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A comparison of mobility and availability of granular and fluid phosphate
fertilizers in calcareous soils under laboratory conditions
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Abstract: Phosphorus fixation in a calcareous soil is a major factor limiting mobility and availability of P fertilizer.
This work employed Petridish to investigate the differences between granular and fluid forms of P fertilizers placed in
three calcareous soils. The results indicate that Olsen-P is decreased with increasing distance from the central sec-
tion where the fertilizer is applied. The contents of soil Olsen-P under the fluid fertilization in all sections are higher
than those of the granular fertilization except the 0 7.5 mm section. Almost 55%-70% of the fertilizer P remains
within 7. 5 mm section from the granule fertilizer, but in other three sections, this value is lower than that of the
fluid fertilizers, especially in 7.5 —13.5 mm section (fluid 35% > granular 20% ). The three fertilizer amounts
show the same diversification in three soil types. Changes in pH caused by the fertilization are small and limit to the
soil section where the fertilizer is applied. Soil pH is significantly low in the 0 —=13.5 mm section across all soil
types (p <0.05). When apply different forms of P fertilizers to the calcareous soils, the fluid fertilization can pro-
vide a greater diffusion, availability compared with the granular fertilizers.
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Table 1 Selected properties of the test soils

i +IE - EHLE OM £ Tot. P Olsen-P BAH Avail. K
Soil P (g/kg) (g/kg) (mg/kg) (mg/kg)
>+ Sandy soil 8.3 6.7 0.51 18.8 171
3 1 Loam soil 8.1 15.1 0.81 17.4 451
%+ Clay soil 8.3 17.0 0.95 17.8 338
1.2 Rt 78 g I AR IRIEFRIM(F 1.1 cm, B2 8.7

RIRB 4 MAERE: 1) E{EBEAL (Granular Phos-
phate Fertilizer, GF) \EEFRIL TR ZHOLIA; 2)
W AR5 AE ( Fluid Phosphate Fertilizer, FF) & T /K iG
(UPTHENEFFIE S KER 1% ) FITES s IR
LAY AL A T RIERANE R B K A B S
BRI —20, AR AR A BT BRI B &
Bk Ar; 3) ERIEES H /MRS, Z 5 Tk
(FM); 4) XB AIAETAERH(CK) , HEE BT
IR HHE R 3 £%, S AL SENERHI A R 53
34K, B e P04 9. 36,18, 72.37. 44 mg/dish, &4~
KFEE 3 K,

TR AZRTIE MRS, AT 2 mom AL

em) P AT 125~ 1.35 g/em’ s IIANER}
HiT , FHZE KRR H33 , Rk + S (R F5 7K B 69 70%
b ARG L B IR 23 3 9. 83.12. 56
1 16.38 mL/dish, fll7K Z J5 57 Bl A B i JZ ( Para-
film) BFEFEEFRILHHHE 24 h, HKDTE A F4,
WRFTIFHSRIL, AR R, FERIIASE S,
USRI, FIAR R e . BT R
RIFFRAG PR 5 B, B B R i 2 B 25°C,
16 h; 7% 20°C ,8 h,
1.3 WEBMBERFA %

BEFREE R LG , A R AR R rh s 1B R BUR:
Ff AN [ B = 1A 1 S AT HORE | LAARAS B S A
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SN 750. 18 .109. 66 .20. 02 F1 16. 63 mg/kg; 1M R Ak
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Fig.1 Contents of Olsen-P in different soil sections



1436 HHERSERER 16 &

2.2 FARSHIEESEELIENSS

I DHBKEFGT. DL ELE LR
FISNIBEEAEA R B Z W LY FEREREER
(B 2) . RSB RES 5 IR B R B &N
B MnE R B S LB R SRS EB
MNJZ [ Sh i . Gnkh - (&l 2C) ik & 1
(P,0,9.36 mg/dish) T, BB 0 ~7.5.7.5 —
13.5.13.5 ~25.5.25.5 ~43.0 mm J2 i 5 L8
SN 60% 17% 12% 9% ; #b+ (B 2A) S5
T CE2B) S (#2040 AR SR R0, 3 il R
ZIRIFE + R 2 Lo A AR AR B

100 [
80 [ W90

60

N

|

40

20r

0

P,0s5 9.36 mg/dish

N\

P,0518.72 mg/dish

WARNEEHE & 2 M E 4 LR R B B E 2 3K
PR3 1 TN B 5 R AR AR LG, B T 0~ 7.5
mm JZ L F & AE AL # A, R 7.5 — 13.5.13.5 —
25.5.25.5 ~43.0 mm Z#0E T E AL, 0K+
TEHEmER 1 T ARIEREE 4 2B 4t
AR 40% 31% 15% 12% (& 2 C) . 3 Fhiass
BEWRIE B,
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B2 kARMBESERTERANESET
Fig.2 Percentage of P derived from fertilizer in each soil section
[ (Note) : A—#b+ Sandy soil; B—3E 1 Loam soil; C—¥h 1+ Clay soil; GF—[&{&HE¥} Granular fertilizer;
FF—% AR NE R} Fluid fertilizer; FM—FE/{AAE#} 5 1 8EIR 4] Granular and soil mixed. ]
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Table 2 Soil pH at different distances from the point of fertilizer application
Bk E +HiEZ >+ Sandy soil 3 1 Loam soil *i+ Clay soil
P concentration Soil section
(P,04 mg/dish) (mm) GF FF FM GF FF FM GF FF FM

