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Effect of long-term fertilization on the content of different forms of
phosphorus in wheat

TIAN Feng-Jiao, WANG Jin-Fang, CHEN Jun-Ping
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Based on a long-term fertilization experiment, the effect of different fertilizations on the content of different forms of
phosphorus in wheat was investigated. The results indicate that under different treatments, the contents of different forms of phos-
phorus in wheat grain are higher than those in the stem. In wheat grain, lecithoid phosphorus is the highest (1.19 g g ™), followed by
labile organic and inorganic phosphorus; whereas the content of unknown forms of phosphorus is lowest (0.348 g - kg™). In the stem,
the content of labile inorganic phosphorus is highest (0.142 g -kg™) while that of labile organic phosphorus is lowest (0.034 g -kg™).
The content of labile organic phosphorus in wheat stem under organic manure (OM) treatment is significantly lower than in the con-
trol treatment. Also the content of the other forms of phosphorus is higher under P (PK, NP, NPK, OM & 1/20M + 1/2NPK) treat-
ments than under non-P (CK, NK) treatments. Compared with the control treatment, the content of the different phosphorus forms
and total phosphorus in wheat grain and labile inorganic P, unknown forms of P and total phosphorus in stems increases significantly
under OM treatment. In wheat stem, the content of labile organic phosphorus and lecithoid phosphorus under NP treatment is higher
than under other treatments. There is a significant positive correlation between the different forms of phosphorus and total phospho-
rus content in the grain.
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Fertilization time N fertilizer P fertilizer K fertilizer
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Tab.2 Contents of different forms-P in wheat under different fertilization treatments g-kg?
Labile inorganic-P Labile organic-P Lecithoid -P Unkown forms-P Total-P
Treatment
Grain Stem Grain Stem Grain Stem Grain Stem Grain Stem
CK 0.378b 0.100c 0.814e 0.027c 1.10bc 0.077bc 0.221d 0.047b 2.51de 0.252d
NK 0.373b 0.099¢ 0.699f 0.036bc 1.07c 0.073c 0.231d 0.062ab 2.37e 0.270d
PK 0.370b 0.201b 1.431a 0.041b 1.27ab 0.043bc 0.655a 0.082ab 3.73a 0.368b
NP 0.402b 0.129¢ 1.040c 0.052a 1.22bc 0.146a 0.122d 0.044b 2.79c 0.372b
NPK 0.367b  0.107c 0.911d  0.032bc  1.03c 0.073bc  0.275c  0.106a 2.58d 0.318c
OoM 0.454a 0.236a 1.290b 0.017d 1.49a 0.090bc 0.508b 0.089a 3.74a 0.432a
1/20M+1/2NPK 0.380b 0.124c 1.235b 0.033bc 1.15bc 0.121b 0.423c 0.070ab 3.19b 0.349bc
Mean 0.389 0.142 1.060 0.034 1.19 0.089 0.348 0.072 2.99 0.337
(P<0.05) Figures in one column followed by different letters are significantly different at 5% level.
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Tab. 3 Correlation between different forms-P contents in wheat

Total-P Lecithoid-P Labile organic-P Labile inorganic-P Unkown forms-P
Grain Lecithoid-P 0.729"
Labile organic-P 0.928" 0.542"
Labile inorganic-P ~ 0.470" 0.480" 0.310
Unkown forms-P 0.896" 0.595™ 0.850™ 0.296
Stem Lecithoid-P 0.329
Labile organic-P -0.040 —0.368
Labile inorganic-P ~ 0.819™ 0.390 -0.266
Unkown forms-P 0.211 -0.296 0.527" -0.181
* 0.05 | x* 0.01 * and ** mean that correlations are significant at 0.05 and 0.01 levels, respectively.
) , 1990, 10(2): 105-107
(el [2 : : . HPLC-ELSD
[31. , 2006, 26(12): 1826-1828
' 3] o
[17.18] [31. , 2001, 20(3):
! 50-51
) [4] , , .
, , [31. , 2003, 25(6): 504-505
, [5] : [
, 2002, 10(3): 39-40
' [6] . [J1. ,2000,17(6): 6-7
) [7] , , v
(1/20M+1/2NPK) , [3. , 2006, 12(5): 628
: [l , : .
[31. , 2006, 14(3): 147-150
[9] : , .
[3]- , 2005, 42(4): 628-634
4 (NK PK NP NPK) [10] ’ ’ o
[J1. , 2005, 19(3): 219-221
; [11] .
, [J1. , 1997 (1): 13-17
[12] : [M]. :
' , 2000: 312-314, 172175, 179-180
NK ! [13] Bowman R. A., Cole C.V. An exploratory method for frac-
) CK ) tionation of organic phosphorus from grassland soils [J]. Soil
CK, PK Sci., 1978, 125: 95-101
, [14] : ,
, ’ 1.
, 2007, 13(3): 368-372
! ' [15] Batten G. D., Wardlaw I. F. Redistribution of 3P and **C from
, PK the flag leaf during grain development in wheat[J]. Aust. J.
, NP Plant physiol., 1987, 14: 267-275
, CK , NP [16] '
( ) ' [ , 1997, 3(3): 243-248
[17] Luo A. C., Sun X. Effect of organic manure on the biological
NPK ' activities associated with insoluble phosphorus release in a
blue purple paddy soil[J]. Commun. Soil Sci. Plant Anal.,
’5%1@( 1994, 25(13/14): 2513-2522

[18] , ) ,
[1] , . 1. 1. , 1996, 5(3): 9-12



