oo /]

6]— 167 =
Hi2% F2 EoEx 2 OB Vol,12, No, 2
198246 H ACTA ECOLOGICA SINICA Jun,, 1 9 9 2

BHESREDHNFHS AT
Beu Wik

(HEEELHZREMMHTER , AR, 430064)

iy >3/

(L Al e B )

AXTRTUABL AT ENEN-AWEESSHAER SN THNLY , Q54 ¢ £4:0
FHERARTERF TS SR, ARNSENEY, ARBNE . FRIRTESRAEBESRER
HENER, BHAMENRABZBEREARAMER Y HE (FHABEERI>RESEARUTE
& WHSEBEIERAWEE, TOAMATERFERAEY, BELNEN NI TSR LIRS
RALFEEFTH, AR—SHAFELINSEETREE .. SHEEOERELRE, DHEABRE
MM AL BRI ASE, AR TEAREAESRESXARET U N ERBREY
e R R,

KM ABE, SERE. WEF, LT, FREA.

RAESRGPERTROBRE EHEMZ 2R ENMEE, TELPTE.B. 8=
RERBWRIVESZLNHT. METERXINEFAFT -LRE BB REALE S
ROAMPRALAEZN, RETEFRRGTEYERNELFENRENNTE, CRESRE
MR, GEEZ. BRECR, FHR2HFHAHSEM. BESEXNER A [P
K, HAHETR-EWRLEDE R RLE, SRFEntrysiity, ERABHESRAS
FRARKEEFRLERGFRERESNAEEE Y., Bit, AXUKEFAERSEANEEL
WA CAERHEKBL) WEEEY KR HIWREdE, FTLE-8E 9 REtan v
B, FERILFIEENEELES RE DT, W iR,
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1. BEiE

R PRAKER B L SN EZRARE L T REBEH SN ARARR, BB L5H
REFAY. T, 28, HLEERRAEHERLEL. &Y, REALEEN SRR
0. 15, 150kg/hm*, HZ&EHMA4a, BERFR, BRFKRE METHNETSR LR
SEMEFESRT b BILESLERALKE/hm?® Rk, FREEAIMRE, SEHER,
BEAFKRE, SHEHP, 8RS NEHAYREFRETHELRHAXREMEREN,

» EEHAREESTETH(1986—1090)
I F1o015 2 HazHIE R,
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Table T Physical and chemical properties of the soils

+ m i J= pH CaCO, CEC AR - F L
. (g/kgd) | {mg/kgt)
Soils Yocation (H:0) | (gikgd) [(Cmol{ +)/kgk)| O.M. | Avai.Zn
ERpRE A i)
Calcareous alluvial clay Shi shuo 8.0 57.5 8.3 34.54 \ D.50
EM+H i Fin
Calcareous alluvial loam | Qian jiang 7.8 5.4 17.35 zd.40 b.45
HREH 2 =1
Lacustrine clay sall Wy chang 6,5 1.3 I 18.67 38,60 o,.84 .
2, Mtk
(1) SEH BET AL REBRRARSRBLFE, E20: 180K 2 EbF A BB s .

$E, HIRESETO RS 2hat 8, FHFBUWE R EIERENEE, f Langmuir 5 FEXH
FiEcE#iT R EHlE, HELEENBEARFE: T4 8Zns .10, 15 mg/kg, FFRHE
. LR, 4B, 1mol/L Mg(NO,),f0,005mol/L. DTPAR &I, &K F Hh#2,25+1C
TR H2hE L, PR EE EER e, TELSarEREREHER,

(2) FEEE LHFE"Zn, HRiEMeEa gy 8 Y Da), HHRiMER
- ER BT ECRIL R, EMES/RETHE (252 1°C)F &15diE, 4B ERA i
ST, MFicks® T EER Sl iirg 7 i EarpDatfl,

