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Table 1 Main physco-chemicd propeties o experimentd dils
@il o . pH oM Totd N Totd P Totd K Alkalyzable N
i . il type o1
(gkg?) (gkg™Y) (gkg™Y) (gkg™ " (mykg™?)
A 6.00 26. 36 1.66 0.70 10.33 170.9
B 5.91 14.00 0.83 0.69 7.61 90.1
C 6.15 19. 06 1.16 0.53 7.4 129.7
D 5.59 14. 00 1.22 1.20 11. 29 124. 4
E 6.78 18. 4 1.07 1.04 10. 60 143. 1
F 5.70 24.32 2.19 2.18 27.30 186.9
G 4.73 13.38 1.46 2.37 26. 96 109.9
a glt Sand
CEC ¥
) . Avalade P Avalable K <0.0lmm 0.01 0.05mm >0.05 mm
Sil No. il type L i (cmol kg™ . . .
(mgkg™?) (mgkg™) (gkg ) (gkg ) (9kg™)
A 22.0 68.3 8.56 477 263 260
B 47.9 103.8 4.54 216 9 690
C 16.6 48.1 5.97 331 149 520
D 51.2 148. 2 5.66 409 187 404
E 86.3 12.1 11.23 426 130 444
F 78.3 115. 3 11.55 485 171 344
G 49. 4 102.5 5.67 384 474 142

Typic Hepligagnic Anthrols;  Typic Hi-weetheri-Udc Ferrosls;

throls

1.2.2 1 mm

21 1
ABC (1)

(2

Endodeyic Fe-accumui-Sagnic Anthrosl's;

F G

Typic Fe-accumui- Sagnic Anr
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: 2.25 x 10° kg
(N :
46 %) (P 26.50 %) (K ,
44. 83 %) , (25£3 ) 2

2
Table 2 Application ratesdf N, P and Kin the eperimentd ils

Added nutrients levels in treatments (mg kg~ %)

il No. Nutrients 1 2 3 4 5
AB N 200 200 200 300 400
P 52.4 52.4 100 200 300
K 0 132.8 200 300 400
c N 200 200
P 52.4 52.4
K 0 132.8
DE N 160 160 160 160 160
P 28 28 28 28 28
K 0 40 80 120 160
F N 53.4 53.4 53.4 53.4 53.4
P 11.6 11.6 11.6 11.6 11.6
K 0 16.6 3.2 49.8 66.4
G N 80 80 80 80 80
P 17.5 17.5 17.5 17.5 17.5
K 0 2.1 4.3 66. 4 88.5
1.2.3 1mm (K20 60 %)
6 5049, 5 3049, , 5d
1000 m , )
112131511012 1,50¢9g 20 , 12
11 , , )
30 min, 24 h, ., ABC ( )
K* 25.3% 20.8% 26.6% 2004 9
3 11 )
1.3 (14]
1.3.1 (' Iponcea agatica) 2 1.3.2 (Brassica parachinensis) 5
2 , 3
AB C , ® ) (E )
. , 3mm ,
23 cm x 17 cm , 2 2005 4 5 6
2.5kg, 14 (1) (NP) : 28.7% 23.5%
(2) (NPK) 2 N P K 1.4
200 52.4 132.8 mg kg™ * 5

(N 46 %) (N 14 %, P,Os 44 %) (G )
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, 2, 2.25 x 1¢° , (1)
kg 3 , , , 3
20 n? , , 32 ,
0.98 , (1
, 7
135 kg 2006 6 7 ,
23.3% , 1 (D
5
(F ) : 2, :
2. 25 x 10° kg :
, 12 nf 6 D
) G (H)
1 Cc,d
2
0.6874(n=32) , 9.9%
2.1 d , A
211 d 0.6 0.7 , B
; , d 0.7 0.8 ,
[4 7,16] K+ ( 1)
3
Table 3 K desorption nodd parameters of investigeted ils
Added K a P R Added K a 9 R
il No. (mg kg™ Y Sil No. (mgkg™ Y
A 0 8.44 0.561 6 0.9937" B 0 37.61 0.6% 4 0.9632 "
132.8 60.39 0.670 8 0.9756 " 132.8 127.1 0.7742 0.9957"
200 87.56 0.665 0 0.9913" 200 180.5 0.819 2 0.9950 "
300 133.1 0.659 7 0.9932" 300 211.5 0.698 8 0.9857 "
400 168.2 0.6486 0.9910 " 400 251.3 0.7249 0.9951 "
D 0 45.68 0.7147 0.9946" E 0 28.64 0.551 2 0.99817
40 83.38 0.7179 0.9924" 40 56. 41 0.618 8 0.9745"
80 109.6 0.7085 0.9959 " 80 75.25 0.600 6 0.9799 7
120 134.0 0.7178 0.9975" 120 100. 1 0.664 4 0.9891"
160 152.3 0.7205 0.9971" 160 120.1 0.663 1 0.9873 "
F 0 44.20 0.705 2 0.9977" G 0 102.6 0.7800 0.9940"
16.6 59.01 0.647 3 0.99550" 2.1 108.6 0.773 4 0.99%66 "
33.2 68.82 0.651 6 0.9939 " 4.3 119.7 0.776 1 0.99437
49.8 82.58 0.667 1 0.9958 " 66. 4 130.6 0.768 2 0.99437
66.4 92.75 0.652 4 0.9956 " 88.5 137.2 0.7618 0.9939 "
C 0 5.92 0.540 9 0.9791"
132.8 56. 64 0.675 4 0.9720"

