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Table 1 Physie chenical properties of soik tested
i CaCo,
0.M. TotabkN  Alkal-N  TotabP  Avail-P  Avail-K Clay
Soil ype  Site (g kg™") (gkg™) (mghg™!) (ghe™!) (mgkg ) (mgkg ') (mg kg™ ") (mg kg™ )
15.9 0. 991 83. 28 1. 65 28 84 105 8.50 22. 86 45.0
7.94 0.525 35.0 1.43 10. 14 88.92 8. 05 53. 18 32.80
1) 11
.12 (NH4) 2S04 Ca(NO3)2 ; CO(NH») » 46.06% ;
K>S04 KH2PO4
) ( ) X ( XRD) ,FeP ALP ( Amor-
phous) , (OCP) (FA) (crystalline mineral) .
2
Talle 2 Nutrient contents in phosphates tested
P05
P Molecular formula Symbol (gke™ 1
KH,PO, - 21.6
CaHPO ; 2H,0 DCP 412
Cay( POy ¢ ocp 4“4
Ca (PO ¢F, FA 49
AlPO4* nH,0 ALP 382
FePO4* nH,0 Fe-P 329
12
7 ’ KH2H)47
DCP,OCP, A+ P, FeP,FA 6 (CK), 3,
5 kg, 2.22 g (NH4)2S04  1.74 g KoSO4, KH2PO4
s P05 0.94 , ,
RExtig ( ) &
300 ( 1), 300 )
G— kbt 0.5 kg, 4.5kg ( 13)
T, 3 , ,
70% s 45d R (
1 ) ) N P

Fig.1 Sketch map of the pot experiment ( (NH4) 2804 Ca(NO3)2 CO( NHp) 2)
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(DCP AFP OCP FeP FA CK) , 18 , 2 1 kg N
250 mg P(P0s) 167 mg K(K20) 250 mg, , 20 200 g,
2.8 kg ( 1) (90-1), 3 ,30d
13
131 (H:S0+H:0, ) , (K2CnO7  HaSO4 )
—KoCr20; , (HClO+H 2S04 ) , Olsen [V (H
pHS-3 161
132 3]
2
2.1
3 s : KH2PO4 > DCP>
OCP> AFP> Fe-P> FA  KH,PO4 , DCP ; KH2PO4 DCP
ALP  FeP s KH2PO4
DCP ; FA " FA CK ,
3
Table3 Dry weight (DW) and absorption coefficient of maize treated with phosphates
1) 2
Treatment DW(g pot™ 1) Alsorbed P (mg pot™ ) Coefficient of uptake (% ) Significance
KH,PO, 8.30%0.21 18.55%0. 38 1.6 a A
DCp 8.1610.09 17.77%0. 17 1.4 a
ocP 6.89%0.11 15.59%0. 07 0.8 b B
AP 6.85%0.31 15.02%£0. 4 0.74 b B
FeP 6.7310.14 14.20%0. 31 0.5 B
FA 5.901£0.20 12.26%0. 14 0. 068 ¢ B
CK 5.98%0.09 11.98%0. 13 ¢c B
1) %= ( - )/ ;2) LSDo.01 LSDy.0s5
KH,POy 1. 6%, 10%
, , : KH,2PO4
16% ,DCP  14% ,0CP  8.8%,A+P 7.4%,FeP 5.4% ,FA 0.68%
, KH,PO4 DCP OCP A+P Fe-P
8
(NH4) 2504, NHi '8l ;
1) pH ( 7) 9 pH 1) 9
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2.2
) , DCP> ALP>
OCP> Fe-P> FA DCP A}P , 0OCp DCP A1P,
5% ;Fe-P DCP A+P OCP , , , 5%
,ALP DCP,
DCP OCP , AP OCP
4
Table 4 Dry weight (DW) and absorption coefficient of com treated with phosphates in light clayed soil
2
Coefficient of
Treatment DW(g pot™ 1) Absobed P (mg pot™ ')
uptake (%)
DCP 3.495F0. 11  Aa" 9.017£0.25 Aa 1. 87
AL-P 3.403%0. 14 Aa 9.407%£0.23 Aa 2.05
ocCp 3.238%0.11 Ab 8.416%£0.17 Ab 1.59
Fe-P 2.652%0.25 Bb 6.237£0.12 Be 0. 60
FA 2.252F0.12 BChc 5.139%0. 11 BGd 0.092
CK 2.20%0. 12 Ce 4.93+0.21 Cd -
1) LSDo o1 LSDo. 05 32) %= ( )/
2.3
( 6)
( 5) ? F i ”

5

Tahle5 Varance analysis of availability of phosphates coupled with different forms of nirogen

F F(). [0} F(l 01
Variant sources Degree of freedom  Sum of square Mean square

(r) 1 0.113 0. 113 1. 14 18.51 98.49
(N) 2 5.8 2. 920 29. 645" 19.00 99.00

(e) 2 0. 197 0. 0985
(P) 5 10. 110 2. 055 18. 348? 2.90 4.56
x (NxP) 10 5. 180 0.518 4. 625" 2.55 3.80

