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BRKATRARET THNLL 8K RO, 20 4R E EHR 5 R 5 LK pH (H,0) %
4.97—6.38, F % 5.59. HHLEZEIEH 6.6—20.1g / kg, FH K 14.4g / kg. £ EAWE X 0.40—1.40g / kg,
T4 0.87g / kg, EBYEIEN 0.14—0.45g / kg, 3K 031g / kg, EXKIRR BB (NPK) F T4
(NP) — A 4b 3, /) X T B 20m’, 8 /0 KA M E K 120 4%, K 4 K. S AE B 5 NI87.5kg / ha, P,O,
75kg / ha 1 K,0150kg / ha, % | AFRE AW ERFR=E. B TP BNEHLE T K4 50 OF

B RAFBRUR T EARFIWEM.
£1 EXRAOHBENEFESRNINASR

Table 1 Main results of com field experiments and soil potassium contents

W EXRFR~R EXREF AR STYE ERE4OE RS mEnd 2xe

210 Wi xR ERRER
Yield of Yield of total Relative Relative yield K uptak  Avail HNO;  Slowly

W . dry matter yield of total dry in NP —able —solu- availa-

grain kg/ ha kg/ha of grain matter treatment K ble K ble K
- OTRED  OPAEO g
No. NPK NP NPK NP g/kg
2-01 44123 40763 13131.8  9900.0 92.4 754 96.5 104 280 176
2-05 4959.8 38153 10208.3 9891.8 96.9 85.4 923 192 505 313
2-09 5552:3 37095 151620 112118 66.8 73.9 82.3 68 256 188
2-10  4046.5 4002.0 13589.3 121103 98.9 89.1 109.4 160 364 204
2-15  6741.0 5697.8 142163 11802.2 84.5 83.0 140.7 190 414 224
3-02 68498 6363.5 15294.0 13420.5 929 87.8 2373 255 560 305
3-04 5002.5 3577.5 10497.0 72255 71.5 68.8 59.3 75 306 231
3-05 42383 40500 9401.3 84270 95.5 89.6 101.1 198 348 150
3-06 40253 3769.5 114585 10023.0 93.6 87.5 74.7 80 248 168
3-10 52223 36548 141195 8778.8 70.0 622 81.2 40 210 170
3-11 57758 4520.3 158873 12330.5 78.3 71.6 74.6 84 270 186
3-12  3804.8 3280.5 13804.5 117053 86.2 84.8 67.5 139 280 141
3-13 63090 5819.3 170213 145943 922 85.7 191.7 168 331 163
3-14 48750 4200.0 146250 130253 86.2 89.1 146.9 136 279 143
3-15  3661.5 2918.3 9183.0  7080.8 79.7 77.1 48.9 82 293 211
3-16 59955 34403 135953 78713 574 579 40.5 34 123 89
3-17 40253 34500 99165  8991.8 85.7 90.7 168.8 204 380 176
3-20  5772.8 4216.5 126533  9926.3 73.0 78.4 573 68 295 227
3-22 58253 41003 15607.5 11892.0 704 76.2 73.3 59 155 96
3-23 45623 33750 10869.8 80775 740 74.3 50.6 51 194 143

. EHF-A Imol/LNH, Aci . BBIE 4 -M lmol/L HNO, #£E; ZHP-MEHEH-EHE

1.2 BERERZRRERARESR

HHAEEATH Vogel-7242 B ML, 5.00g THMABBEPE, EH THERELE 2+ 1T, &
RA_FHIGEE E = 444V / cm M E, = 88.8V / cm (B3 8 8 IE 1 = 4t 2 [a] L [ 4 51 42 ) £ 200V A
400V, —HZ EI R BE B X 4.5cm) HE LR TR T IREP 40 2050, B 5 AR — K AR R, R otk
W R R B AR
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2 HREITE

21 TRABRERSERERSHMELRITH
fE BB IR S 5 R T DB R TR R SRR

dd = K(D - d)’ (1)

AP, DN HBEHMWBEKBERE mg / kg, ditE B LEEBRBWRBRE mg/ kg 1 N
R B E) min, K N R HFEF BN EREH.
SRS, HRAWMBEEMS =08 ,4=0,18%:
Dt

d="""7kp )

ERRTETHOEER () ES (ARG RERRENE), Y LRARBR R
ERARABERE— XN, BMd=1/2D0,.1Q)XHE.
t,,,=1/KD (3)
4GB,
Dt
T )
FEROBETHREBRKBJ/ISHE (ZRIMNERXR. WRB— %ﬂt*?ﬁaﬂc‘mzﬁ
BrEEBREE (V) EE  Z RN ERER, I LREBE R R TR
_dd Dy,
Tdr (t+1,,) )
MFRG)TH, REKRE DR ¢ XZASE, R RE—M2 L RBPOBECER, T