(3) BRRE HAAKREM®Cstemx 100cmx Toem) 24, HREEENEHERBHR
+, Bt 4B HZn 1,5mg/ kg RS T R HE M EIERA B Mm1oome/kg, fl B¥EA (5Zn
Ho.0omg/kg) &R TR 250mms00mms ik ¥, B MR ERESBHKESE,

3. HEEKSHSH
7K B KA T A0 A R AR, B AT HUBEE R UL O E LA A, BRI, 87
B. EaBEFUUBARM. (P TTEFEIBIESRAM K RE, TRk HER
RE, #&A0K, L. B, EYHELMHENERAERY, ETREEREEEE, **Zn
O HESE ANal& & [H & E *Znit %,
. R 51w

1. TIRPENBERF, EHS5EN

(1) SpRMNEEEBRER THEENEN-RE ¥ GREFF LT HAREERET
Hy RBIEAESHEFRPMEEFRY, ML EPIFELBHBRORTE TR FR R & 7 & »
B, R Ft 3884 & Langmuir S RE M 58, AR ESEMNBERRIFEZEY 1.12—4.,18
mg Zn/g+, FI52,79mg Zn/gt, GRUTEBEAENEESEEA4,18mg Zn/gt, F
¥A3.63mg Zn/g-4-, LECECH60,7% i 0K Bm KB ER1.12mg Zn/g+,
REHECECH18.5% (#£ 2), WMAGRESEFHMBH FREILIEAKEIEABE,

P A, — s P EA SR BETM AN LRE, —HBouER, 5T HFEReE
FRIFEIATEE, AP - EEREEHTRER R, AARBE SR AR EEN, SRR
SO AMERUEEEEE. B0, 1mol/L Mg(NO) RN 4, RFE R AR
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TR SRS, R R TR, R e A E PR S, R R A R R,

KR e TR A RZEABR, BREKELIHBREHLTHN.85%, TwEtd

7.0%0 (% 2), XEASTEERERERESFETR, Kh2L@pHRCaCO5BEME

#. H0,005mol/L DTPARBMER TEPREERN RS SHEME, RIMEREED
¥ 2 M. NIRRT NN

Table 2 Results of adsorption desorption and diffusion experiments on 2oil zinc

pEex |

B Adsorption == B Desorption

E: i (24) Dax 1010
BAIGHE b b v.1mol/L 0,005mol/L Rate of Zn
Soils (mg Zn/g) <Ee X100 | Me(NO). DTPA a (cm? /)
Adsorp.maxima (mg/kg) (mg/kg) tixation
1 4,18 g68,9 0.17 1,85 TE.8 0,89
2 3,07 64,4 0.20 2,03 7.7 1.05
3 1,12 18,5 0,70 2,38 69.2 3,43

1, E¥g®E@ Calcareous alluvial clayy 2. £#M+ 8 Calcarecus alluvial loam; 3. ##%+ 5 Lacus-
trine clay soil

HEP RIS, NE2TLUER, HBREE, BRELTFEY H19.9% B DT B +
(23.8%), RIDTPARREE, REEIEPFHEELEIEEAE, 3 HKBSINEHE
EHRNK6,2%—T78,8%, FHHRTE.2Y%, BAFRI M EEEH 514 1%pH BCaCO,
SEEEME, :

(2) BEIEPTRIRSESR BEKERPIHRELIR.8x10 " em? /s, T ¥
B BN, —BN3.6x107"em?/s, R FFIC Zngibik, A LEK
ML EMmER Y HFEHK Da HEEN 0,69x1071°—3,43%x10-"'emi/s, FHH1,72x
107 *%em®/s(FE 2), WP EKRELEEHR 0.87x107" %em? /s, K RKIETFIEFRIEL 1%
13,43 %107 "%emte/e)

BT EETEPOTHAERA, BETHFPHTERETHH8E, KR ELTERR
B, e AN RAMELHEERBRKFESRBIRE, STESRHE SR TRESBEL,
AR AT E R WH P, XMW, FEFREFEHERNESRFAT I
. EREEEVEFTMEEEMNEDEFEEAM, FUEFREHAHEEHIEAR, T
—B RADEHKTE, BEHBRZABAIERT,

