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Abstract: The characteristics of potassium release dynamics of multi-longevity controlled release fertilizers (CRFs) were
investigated by using ion exchange resin membrane (IERM) adsorption method in a soil-column leaching experiment. The results
showed that the accumulated net K,O adsorbed by IERM was in the order of FT1>FT4>FT2=FT7>FT5>FT6=FT3 among the treatments.
There wasa significant correlation between the net amounts of K,O adsorbed and the amount of K,O in leaching solution every week
during early stages of the experiment. However, there was no significant correlation between the net amount of K,O adsorbed and K,0
in leaching solution of every fortnight in late stage of the experiment. The accumulated net amount of K,O adsorbed by IERM was
greater at the third and the seventh times of extraction. Results also indicated that the value of M in Richards equation was no significant
difference among treatments and bigger than that measured. The value of k£ was in a larger range of 0.1130 to 0.2722 which was able to
reflect the difference of K,O release from the CRFs accurately. Nevertheless, the value of M in Logistic equation varied among
treatments and smaller than that measured. The value of k was in a narrow range of 0.5066 to 0.6006 which could hardly to reflect the
difference of K,O release from the CRFs accurately. It is concluded that Richards equation is better than Logistic one to describe and
forecast nutrient release dynamic properties of the multi-longevity CRFs by using ion exchange resin membrane.
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Table 1 Treatments in the experiment by using a simple center design {3,3}

JOSL] g Coding value R-FHLEL  Proportion of three factors
Treatment X, (FPy) X, (FPs) X;3(FPy) FP, FPs FPy
FT1 1 0 0 0.30 0.40 0.30
FT2 0 1 0 0.00 0.70 0.30
FT3 0 0 1 0.00 0.40 0.60
FT4 12 12 0 0.15 0.55 0.30
FTS 12 0 12 0.15 0.40 0.45
FT6 0 12 172 0.00 0.55 0.45
FT7 1/3 1/3 1/3 0.10 0.50 0.40
CK 0 0 0 0.00 0.00 0.00
.21 BRI AR RO R R AR S h1.28 grem™ B, 4% 564.5 g HIE, B EAN 11.0

KR I I AR VKRR £, pH N 6.15, HHURS &
2913 gkg!, AHE (ND F1# 0.89 gkg's 4 (P)
097 gkg'. 28 (K) 2.02 gkg', TIHEH FA
(NH,-N+NO;-N) 25.8 mgkg', %k (P) 32.6
mgkg!, M (K) 41.4 mgke'. HIELRT. B
M. it 5 mm i, SRR .

1.2.2  PAOMAERE  HAHNSME 11 em. N2 10.6
cm (1) PVC EH LM, 400 B B LB &
12.0 em, %& L HIfE BB T o 4 200 H i6Je Je ik,
RIG TR 1.28 g-em™ SE%% - 600.0 go Fifi 5 76 &
Sy 25.0 g PR S AR REAER), IR — 2%
HERN 400.0 g TIE, BEEHEL 1.5 om JERATERD,
P A FL B OREE R 5 1 AR 7Ky K28R . B
B @ 5.0 cm, JEESFEIAES E 200 HJE M, s

cm, /1] 0.5 mol-L™ NaHCO; W15 (I g s & 4 _F
NPNE AR, LA A R s DA K 58
e BlJE, HASE BRATERD . NI
b, JFETEREN 25+ CHRERENETRE. L
AR A A B, A AR FR ST 3 UK

1.2.3  [AMEOMAE 77 E5EH 550 ml ZEIR/K MR %
AT, BESE R A HIAS, PR IR R
SN 6 i, I DL R F AR KR 2 30 h, [HIBE 55
h JE AT N — R . 4 A 1 000 ml Wk
Wk R AWM. BEE 14 8, BRI R T
1 587.6 mm P& .

1.2.4 WREBIREETTIE R 1~8 N AREERAE 1
WA R, 55 9~14 JA%E 2 K4S 1 k.
KAEIF P E VI AR P KO I i
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Fig. 1 Accumulated net amount of K,O adsorbed by IERM

during soil-column leaching
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Table 2 Parameters of Richards equations of net amount of K,O adsorbed by IERM and their verification

LS SHUEMPLATE  Parameters of Richards equations and their verification
Treatments M d k ti I SE
FT1 801.84 -0.1962 0.2722 4.8090 0.9986 16.49
FT2 806.90 -0.5441 0.1628 4.7399 0.9971 19.88
FT3 795.59 -0.6409 0.1130 4.9352 0.9948 21.79
FT4 798.36 -0.5000 0.2103 4.4369 0.9985 16.16
FT5 805.32 -0.5776 0.1385 4.9626 0.9970 18.67
FT6 793.55 -0.5900 0.1208 5.3684 0.9951 21.46
FT7 802.48 -0.4742 0.1766 5.2260 0.9961 23.70

SE A R[5 R AG T brifE i

SE was standard error of Richards regression equation
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Fz3 BAIEW Logistic BEAERE KO0 HKRIALMIEE

Table 3  Logistic equations of K,O absorbed and the maximum accumulated net amount of K,0 absorbed (MANA)

Ak 2 T K BB i
5 Y=M/[1+exp(A+k*)] SE r
Treatment MANA (ugem™)
FT1 723.65 Y=1723.65/[1+exp (3.2790-0.54071)] 25.59 0.9961
FT2 598.67 Y=598.67 / [1+exp (3.5676-0.55437)] 21.29 0.9962
FT3 490.35 Y=1490.35/[1+exp (3.6379-0.55681)] 18.08 0.9959
FT4 672.95 Y=672.95/[1+exp (3.4811-0.55547)] 25.89 0.9956
FT5 569.32 Y=569.32/ [1+exp (3.4302-0.50667)] 25.19 0.9938
FT6 502.78 Y'=1502.78/ [1+exp(3.6506-0.5375¢)] 20.79 0.9948
FT7 591.72 Y=591.72 / [1+exp (3.9233-0.60061)] 23.34 0.9956
yoasimbee UL I ) TR AT IR, AT
r=0.8019",n=192 S Ay TR Ty 3 ] B
- ks PEINRL P IR A ORI TP PR R 4 1)
e . - PSR, o
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& 2 D ez A HRASBESR PO P B e RV B ad F AL
g 0 1 1 1 1 1 | g AL > 17 VaE Ay
Do AN SRR AHERRC, R BRI
Z

kb K0 it Amount of K,O from leaching (mg)

B2 EESERH KO0 $E5HMBRT K0 FEMHEXE
Fig. 2 Correlation between the net amount of K,O adsorbed

by IERM and that in leaching solution every week
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