RDM ¢ WRORBEAHRTIREFEEN—F. FXLDM t,, X A H BT LA
HE Q) BRUTHRIFHE RN E (6) WA RMEEKRE.
t!/d=t/D+1t,,/D (6)

1/2

ZFp e i%58 BE (44.4V / cm A1 88.8V / c)fEAI T 2015 HEA B R SH RIA X AR
mE I FR. WREBHEB RN NFES
BaE RomE HELLETHGHRT oo}
Mte/d=1t/D+y,, | DITREER—FH sof
%. A2RAE 1 4REKUETHREHAN
t/d~1 TR BRE—&UABREREVE
2,7 E = 444V / cm M E, = 88.8V/ cm
B, 5 R 8 M X R B4 B 09997 M 1or
0.9995". ik TIMHBBK 1/ d~1 HFBR o 5 16 15 20 25 30 35 %0
HA % RBOVT % 2, 0 W7 3 38 4 5 Time (i)
H 44.4V / cm Al 88.8V/cm9‘JTﬁ?ﬂ."F,2OA Bl R S R
3R O R T AR K (6) IR R B Fig. 1 Relationship between the quantity of
L 0.9929—0.9999 F1 0.9870—0.9999 Z K released and time

£,=288.8 Viecm

K released (mg/kg)
RN
8 8
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Fg. 2 The #/d~t equation for K desorption

R2 ERFTLIHEARBN vd~ FREASH

Table 2 The t/d~1t equations for K release from soils and their parameters

E;=44.4 V/icm

v (mg/kg min)

| E;~88.8 V/iem

20
W el

Time (min)

25

30

B3 RO R At 2 ] K R
Fig. 3 Relationship between v and ¢

et | H IR HE Feld strength 44.4V/cm MR E Feld strength 88.8V/cm

wS

Soil & Equation r(n=8) D hn2 7% Equation r(n =8) D h2
No.

2-01 1/d=0.3054+0.0147:  0.9997 68.0 20.8 t/d=0.1640+0.0143; 0.9995 69.9 11.5
2-05 t/d=0.1138+0.0065¢  0.9997 153.8 17.5 t/d=0.0761+0.0079¢ 0.9998 126.6 9.6
2-09 1/d=0.2476+0.0217r  0.9995 46.1 11.4 t/d=0.2851+0.0297¢ 0.9955 33.7 9.6
2-10 « t/d=0.2278+0.0079r  0.9958 126.6 28.8 t/d=0.2619+0.0082¢ 0.9870 122.0 25.8
2-15 t/d=0.2482+0.0084r  0.9929 119.0 29.5 t/d=0.0815+0.0074¢ 0.9998 135.1 11.0
302 t/d=0.0471+0.0075:  0.9998 1333 6.3 t/d=0.0163+0.0056¢ 0.9999 178.6 29
3-04 t/d=0.2218+0.0182¢ 0.9999 54.8 11.9 t/d=0.1118+0.0199¢ 0.9998 50.3 5.6
305 t/d=0.1458+0.0074:  0.9991 135.1 19.7 t/d=0.0837+0.0071: 0.9986 140.8 11.8
3-06 t/d=0.2099+0.0178:  0.9999 56.2 11.8 t/d=0.1244+0.0163¢ 0.9999 61.3 7.6
3-10 t/d=0.3301+0.0357:  0.9999 28.0 9.2 t/d=0.2864+0.0336¢ 0.9992 29.8 8.5
3-11 t/d=0.2206+0.0179:  0.9999 559 12.3 t/d=0.1430+0.0190¢ 0.9989 52,6 7.5
3-12 t/d=0.1666+0.0146t  0.9988 68.5 11.4 t/d=0.2110+0.0138:¢ 0.9998 72.5 15.3
3-13 t/d=0.1178+0.0063:  0.9982 158.7 18.7 t/d=0.0870+0.00751 0.9982 133.3 11.6
3-14 t/d=0.1346+0.0090: 0.9984 111.1 15.0 t/d=0.0802+0.0110¢ 0.9995 90.9 7.3
3-15 t/d=0.3171+0.0215: 0.9974 46.5 14.7 t/d=0.1958+0.0145¢ 0.9999 69.0 13.5
3-16 t/d=0.4649+0.0459:r  0.9964 21.8 10.1 t/d=0.4480+0.04511 0.9999 2220 9.9
3-17 t/d=0.3133+0.0086r 0.9973 116.3 36.4 t/d=0.2009+0.0076¢ 0.9978 131.6 26.4
3-20 1/d=0.2625+0.0247:  0.9994 40.5 10.6 t/d=0.2043+0.0281 0.9978 35.6 7.3
3-22 t/d=0.8542+0.0268: 0.9973 37.3 319 t/d=0.5164+0.03401 0.9946 29.4 15.2
3-23 t/d=0.4638+0.0277r  0.9992 36.1 16.7 t/d=0.3226+0.0332¢ 0.9995 30.1 9.7
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M, HEREFMEKT (p =0.01). SH R HEFEBIBFHERE LR
i, FRAFERE |/ D, TBEN ¢« ,,/ D, RBY DA 1, —FANNTH2. BR2FH
t]d~t FRARNTFREN T8, 1 DM BRE—HEN. B, 83558 ERE K 1E L
T, D p, R IR A B I RE B R