9.36 0~7.5 7.66d 7.60d 8.26a 7.67d 7.62c¢d 8.0lab 7.92¢ 7.63d 8.25a
7.5~13.5 8.06b 7.8¢ 8.26a 7.78 bed 7.81 abed 8.03 ab  7.97¢ 7.71d 8.27a
13.5~25.5 8.15ab 8.23a 826a 7.98ab 7.83 abed 8.08 a 8.21ab 8.02bc 8.28a
25.5~43.0 8.27a 8.26a 827a 805ab 7.95abc 8.06ab 8.24a 8.12abc8.27a
SEH{E Avg. §.04B 7.99B 826A 7.88B 7.82B 8.05A 8.09B 7.87C 8.27A
18.72 0~7.5 7.77ed 7.58d 8.23a 7.52¢ 7.59¢ 7.99ab 7.74b 7.88b 8.24a
7.5~13.5 7.97 abe 7.86 bed 8.27a 7.62c¢ 7.80bc 8.02ab 8.23a 7.93b 8.25a
13.5~25.5 8.07ab 8.21a 822a 7.99ab 8.08ab 8.04ab 8.23a 829a 8.29a
25.5~43.0 8.26a 8.23a 828a 814a 8.09ab 8. 12ab 8.22a 834a 825a
SEHME Ave, §.02B 7.97B 825A 7.82B 7.89B 8.05A 8.11B 8 11B 8.26A
37.44 0~7.5 7.68b 7.57b 8.23a 7.89b 7.47c¢ 7.97ab 7.72¢ 7.73c¢ 8.22a
7.5—~13.5 8.18a 7.85b 824a 8.12ab 8.0lab 800ab 8.12ab 7.88bc 8.24a
13.5—25.5 8.26a 8.22a 824a 819a 8.04ab 8.02ab 8.29a 8.03ab 825a
25.5—~43.0 8.25a 8.21a 827a 816ab 8.07ab 8.03ab 8.29a 809ab 8.24a
SEHME Ave, 8.09B 7.96B 824 A 809A 7.90B 8.00AB 8.10B 7.93C 8.24 A

¥ (Note) ; GF—[E{&JB¥} Granular phosphate fertilizer, FF—¥& {4 IE#} Fluid phosphate fertilizer, FM— & &< JE$} 5 + 3R 4) Granular fertilizer
mixed. BHRJGARFE /NG FRFREHE 2 75 5% B EKF Values followed by different small letters are significant at 5% levels among different
treatments. S-HE G A [E K G FE8 4 BlFR 273K 5% T FKF Average values followed by different capital letters are significant at 5% levels.

mg/dish) ,GF Zb¥H 0 ~7.5 mm 2/ pH ELAHEAR &)
CK b FRFIFEAR T 0. 63 (70 1) 0. 40(3E 1) (0. 38
(Rl ) MG ABALFEFEL T 0. 69 (0 1) (0. 45
(3E1) 0. 67CR ) AL, BIMAE BT 13.5
~25.5.25.5~43.0 mm )2 pH HEA L2
1AL IR T BRI F B AR IANZ , W
FAE BAEH — & M BRAL RO, (BAU AL A 12
pH A 52 W, T4 i JE & LLAE 122 pH 1 52 Wi A
B,

3 g

FEBHR T ESR R E R

[ JBHETE £ R S A A LR £
WRGEERM . EELEEA LG, 85Tt
Mg , TIEBAKEANERBRIREL , tLi K
gh7 SRR HPO, B3P HO5 AR R, 301 T 8%
L, BEAS M AL AOSRK H,PO, YRR, AT
JRLAUUNE SN R AL OB iz o 5300,
BAYIK A RERHBURE T i 1 — B0 00 W%, SR I
5 I B OR R ROK & R BRI A5 ER U
I, BB S AR (B 1, B 2) . #
PRREAE Hhy T ICB A B W sl e, BB T it AL B L

3.1

PR, A BBETE H IR A 51 (B 2) , nTe O
~7.5 mm B Z BB E S BB E /DT E S
(B 1) o DRI, B i1 [ RE AL AT B LA VR B 181 O
£, B MBS EEEE . Lombi 7 FI R R
IR FER B, AR AL B T Sk i P vk 2
BERTRE AR AL (P<0.001) L TiX—
Mo 18] RS BENETERENE 51 DX I8 72 ML K i
25575 T RN ) 1] B A [FITE S e L 3 72
sk A REE S RA R
3.2 FEBHEX L pH AR08

[ RS HEAR HE B + 3% pH EIRBLN 1 N )Z
g SN A, pH E A R R (B AL 0 ~ 7.5 mm
JZo BRI BAEA 5 9 pH AR, H = X £ 4%
pH HIEEE LA B ER . —SHGEUN, IR
PRBRAL ERH: B B B RR YL, 7T LAGE i MR AL M AE 51 )
f4 4 DT 3 3 R vy A R - R B A SR B H
0 BRI R S B 5 I 1 pH (BT
A BR T 7 55 HE L AH Bl 40 ) S R, ABRSY
IR, ISR + I R SRt IRYEREAE AL BE
IR 0 ~ 7. Smm FEFE + 8859 pH {H; 755
AR BT L UESK R Y JROAE %ot £ 3% pH JC B %5
B K A RYE E R B A G, H
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