THHTE P ERESBEE LN TERERD (F3), T FRESEFPHEHEL

» 5 EENELNMEWANESESE (meg/ke) GHESH, 1986—1939)

Tebie 3 Content distributicn of wvallable Zn in soii profile with Zn applied
in succession {(Lacustrine clay soil, 1936-—1898)

HMHEEAN n O R ®EERE Hw®E EHE
Annual rate of {0 —18cm) {18—32cm) [(32—60cm) | (60—380CmM)
Zn sulphate Cultivated horizon Plowpan | Eluvium Illuvium
applied

(kg/hm?) 1986 1687 1988 1589 1089

¢ 0.66 0,64 0,66 0,70 0.30 \ 0.23 0,24
16 0,89 0,87 0.87 1,00 0,49 0. 131 0.39
150 1,15 3,01 6,00 4.8 [ e8| 0,30 0.31
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B, SIEREILEEER 2.5—11.7F, H
EEME THREEMERE, X548K, &
B, 2P UETRATERE B
EH*, ERaBfRRE®E, FHIEE
HeehR, HEMNESHEEREEITEHE
* (r=0,9988*%), REXEMMESHER
HEMEBEY, HEER s B 8 m
M, THEHEREESSERUED,ESE
42}E15 kg/a-him* s, REHEHELIE
B, U 4. 1mg/ kg, HEBR N\ FEER
s MR FEEE150 kg/a-hm? , B 28

% # 128
155.3 FEER(T I 8
- f CEYNc Zn ypphed)
W 50 % FHEMOL T Gig/Mm
‘E '§ z3Annval rate of Zn80,
E = &gmiﬁﬁ?ﬂlﬁﬂkgfhmﬂ
o= 129 Anmal rate of ZnS0,
oE
H E |
& 2ot . :
13 63,0
3 e I ] W e~
= ; 8.1 ML
£ . A | ’
#Hit = HBEE EE

Flough horizon Plowpen Eluvium
(IB—3rem)(Z2—rocm! /57 - 8%etn)

(0—1Bema

daluving

.
61,4mg/kg, H'E # 5 {8 M 4.1—9.0 LR R PO ey
mg/kgFZEFFE LR P THRD, (MY A, 1986—1989)

2, BEERGAAN Fig.1 Content distribution of total Zn
(1) BRFMEDR £330 4k aa ?n goil prm?file gi;h Zn applied
TS, e L & BBy 0,02—0,064me/ ke, vial ol Tes ey Bl
Fiyk 0,04 mg/kg , LR FEFEEEER
Ey900—1400mm, F¥K1200mm, #£4
R 8750mmil 8, NUEEE TN
R EE 300,08/ hm?, TN PERBXEZYIERIDK, XK Zn &% 0,0034mg/kg, &
AR BEFE R 0,0028 mg/kg, HA0,024mg/kg, RBEFRE SZRERALE, MEHT
BEZnEH 0.012mg/kg, EEAEFRHHE/KER 600mm HHE, WEEBH O E K FAEE
72,08/hm?,

(2) BEsmA RAARTIREEETEFTERLESHEEER, FTREMEM
REgEENBRK, TRA 41.4—104.3mg/kg, MW FH K c0.0mg/kg, % & F
% 4 FHREEENOETE (mg/ke)

Table 4 The Zn content of organic and ¢hemical fertilizers
BE R TR g A X K E R oa R BFRA X
Variety of Number of Variety of Number of b
manure/fertilizer |20 oPtent)  nle manureffertilizer |20 Content! oo 06
Hoﬁ lgasure 63,83 $ B et 1,75 1 &
Poulﬁ:y mfnure 80,72 2 NH.HCO, 1.10 2
Waterigg?e dmmmpost 62,86 3 NH,CI 3,68 1
Coﬁen cﬂ;ke 41,48 ? Lime gge%ﬁosphate 84,52 3
So?beanﬂé ake ‘ 48,67 ] KCl 2,58 1
I%ar}rt éish 104,29 z Compo%n‘g fg‘tilizer 2.9 3
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FHMEAH RN, 25t/hm* 3, WA MR ARSEAGSEN675,08/a-hm?, HBEEESE
GEEFERN,1—64,6mg/kg, HHARAMEFRARIIGE, NabREHE AR
A& 8 %60,08/a-hm?,