DA HERATRG)RBR T LRABRMERTR (R, BH3T/RT 1#
BEKNERSHRBIZEIMNXR. AFTBITUEE, /=0 HEHPBEREEREK
(Vo) » AR T BB EE ) Bl v = v =D/ 1, v ,, =D/ (4,,6,) =
v,/ 4. FEBIFHIRE N 444V / cm B, KB G K LR v 7 1171123 Z 8, F 34
5.36mg / (kg * min), T 7€ # 3% 5% & 24 88.8V / cm BY, v, 7E 1.93—61.58 Z [H], F %
9.54mg / (kg * min) (¥ 3).

£3 TREERNERAENHSNRELER

Table 3 The rate equations and the initial rate of K release

et | £ 37 5% /¥ Feld strength 44.4V/cm £ 573 B Field strength 88.8V/cm
"5

Soil J# Equation vo 5%  Equation vo
No.

2-01 v=1414.4/(:+20.8) 327 v =830.9/(1+11.5) 6.09
2-05 v=12691.5/(t+17.5) 8.79 v =1215.4/(+9.6) 13.19
2-09 v =1525.5/(1+11.4) 4.04 v =323.5/(1+9.6)" 3.51
2-10 v =13646.1/(1+28.8)" 4.40 ¥ =2623.5/(1+26.5) 374
2-15 v=13510.5/(1+29.5)’ 4.03 v =1486.1/(:+11.0)° 12.28
302 v =1839.8/(1+6.3) 21.23 p=517.9/(1+2.9) 61.58
3-04 v=1652.1/(++11.9y 461 p=281.7/(1+5.6) 8.95
3-05 y=12661.5/(t+19.7) 6.86 y=1661.4/(t+11.8) 11.93
3-06 v=16332/(t+11.8) 4.76 v =465.9/(1+7.6)° 8.07
3-10 v=1257.6/(t+9.2 )’ 3.04 v =253.3/(+8.5) 3.50
3-11 v =1687.6/(1+12.3)" 454 v=394.5/(1+7.5) 7.01
3-12 v=1780.9/(r+11.4) 6.01 y=1109.3/(1+15.3)’ 4.74
3-13 p=12967.7/(1+18.7) 8.49 v=1546.3/(1+11.6) 11.49
3-14 y=11666.5/(1+15.0)° 741 v =663.6/(+7.3) 12.45
3-15 y=1683.6/(1+14.7Y 3.16 v=931.5/(1+13.5 s.11
3-16 y=1220.2/(t+10.1Y’ 2.16 v =219.8/(t+9.9y 224
3-17 y =14233.3/(1+36.4)° 3.20 y=3474.2/(1+26.4) 498
3-20 y=1429.3/(t+10.6)° 3.82 v=259.9/(t+7.3) 488
3-22 y=1189.9/(t+31.9) 1.17 »=446.9/(t+15.2) 1.93
3-23 y=1602.9/(1+16.7 2.16 v =292.0/(1+9.7Y 3.10

Bt EER A TR, B TR TR R — RPN A TR, # L T AR O
EHB,FURBE R LRBBRRERE, HPUBEENH v (B v My, S8 #
HEX RS TR TR R, XEEE ERAEER M.
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22 IMHBEREXRSHAITREN

