ 40cm + 2 80 ~100cm 1.2 L HE Zn
b3 Ay B R Zn £ B 357.75% .95.50% F1 70.30% , EEWRB R 4 8 0~100cm + 2 +E ¥y
EMESEILRME Zn B 151.44% . KPR Zn B L HPFHETESHF T 0-20cm RE, HEBA T
HWHHM 58.70% , M AR Zn LB H THEYMEHH T BIPARNEIERE BRI EAHELBENT
i B H AR, {4 32.28% . Takkar P.N. % #] Rathore G.S. %11 4> %42 0.600mg kg F1 0.460mg kg
A 3 OB W AR, B 0. 500mg ke 18 X 5 + A 8B (DTPA-Zn) I 7, ;X 55 Brown A. L.
#02) Lindsay W. L. %42 M A B (DTPA-Zn) i AR . B Zn 4038 0~100em T2 FHH K
FERH0.875mg/ ke, B T X4 # + WA B A FE(0.500mg/kg). I FRBIEA Zn B, P AEHERE
WEEDERTE, AERNEDAERNBHEF., XK Zn LB T ZIn BBA MZE8E£F5EDRIK
B, 138 Zn RAT5HRE, K 0~100em 2+ BV AR E T RN 0.348mg/kg, K T S #b + WA

Friln AL I EER IR K E T £1 tiNzon R
2.2 ‘D n 2B Tab.1 Available zinc content in soil

&%mﬁﬁ Zn HEME:I:%':P@‘?& & A BB /mg kg ! Available zinc a it ¥ @A
REBEHLEERBEGERE(LE Treatments + 2 7cm Soil depth Total Average

0~20 20~40 40—~60 60—80 80~100

1), i Zn B 3T VE 9 4 K B 5 i
EAHEB, BEENEDEYER
(W% 2), 25 (M- FI5E 43 B b 3 BR 48 i
3.77% .11.33% #1 5.48% , i 5 T kL
%2 KWW Zn B EDERORER HEXNERLABAELESHEMK 10% M

Tab.2 Effect of long-term zinc application on crop biomass 1.89% ,{H#h FHAEW LB FRBEELHE,
OB H/gs M/gs Fs ! MR st aitent LRP In FERMEWEN ZIn RERRWE X,
Treatments Bine Leaf Shell Grain Total KA Zn BB E R Zn EEY KA S B
HEZnfE 8.8652  7.6356  5.3600  11.4272 33.2880 R HIWHAE/EYRAZSRENIEBREE —F
bl 8.5432  6.8583  5.0817  11.6474  32.1306  EuE . (EYIRT Zn VBRI ZE 3,5 3 RHK L

¥ Zn AE 2.568 0.739 0.400 0.324 0.344 4.375 0.875
xR 0.561 0.378 0.351 0.246 0.202 1.738 0.348
EHE(-)%  357.75 95.50 13.96 31.7 70.30 151.44

RE(:)% 3.77 11.33 5.48 -1.89 RERN A NFE R Y Zn TR BE 43 A A 2 KT R >
FRPHRI KR HE, > > %, TARM Zn A3 AR > >0 > %,
R RL/NEERN Zn FREFEHA, X Zn K E %3 AKPZInZR
BK K HARE Zn AL AT ok AR 0 FI5E Zn WR AT, Tab.3  Zinc content in crop
KM Zo L BA/PNEESTHAL Zn WEH R TR 5 H E o 7 MR Mk
PN AL EDEHR , l:t;q-‘qﬁ%‘ 240.83%, ﬁ(k Items Bine Leaf Shell Grain Crop
R IR, A AL LS B 9.03%, Zn ZER K K In/mgkg’! 818 1091 8.69 2239 13.77
INEEREMHBSR LA Fl#R, x5 %R 3t B/mgekg™!  2.40 7.13 7.97 18.78 10.23
gt B W, R Zn LA /NEZE B HTH /% 240.83 53.02  9.03  19.22  34.60

th Zn 43R kTR HEARAL BB, i 25 AU R R Zn 40 BRR Zn/ugB™ '  7.25 8.33 4.66  25.59 45.83
SN F R M AL T, % R B MR ST Zn 1 R M HEG BT 205 489405 2187 286

. _ HMBEH /% 253.66 70.35 15.06  17.01 39.47
BR ARG 5 RBCL R, 9 M L3 R SEE Zn / % 15.82 18.18 10.17  55.84 -
WEZH Zn, Zn EREB B R E, BEED

# B/ %  6.24 14.88 12.33  66.56 -
BENBEAARERE", MEFEBTNZE 0+
RRBHXRE I, HESEEE AR KT,
2.3 KM Zo TIR-EVRAED Zn RFERR
v 51 -y LA 1 58 5% 43 B O A 3E M A
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4 InEIMEBDRERHFHRR FHBRTRER . ARBREGTAFERTR
Tab.4 Balance state of zinc in soil-crop system %,Hiﬂﬁ%@ﬁﬂﬁﬂ%xﬁ‘, P& JK F1 Fp 7
i m %A /kg+hm™2 Input Bitikghm 2Oupe ¥ &  AMIESSIAKWEE, G LT8R L R-1E
Treatments B 8 BASHTF BEBA BEBHE B®H  Balance state YEYL Zn EVERR. E4 ZTHKRYEA Zn
Fertilizer  Precipitation and seeds Total input  Harvested Total output
MZnf®  3.410  0.001 3.411  0.140 010 son EAEMZn ELRFRFEERR, WA Zn
MBALEE HHEM BB Zn T8, Zn RE L H-1E
MERPREEEL In BERATLATEKRS
BORAS ,XEE+HE Zn BMHATWEDHIN T EP BB ZH Zn R, XS5R/FEECMEK Zn ¥
HPERREG L -, —BR/A Zn B Zn EMABRRWHHEG, ERHBARRE
3 /N &

KA Zn EAISIE Zn ZLHP R R  HH O L EARNSSEYR T HEAE,0~100cm H @
WAM B ERX0.875mg/keg, E BT Zn JEA UK A I R ME (0.500mg/ke) s FEMAM L8P R sy Zn B
HARKHEM &/NEEREREMHEK ZIn RENRREAEYR TR, ARHIEEFAR, LEFH Zn
ERBEDRUMEESRETE, XM EIBELIEES A EER-EKANEERY ., AEHECIHE
RATHEGREYT In WEZRAWLRTHERRES. BHRNSIHR In ELH-EYRAPRES
SRMANER,EATEPN Zn BYSHEYH ERPAHNRAE 2.39% , A5 (88.84% )Zn ELAZFH
EARBTIE KU ZIn AT EPNEEBNME, SFHEA Zn WEBRMBM, KHBA Zn IEFTEEH X
InTSREERE. FEABHREAKYER Zn BAB T EPHW In AR XBAREYEBELEN S S SE
Zn BM4.11% , KA Zn BAEYER Zn SBAREHF,BHFIE In ETBPWEE L BESKEE
BEERE.

X ®  0.000 0.001 0.001 0.112 0.112 -0.111
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