** p< 0.01
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A 4 (3) (5 Hmex=20
ki
g 20 Q
§ ® 50 Gi b
E § Q G
g , 0.8784 0.7417(n=32)
£ e K* ; b
?§ ) = 26 65
S 0 2 4 6 8 10 12 14 16 18 20 <0.01 mm 1
“ K+l Water/soil ratio b
<0.01 mm B
D G , <0.01 mm
0 40 80 120 160 mg kg ?,
R? 0.9946 0.9924 0.9959 0.997 5 0.997 1 Fom b A EF
hottom to top curve, applied K0, 40, 80, 120, 160 mg kg~ *and 47.71% 42.56%  48.48 %,
R2were 0.994 6, 0.992 4, 0.995 9, 0.997 5 and 0.997 1 b
reectively.“  *” “ *" were the observed vaues K* ,  Mend
1 © ) : K* 02 10mol LMY,
Hg 1 PRotassum desorption curve with Endogeyic Fe-accumui- , K* 0.09 0.25mmol L- 1
Sagnic Anthrosols (No. D) (17]
2.1.2 K* 3.7 78.9
mgL Y 4), 0.09 2.02mol L%,
, 201 K* )
5mgL? , 0.1 rmmol L™ K*
4
Table 4 K desorption egenvaues of invedigated ils
Added K N . C”il b Added K N . C”J b
@il No.  (mgkg'h OKe) (ML @iNo.  (mgkg'h oke) (ML
A 0 314 5.2 6.0 B 0 93.4 25.1 3.7
132.8 161.9 42.3 3.8 132.8 249.9 93.9 2.7
200 238.9 60.9 3.9 200 418.6 141.7 3.0
300 368.8 w1 4.0 300 521.5 141. 4 3.7
400 481.9 115.0 4.2 400 573.0 174.0 3.3
D 0 107. 4 3.3 3.0 E 0 109.9 16.9 6.5
2 194.1 64.5 3.0 40 176.7 36.0 4.9
80 262.6 84.1 31 80 234.5 47.0 5.0
120 312.0 103.7 3.0 120 273.6 67.4 4.1
160 351.9 118.2 3.0 160 329.4 80.7 4.1
F 0 106.9 3L4 3.4 G 0 198.3 78.9 2.5
16.6 169.7 3.1 4.3 2.1 214.1 8.9 2.6
3.2 195. 4 45.9 4.3 44.3 234.1 oL.7 2.6
49.8 223.9 56.1 4.0 66.4 261.5 9.1 2.6
66.4 262.7 61.9 4.2 88.5 280.0 103.3 2.7
C 0 23.4 3.7 6.3
132.8 149.8 40.7 3.7
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a Fbte@erirrmforflwveringd"ineﬁcabbegp,y=80.2582+1.8950x-0.0030><2,F=21.6*, n=5; b Fdd
experiment for flowering Chinese cabbage, y=5.573 2 +0.059 45x - 0.000 1%, F=10L.0"", n=5; c. Rot experiment for water

FHeld experiment for weter inach, y= - 166.112 1 +
Observed vel ues

ginach, y= - 7.8195+5.608 2x- 0.009 3¢, F=14.2"" , n=11; d.
1.6305x- 0.0033x%, F=26.5", n=5. *:
2 Q
Fg 2 Hfect o Qon vegetable K uptake

PN [B] [ &Y Regression model
i § B THRE 30T
¥4 Crops y=a+bs+od F
Parameters Experiments Soil No. Sampl b
a b ¢
Cy MK D i Floweri
! i Rl Kowering 5 78.67 5.8 -0.028  17.4°
Pot Chinese cabbage
experiments A,B,C,E % > ¥ Water "
spinach 1 129.9 17.56 -0.109 6.7
M X% F 30> Flowering .
Sl Clilises cablings 5 0.110 0.471 -0.004 21.2
iment G % >3 Wate
experiments # h“ r 5 ~276.8 6.688 -0.036 23.3°
spinac
Cy/d D > Floweri
' ERHR Ak Flpeeing 5 79.98 3.8 -0.009 116"
Pot Chinese cabbage
i A,B,C,E 1> 3¢ Water
SIS B 11 34.92 9.57  -0.029 116"
spinach
F A> Floweri
0 A L Flowering 5 4.194 0.1339  -0.0005  50.5"
Field Chinese cabbage
experiments G BLE .
Water spinach 5 -202.4 2.964 -0.009 17.0

