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Table 1 Agrochemical properties of soils used for experiment

N p
N Akal+ P Rapidly
Parent pH 0.M. Total N Total P .
No. Sol hy drolyzable N available P
mat exial (%) (%) » (%) .
(mg kg™ ") (mg kg™ )
A 5.00 0.70 0.035 8.2 0. 020 9.6
B 6. 42 2.76 0.166 191. 8 0. 075 2.7
C 5.00 2.4 0.140 158.9 0. 150 16. 1
D 5.10 2.57 0.128 1%4. 6 0. 055 26.9
E 7. 67 1.77 0.106 158. 6 0. 065 36.6
2
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Fig. 1 The dynamics of rapidly available K and slowly avaikble
K in purple soil
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Fig. 2 A simplified dynamic model of potassium in soil
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Table2 Dynamics of readily available K and sbwly available K in soil when K was absotbed by peanut continuously

Sampling time ( week)

il Mineral Hans 0 2 4 6 8 9 10 11 12 13 14 15
K (%) e ke !
(X) 42.5 512 50.2 60.4 35.8 38.6 42.4 47.1 73.7 549 — 5.2
A 018 (Y) 32.0 20,2 202 4.1 2.1 2.2 21.1 20.2 18.0 180 — 15.2
(X) 161.5 211.0 170.7 150.9 149.0 121.0 136.9 151.1 142.0 142.0 — 157.6
B L3 (Y) 234.0 166.8 207.1 164.4 175.9 172.1 130.6 135.2 123.3 1183 — 101.3
(X) 127.4 113.9 1346 120.0 97.8 9.9 95.0 100.7 120.8 133.3 — 114.3
¢ 0.07 (Y) 149.4 106.8 822 6.0 55.0 52.4 48.5 42.8 45.8 39.9 — 2.5
(X) 122.1 — 1132 112.1 112.6 114.7 104.4 117.8 110.7 113.9 116.0 119.2
P 18 (Y) 49.7 — 381 30.1 2.2 2.5 22.5 16.8 17.9 17.9 17.9 17.9
(X) 350.8 — 2731 311.3 260.9 313.9 275.0 311.2 282.8 280.9 2%.2 300.1
k 310 (Y) 384.4 — 3320 293.8 231.1 204.8 197.3 133.3 123.5 166.9 163.2 166.9
2 . (6) , 35 F
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3
Table 3 K kinetic model of soil patassum and their pananeters
No. Soil Soil K kinetic model F
A Y= 23.376 InY + 53.5521 InX - X- 207.958 185.460""
B Y= 157.059InY + 163.1359InX - X— 1319.035 572.80""
C Y= 77.65InY + 120.822InX - X — 709.358 190.479**
D Y= 28.392InY + 140.055lX - X - 613.879 405.307""
E Y= 223.746InY + 384.204InX — X - 2861.900 2%6.90"*
24
( 4 20.1 mg pot™ !
Logistic 201
e g
(7 )
P= = (3
1+ [M— 1J e
No
P ! ,r M , No
4
Table 4 Net K absorption by peanut in different growing periods
Soil (mg pot™ ")
Time (week) A B C D E
0 0 0 0 0 0
2 4.1 40.8 25.7 — —
4 15.4 88.6 7.6 20. 1 60.3
6 34.8 168.6 114. 6 35.2 107. 6
8 39.5 200.7 178.0 56.6 182.9
9 34.2 195.1 162. 6 62. 1 265.9
10 41.9 312.4 192. 6 66.9 293.6
11 43.6 299.2 197.2 72.2 400.0
2 38.7 309.5 190. 7 72.7 49.8
13 36.3 318.4 181. 0 91.2 400.3
14 — — — 84.3 451.2
15 36.9 %1.9 205. 5 9.5 47.8
(5 ) ) 4
5) > R Logistic
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Table 5 Parameters of model for K absorption by pearut in different soils

No. M No r R
A 48.565 5 20. 1 0. 1604 0.893 3"
B 353.4289 20. 1 0.4013 0.981 4%
C 208.336 5 20. 1 0. 4397 0.984 5%
D 153.2350 20. 1 0. 1571 0.953 3*
E 517.431 4 20. 1 0. 3602 0.985 3"
25
251
2 s
(dP/ dt), ,  lotkaVoltera
Log stic s
Logistic N (P) s R
%: Oll—ljz rPM];[Pz rP [1- 5] ,
2
Rk o R
™M /4 s s —
, /4 Kam, :Kam = rM/4 (5)
(6) Kam = 1M/ 4, Kmm
Km( 6)
6
Table 6 Constants of maximum release rates of K in different forms in seleded soils
No. Soil Kmm Km Kan
A 4.72x 1074 3.64x 1072 1.9
B 24.92%x 1074 21. 3% 1072 35.46
C 21 44x 10" 18. 50x 1072 22.35
D 0.38x 10" 4 4.30x 1072 6. 12
E 8.75%10-4 12. 13x 10-2 46. 59
) , 5 Kam Km Kmm s
23.9 5.9 65.6 R
10° , ,
Kmm Krm Kam s ; s
; s 384. 4 mg

ke™!, Kam 5 ,  Km Kmm
252 Kmm, Km, K am
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Table 7 R elationship between biobgical index for peanut and wnstants of soil maximum K release rates

Soil Soil maximum K release rate cons ants
Biological index for peanut
A B C D E Kam Km Kmm
(mg pot™ ') 3.0 3284 2820 82.3 3%. 4 0.978 " 0. 884* 0. 680
(g pot™ Y 5.6 25.6 243 22.6 27.0 0.898 0.723 0.207
(g pot~ ) 0.3 9.4 89 8.7 12.7 0.895 0. 643 0. 156
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2. . . : ,198. 34~ 48
3. ,1993, 30(1): M~ 101
4. s s .. . , 19%,
(D): 39~ 48
5. s s . . , 1997, 36(2): 218~ 24
6. s s . . L1999, 27(3): 6~ 71
7. , , .. K* . L1997, 34(2): 113~ 122
8. , . . , 1995, 32(1): 69~ 76
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KINETIC MODEL AND PARAMETERS OF POTASSIUM
IN SOII--CROP SYSTEM

Zhang Ming-qing  Peng Jizgui Yang Jie Lin Qiong Yan Ming- juan
(Soil and Fertilizer Institute, Fijian Academy o Agricdtural Sdences, Fuzhou 350013, China)

Summary

This paper puts forward a new kinetic model of potassium based on Laka Voltare model in ecology.

A potculture experment was conduded showing that with the model, dynamic trends could be simulated
of readily available potassium and slowly available potassium of soil in the growing period of peanut. The
test of potassium absorption indicated that the change in K absorption in different growing periods of peanut
accorded wih the Logistic model. From the above two models, constants of the maxinum release rates for
mineral K (Kmm), slowlyavailable K (Krm) and rapidly available K (K am) could be got. Correlation
analyses showed that the relationship was obvious of Kam wih K absorption of the current crop, its
biomass yield and its peanut yield, and beween Krm and K absorption by the current crop. Therefore,
K am and Krm could be used as index of potassium release rates in soil.

Key words Soil, Potassium, Model, Kinetics, Release rate constant