(e) 15 1. 684 0. 112

35 3. 124
1) P<0.05 12)P<0.01
6 ,
, , NH’-N

CO(NH2)2 , NO3-N NHi-N  CO(NH2)2
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2
ALP FeP OCP FA, ( 6
+ _
ALRP, NH4—N NO;-=N  CO(NH3)»
; NO3-N 5% FeP OCP FA
FA NHi-N
CO(NH2)2 , NO3-N ; OoCP Fe-P
+
CO(NH2)2 NH4-N
Table 6 Dry weight and uptake wefficient of maize treated with phosphates coupled with different forms of nirogen
1)
p N DW(g pot™ 1) Absorbed P ( mg pot™ 1) Significance
NHi-N 3.635%0.26 9.m6%0.32 b A
DCP NO3;-N 3.275%0. 18 7.944%0.22 a A
CO(NH,) , 3.730%0.27 10. 080%0. 41 A
NH;-N 4.612%0.26 13.183%0.21 c B
ALP NO3-N 1.980F0. 17 5.460%0. 14 a A
CO(NH>) » 3.55810.20 9.577%0.25 b A
NH;-N 3.461%0. 11 8.901%0.31 ab A
oCP NO;-N 2.69%610. 14 7.544%0.12 b A
CO(NH2) 3.55%%0. 12 8. 80410, 16 a A
NH;-N 2.478%10.28 6.179%0.17 ab A
FeP NO3-N 2.019%£0. 16 5.988%0.34 b A
CO(NH2) 3.254%0. 17 6.5431+0.21 a A
NH{-N 2.706+0. 9 5.318%0. 14 a A
FA NO3-N 1.880F0.® 4.6028%0.13 b A
CO(NH,) , 2.171%0. 12 5.470%0.22 ab A
NHi-N 2.161 0. 12 5.088%0. 15
CK NO3-N 2.880£0. 9 4.250%0. 11
CO(NH,) , 2.171F0. 2.171%0.12
1) LSD& 01 I‘SD(),()S
2.4 0OCrP AP
[4
2
2 2 2
,OCP A}FP,
,ALP
AL
P OCP  ARP

(91,

k ko k3
Ca( HaPO4) 2H20 ==CaH PO2H 0 S=CaH > ( PO4) 65H20 ==Cao POs) 6( OH) >
(ki> k2> k3);

FeP ALP
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, 6 , NHi-N
CO(NH2)» , NOs;-N ,
pH )
Yuroy = 14.214- 22 643x(x ApH= pHis
— pHr), R°= 0.72%9 ; Yooowr), = 12.745- 19.341x, R’= 0.9181  ; NO3-N
pH pH
: NH} : 807
H2PO: : ., NO>-N
NHi-N AFP FeP .
H2PO3 "2 ALP FeP
(pKsp= 30.0~ 36.0 (pKsp= 27. 7~ 30.5)
7 pH

Tale7 Change of pH under treatments with different phosphates coupled with different forms of nirrogen

pH
) pH value under treatment of different nirrogen fertilizer and phosphates

NH;-N NO3-N CO(NH,) , Basal

Sample DCP OCP  FA A+P FeP CK DCP OCP FA ALP FeP CK DCP OCP FA A+P FeP CK soil

R 7.8 7.8 7.65 7.8 7.76 7.62 8.05 807 8.03 8 10 8.01 8.00 7.86 7.87 7.70 7.90 7.74 7.65

B 7.9% 7.9 7.80 8.00 7.84 7.79 8.03 8.04 8.00 8057.9 7.97 7.987.9 7.857.H 7.82 7.77 &0
1) R(Rhizosphere) , B(Bulk soil)
pH .
3
1. ,
, KH>PO4> DCP> OCP> A+P> Fe-P> FA;
DCP> A+P> OCP> Fe-P> FA
. Dep ,OCP  A}P , :Fe P
,FA
2.0CP A+P .
CaxP
3. NH;-N  CO(NHa)» Ak
P FA NO3-N NO3-N Fe P
, NHi-N  CO(NH2)2 ;

pH
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AVAILABILITY OF PHOSPHATES AND EFFECT OF DIFFERENT FORMS
OF NITROGENOUS FERTILIZER

An Zhi-zhuang' Jie Xiao-lei® Li You-tian® Liu Sh# liang' Wei Yi-chang® Bai You-lu?
(1 Ldb  Material Cycling in Pedosphere, Institute of Soil Science, ChineseAcadeny o Sciences, Nanjing 210008
2 HenanAgricutural Unwersity, Zhengzhou 450002)

Xiao Wet qiang
( Rwyang county seads company, Ruwyang 472000)

Summary

Pot trials were conduded to study on availability of several foms of artificial mineral phosphate in
light loam and light clay calcareous Chao soils, and mechanisms of effects of NH;—N, CO(NH,) ,, and
NO3-N on their availability. The results showed that the order of the five phosphates in availability in
light-loam and light clayed cal careous Chao soils was as follows resped ively: DCP> OCP> A+ P> Fe-P>
FA and DCP> A+P> OCP> Fe-P> FA, cnsistent with those of the corresponding forms of inorganic in
soils. Their availability was markedly affected by forms of nirogen applied. The availability of A+P and
FA coupled with NHZ—N and CO( NH ) > in light clayed soil was obviously higher than that with NO5—N,
while application of NO3—N could significantly raised the availability of Fe-P. Their availability varies with
nitrogenous form and pH in rhizosphere.

Key words Artificial mineral phosphates, Soil texture, Nitrogenous forms, Availability