* p<0.05; ** p<0.0l
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Q Cii gm?) , 5
’ ’ Cl/ a
Q Cll ,
Q Gi Ci/ 9 , G/ 9
2.2.2 Ci/ 0 ABC
(1) TN , E Cd 9 (%)
3 D EF G (y) ,
G : ( 5 ,Cif
-1
(mg pot”*, ,
6 Gi (%) (y)
Table 6 Hfect o Gi(x) in il olutionon yidd (y) o the vegetables
Regresson nodd
y=at+ bx+ ol E
Bxperiments il No. Qops Sanples number a b c
D Howering .
. 5 53.28 0. 962 - 0.006 57.1
Rot Chinese cabbage
experiments E Water
. 5 148.3 1.828 - 0.018 6.6
Pinach
F Howering e
. 5 2.682 0.197 - 0.002 114.2
Fdd Chinese cabbage
epeiments G Weter .
. 5 - 40.88 1.059 - 0.006 91.0
ginach
: gpot t, kgm 2, Note: The urit of yidd is g pot™ * (fresh mess) o the vegetables in
the pot experiment and kg m™ 2 in the field experiment
100 v 39 T
N a o b *
& g9 * £ 37 &
& =
=2 =
2 2
> 80 > 35
] ]
H LN
70 + 33
100 200 300 360 100 200 270
0 (mgkg™) Q(mgkg™)
210 5.0
N c * o d
g B 3
o 190 2 -3',) 46
= =
[*3
> 170 £ 43 *
el |
LR LN
150 4.0 .
100 200 300 350 190 220 250 280
Q(mgkg™) Q(mgkg™)
a R:Jt@q)erinemforflwveringdinesacabbme,y=51.7386+0.3358x-0.0007x2,F=21.5*, n=5; h. Fdd ex-
periment for flowering Chinese cabbage, y =2.4645+0.0125x - 0.00003x%, F=21.6 *, n=5; c. Rot experiment for weter inech ,
y =119.220 8 +0.652 0x - 0.001 4x*>, F=2.1, n=5; d. Held experiment for water spinach, y = - 7.094 2 +0. 092 1x
-0.0002x*, F=22.3", n=5. *: Observed vdues
3 Q

Fg 3 Hfet d Qonyidd (fresh mass) o the vegetables



1 : 127

2.2.3 Q Cii 6 1 0
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, 132.8 200 300 400 mg kg *
A Q
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Q 4 D
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OIL K DESORPTION MODH. AND CROP RESPONSES TO ITS EIGENVAL UES

Zhang Mingging'?  Yan Minguan' Lin Qiong" Li Juan' Chen Zhichong® Wu Qitang® Chen Fang’
(1 Sail and Fertilizer Ingitute, Fuian Academy o Agricultural Science, Fuzhou 350013, China)
(2 Cdlege d Natural Resource and Environment, South China Agricultural University, Guangzhou 510642, China)
(3 Wuhan Office d Patash and Phaosphate Irgtitute  Canada, Wuhan 430074, China)

Abgract Desrbable quantity and desorption intendty of il K and their buffer power are inmportant indicesin eve uation
o il Ksupply capacity. Anindoor il K desorption experiment was carried out to explore il K desorption characterigtics and
their eigenva ues, and pot and field experiments as well to sudy rdationships of the egenvd ues with crop regponse in yidd. A
desorption nodd for il cadm umwas used to fit 7 typesdof ilsin 32 K deworption experiments. Resuits show that the nmode fit-
ted well with corrdaion coeficients reaching the level of sgnificance. In the pot and fid d experiments with water spinach (Ipo-
noea agatica) and flowering Chinese cabbage ( Brassica parachinensis) , desorption eigenva ues, like quartity of desorbadle il
K (Q) , initid K concentration in the il solution ( G;) and concentration/ buffer power ratio ( Cy/ 9) , were related to totd K
uptake or yidd (fresh weight) of the vegetables, showing apparent parabola curves Furthermore , the pot experiment with water
spinach indicated that the parabola reationshipsfitted dl the sils regardess o il type, suggedingthat Q, Gyand C/ dinr
dexesindeed reflect K supply capacity of ils Based on the parabola relaionships and 90 % of the maximum yield of the i nvedti-
gated vegetables under fidd conditions, critical indicesaf Q and C; were worked ot |, to be 104 mg kg™ *and 31 mg L~ * regpec-
tively for flowering Chinese cabbage , and 207 mg kg™ *and 82 mg L ™ * repectively for water pinach. If oils have Q or G; deter-
mined well beyond the critica index , they do not need Kfertilization. The findingsindicate that the proposed nmodel can be cited
as a new method to eva uate availahility and critical index of il K.

Key words Sil ; Rotassum; Desorption; Modding; Gop response