(3) 2Bl IREEBREARREmSHERRH-B-18, Bk, BRHEHIY
MG EAKERE, BEHEBFREATEEREY 24,38/hm?,, TEEMBLIE N5 5
ARBBEEITHE, SESEHAS1.858/hm?, BREEYWAEI7,48/hm?,

&= LBk, HAK, BEMGHBREER I MH A & & & % 1160,558/a.
km?,

8. fE¥XNREL, ARONE

FEY—BE N R ERE PO SRR R R e, AEEREAEEEX
B 8 M SRR SRR ER— DS, BNEAPARKAB L EaEd A%, 48E
B KPS BRI B 84,6 20 —96. 1 2 (i - W4R 8%, {3, 9% —15 4 S AU BE M O IR LA e Fl i
B, FIRRERE,KPREA1.22%5—3.54 . HEBRTEA0,6X—1L.5% " , KBREE{NBEE
F3p, HEAREEENRE BB SEOTESR, KRS HTAEARTRT RS
By B, ENMPESEES5N 65.2—80,7, 35.4—41,5 1 21,4—24.6mg/kg, BT
HEEERENEINE, RROSEERATHEY, HXRA2H, FESHEBEHE, BREH
RSEHEBLREREH, EHRERAEHSEEREY LEH—2H, B, HU=Es
12,75t/hm, F{E15t/hm?, 3£, TH (BH) FHEER 23,08128,3mg/kg itE, 0
HA &8 293,258, BENSTA58 HHMZ MW A KB IRNINENRE R R
867.75g/ahm?_

RS TA A R AR, L3R 65t/067m?, S8R5 6mg/ kg, BER
FFEEL0,050/66Tm? , SR 40,1me/KSH 5, WihREH L3043 i B 445, 28/a-hm?,

4, REBELIEARZFHERNE

AR KA sl R A #0,5—0.7mg/kg(DTPA-Zn), TN EEGE - HTELEY
TR MPRALER, RAAREENAKERRE, pH HESENRBEER, HIZEBELE,
EEAHANRELIELTREGEREDT, THERETRERKGEEEN R pRGLE S
WEERHNET. AREFHEXYHAERD, ST RSN BRIBE B HE % I
%, FUBALIASBRBEEHERRDY, KELEHRLEZERHEMAKSGL L 8 4 2 40
oI HE %, RIBIHE, X0 EMS ALY 1312,95¢/a-hm?, TGl B, AR
Pl B R iR 0t 421160,55 g/fachm®, WX IKHE WM 152,4gf/a-hm?, X —
TR T IERE W G RIE1R0.023 mg/ke,, HHIREHBLEE & B MR, ERE
SREHT, HIEARSESRERRETHE (3, £, TEAISAAREERESTEE
A LIESE, A TEREELAPIBRETIRTE, KESIRABESREHYE
B Y,

EZFREREEALES, BREELRAER, oS540 5MHEL R R, Bicsm
BREEBEANESEEANDELE. YRRk T LR RENKTE, LRENs
Wz REAERERERA TN EGEAN A, 852X (85 . pH, BE4s
B, fHYlE. CEC BIEL BB BSREGS, HEREEEREN T IMFHaRkE T, =
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ERNE Y NBRE AT XRENET, REHLEERErERNRYy, BE+4H
B, RBRTI A TRRIESE, 72 S I 5 e H A BT 68 45 S0 5F IE AR B g,
BrE e R R B TR R EA B, REUSEE T ELEREYY RENEE TR,

5 SEMENERLIRAATRSTREL FELH, 1985—1989)
Table 5 The yield offect of Zn appiled and change of soil avaliabie

Zn (Calcareou alluvial loam, 1086—1888)

m H
Index

{

WES R

Rate of “n sulphate

ka/hm?)