A AR BEESREE T LN L AR EFTRAEYEREE IR RRS
ZREBHFVMHEXR, BAR | EXHRRBRERANTREHEERIWEHE 6 WS
PR MERA I TR B E RS HAE R, K TR R, S TYRMENS =&’
MEKRKRERE ERTH KRR, HERDMRET LRBRE SR, ML ERK
WOREEEMERH AR T TRAREANEK, BE AT DREE AN S T
. SEiTSR (R4 RN GRIFRE R 4.4V / cm B, v, 5 20 4 F K IR 5K BLAH 3t
B STYRA &, TR R, 805, B A R 2 (B3 kAR B X
KF-, WIEHIGIREE N 88.8V / cm B, v, 5 ERAFRIMI A = 8. ERBA R, TSR,
PRV VAN G 4 2 AR BYAR B 3 A1 5K OF, T 5 8 T4 B o 7= & 2 B A B 8 348 kK

F4 THERHERSY () WBHIREZHAHXER

Table 4 Relationship between K release rate and reference standards

SR #3798 F Field strength 44.4V/cm H 3%%% F Feld strength 88.8V/cm

Reference

standards [E193 )5 # Regression equation r(n=20)  [EJ35 # Regression equation r(n=20)
R & (%) 1=66.46+27.441gv, 0.6275" 1=65.42+20.741gvo 0.6064"
BTy RMs& (%) y=67.14+19.611gve 0.5645" y=67.70+14.791gv, 0.5445"
To 6 AL 7R IR 4 & (kg/ha) y=16.93+129.491gv, 0.6624" y=10.40+110.321gv, 0.7216"
T B (mg/ kg) y=5.604+176.901gve 0.7277" y=2.917+143.04lgvo 0.7523"
T RBMEAS (mg/ ke) 3y=104.12+311.7l1gws 0.7843" 1=97.02+254.961gvo 0.8202"
T E AP (mg/ k) 1=98.52+134.811gvo 0.6299" y=94.11+111.911gve 0.6686

T X R v BR AR AR AT S B K i 40 BB AR B AR R L BB AR AT s A H R KR
K, B, v, AT B TR R AR

Wit ERFIRE SR LART KU KE LR B RN R, T B
BE— 25 R4 R B0 R R 4R 4 A KA 1 A R R 0L 3 DT B R O, XA A+
0 4 R O BOR T R AR TR L, T R R LU AR R Rk R AR —
L6 b 3K B R] L

BRI v SERRM X B ZFMER, B Cate—Nelson # H &2 ¥ IR R I FE #
&5+ FEgE, RIGRIFHIRE N 88.8V / cm B v MG RE K LK 4.4mg / (kg * min), FHAR
W7 VT4 LT3 IX T K A = I SERR AR OL, B 8 AR %E 7= B 90% BT 3t R v ME b ERA K EA
WK, EiE TR RSB RBS I =%y > 13.0 WRIENRE, v, = 44~ 130 XK
MES %, v <4.4mg / (kg - min)$F RIESK. FIHERBHGERENR 4.4V / cm HERESH
SHREO Ry, >8.0 MRS &, v 7E 3.2~8.0 ZHHEIES %, v, <3.2mg / (kg * min)HE
HE J11E.
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THEORETICAL CALCULATION OF K RELEASE RATES FROM
SOILS AND THEIR APPLICATION

Li Xiaonan Lu Yun—fu

( Soil and Fertilizer Institute, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021)
Summary

Potassium release rate characteristics of twenty low-hilly red soils under electric
field strength of 44.4 V/ cm and 88.8 V/ cm were described with a second—order
kinetic equation. The rate equations of K release and the initial K release rates (v)
were calculated from the second-order equations. The values of v, ranged from 1.17
to 21.23 and from 1.93 to 61.58, with an average of 5.36 and 9.54 mg(kg * min) ™'
at the electric field strength of 44.4 and 88.8 V / cm, respectively. The relative grain
yjeld, relative total dry matter yield and K uptake in NP plots of 20 corn experiments
and the available K, HNO,—soluble K and slowly available K of soils were used as
reference standards to assess the practical applicability of v, . The correlation analysis
showed that v, was very significantly correlated ( p = 0.01) with the above six
reference standards, with the correlation coefficients of 0.62757, 0.56457, 0.6624",
0.72777,0.7843"" and 0.6299",respectively, at electric field strength of 44.4V / cm. v,
was significantly correlated with relative total dry matter yield (p = 0.05, r = 0.5445™)
and very significantly correlated with the other five reference standards, with the
correlation coefficients of 0.6064,0.72167, 0.7523™, 0.8202"" and 0.6686", respectively,
at the field strength of 88.8V /cm. It was suggested that v, could be used to estimate
the supplying power of soil K and to characterize K status in soils.

Key words K release rate, Kinetics , Soil K release, Soil K—supplying power