1985

1086

1987

1988

1989

3 HeH B
(mg/kg>

Soil gvailable Zn

i}

16

0,49

1.80

0,40

1,86

0,46

1.70

0,60

1,22

0,38

0,69

HeE~E
Yield of rou

rice

o

15

10126

11211

7528

8543

BGET

B52b

8643

8050

B610

8600

(kg/hm?)

WEHR=)
Yield incresse with Zn applied
R W REARE Significant at 1 % level,

B e B M AURA FIE . SERHAF RS, SEN A — SBELRD B E
RS, RESEATIHRIIITR, B, B0, 2% RRER) MEBRReY—
4 GFABRRR) S, SEARDS, SRR, RTEKRSH IS, EREe
BRABEE, MEZRERERAEEERARE FINSEYEERNRERY, &
B3 B, WHPOMEIske/hm? ks, FRNESERRRSH> IR, BEA K
27, HYEREEEN, SHMARFES, EREIHIBTRPBER RB XY G
5), BEHH 15kg/hm® 5 BN R R B, ATTEMITR KSR REE (N1.2%—
3.5%), FFLAKES SR E T8y, SHEYSERRIEN, STEFGRMAIRBEK
E, BEAEMEREE, FUREEERTUEERE 1K,

ERFETFEEY, REEBEA FRLEET, # 5N XERRAHKEE,
AR S RBAAIE BRI BIRERSE —FERTE, AREER, SRErY
Rl AR ELREANEAKE, ST, 205 H R L 0H XK E A 2 #
B, MIEWRE. SEERS, BESERR LRSS ENLESHANCRERE
EASE(r=0,9501*) (% 5), S LHIARHAREISEEERTE. S8, K. #8X ¢
BiEESRBALREFREEESRFEN —1&E AL SARBAY. N, P. K, Zn
EILEREE91:0,4:0,5:0,02'%), EXARELT, SREBARNVESHAR HEXEE =,

10,7%% 11,0%% 5.7 4,7 - 0.1

L

8 F X K

L1) MBS, K-1-EBWREPENHEBENED, £ EEFE, 1087, (40 27—
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C2) Brown, D.A.. et al,, Ion diffusion, I, A quick freeze method for the measurement of ion
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BALANCE AND ADJUSTMENT OF ZINC IN
PADDY FIELD ECOSYSTEM

Qian Jin-Hong Xie Zhen-Chi
(Soil and Fertilizer Institute, Hubei Academy of Agricultural Sciences » Wuchvang 430064)
Xie Yan-Fang
(Soil and Fertilizeg Station, Hvbei Xinntao city)

The experiments were conducted to study zinc adsorption and desorption
equilibrium, zinc diffusion, move and enrichment in soil, and zinc uptake,
accumulation and consumption of plant in paddy and paddy soil system,

It was investigated that input and output of zinc in paddy soil for illus-
trating the cycle of zinc in paddy field ecosystem, Input way and input
amount of zinc in proper order were fertilization(organic and chemical fertiliz-
ers) = rainfall >irrigation =>seedling transplantation; Oufpul way of zinc was
mainly crop harvesi,while field drainage and soll body leaching of zinc were
very little, Zinc income and cxpenses balance in paddy field was a little
deficit in nutrient pool of soil root horizon, which didn’i decrease zinc cont-
ent of soil plough horizon, However, zinc Ifertilization was still needed to
replenish zinc for crop growing normally on the zine deficient soil | In this
paper, it were put forward the adjusting principles and technical mecasures
for maifaining suifable zine-supplying te crop and fine zine-cyeling in paddy
field ecosystem,

Key words paddy soil, ccosystem, zine cycle, zinc balance, zinc fertili-

zation,
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