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Influence of Freezing and Thawing on Available Phosphorus Content of Black Soil

FAN Haoming, JIN li, ZHOU Lili, HUANG Donghao
(College of Water Conservancy ., Shenyang Agriculture University , Shenyang, Liaoning 110866, China)

Abstract: [ Objective ] To analyze the fluence of the freezing and thawing action and soil water content on soil
available phosphorus in order to provide the basis for controlling agricultural non-point source pollution,
confirming the phosphorus cycle process of soil in permafrost region, and assessing regional balance of the
accurate phosphorus further. [ Methods] Black soil in northeast China was sampled to quantify the effects of
variable freeze-thaw cycles(FTCs), soil water(W) contents and contents of background available phosphorus
(APb) on AP content. Soil samples were conducted to indoor simulated experiment with a maximum FTCs
of 30 times and controlled temperature between —10 C and 7 °C. [Results] The effects of FTC decreased
and no significant differences were found when FTCs fell between 20 and 30, while the APb content was the
prominent factor during 5 to 20 and 20 to 30 cycles. During the whole 30 FTCs, soil AP content variation
showed a characteristics of bimodal distribution. Meanwhile AP contents between adjacent FTCs showed
significantly difference, the amount of which changed moderately with increase of FTCs changes in AP
content were larger with a higher W content, and more stable with a higher APb content. [ Conclusion] It
showed that the impact of the three factors, FTC, W content and APb content, on AP content varied as the
number of FTCs increased.
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° L ’ ’ 1. 1
(TP) (PO ) ,
12.5% 18.37%. (126°33'E,48°21'N), ,
, 500 ~600 mm, 1.24 C,1
s s —23.6 C, 10 4
N o ’ <0 oCo 375 ’
b b O DC ’
] . ° 0*20 cm .
, 5 mmX5 mm ,
(FTO) . (W), (APb) . 0 1,
1
/ o / / / , /
(g+ecm®) P (g kg /%  (mgekg ') (mgekg ') (mg+kg ') (mg-+kg ")
0.90 5.85 65. 89 55.76 20. 94 902. 20 284 112
1.2 3 SPSS 19.0
, KH, PO, , s (One-way ANOVA)
, 20,40, o s
60,80,100,120 mg/kg., 20% 1 0 .
s 5
2
NN 30 cm X 10 ecm X 12 cm
, 0.9 g/cm’, , 2.1
s 2 .3
20%,30%,40%,50%,60%, , . 0~30
s , (APb)
48 h’ . D) ° O’\’S
, —10 C 12 h,7 °C
12 h, »3 5~20
1.3 . 20~30 s
0,1,2,3,5,10,15,20,30 s
b b 100 b o
0.5 mol/L NaHCO;, , 0~5  5~20 .
2
(FTC) (W) (APb)
F p F p F p
0~30 16.575 0. 000 7.933 0. 000 25.647 0. 000
0~5 20.516 0. 000 5.032 0.001 6.610 0. 000
5~20 13.463 0. 000 6. 660 0. 000 21.924 0. 000
20~30 1. 440 0.242 4,278 0.009 13.154 0. 000
. F F ) , p<<0.05
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2.2 , , 3~5
3 ,30 o
o 0~30 5~20 )
) , 10
, , 0~5 , 15
, 1 20~30 , , 30
0~2.2 mg/kg, 0
3 20%~60% 30
/(mg + kg™ ")
% 20 40 60 80 100 120

0 0. 0007 0. 000" 0. 000 0. 000" 0. 000 0.000%
1 —1. 604" —0.761™ —2.132" —1. 368 —1.057™ —1.498"
2 —1.253™ —0. 378¢ —1.059% —0. 875% —1.252b —0. 345"
3 —0. 130 0. 2564 —0. 260 —0.250% 0. 4214 0. 9564
5 20 —0.0520" —1.153" 0.135% 0. 240% —1, 174D 0.191%
10 —2. 650" —2. 4771 —1. 368" —0. 9708 —1. 629" —0.263™
15 —1.270™ —0.981% —0.613™ —0. 259 —0. 214% 1. 039"
20 —1. 508" —1.642% —1.604% —0.676™ —1.064™ —0.094%
30 —1.502™ —2. 889" —1. 7591 —1. 085" —1.223% —0. 587"
0 0. 0007 0. 0007 0. 000" 0. 0007 0. 000% 0. 000"
1 —1. 997!k —1.897F —0. 643 —2.079¢% —0. 490" —1.110%
2 —1.881¢% —2.445% —1. 268 —1. 878" 0. 395" 0. 080"k
3 —0. 265" —1.897% —1. 388" —0.776% 1.570% 0.659%
5 30 —0. 641 —2.276™ —0.613% —1.248™ 0. 622% 0.117™
10 —1.264F —1.259™ —1.672 —2. 646" —0. 269" —0.231"
15 —1.006™ —0.171% 0. 6424 —0.128% 1. 879" 1. 405"
20 —1.263% —0. 524¢ —1.001™ —1. 638 1.165™ 0.741%
30 —1. 488" —1.236M™ —0. 668 —1. 655 1. 370% 0.0155%
0 0. 000™ 0. 000% 0. 000" 0.000% 0.000% 0. 0007
1 —1.152% —1.110"" —1.031¢ —1.625% —1.261M" —1.262™
2 —0. 633" 0.495% 0.533% —1.391" 0. 489" —1.021%
3 1. 125% 1. 158" 1.265% 0. 868" 1.529% —0.237™
5 40 0.616™ —0. 370" 0.871% 0.365% 1.032M™ —2.382%
10 —0. 136" —1.277" —1. 149" —1. 263" 0.002% —2.309%
15 1. 1327 0. 746" —0. 139" —0.866™ 1. 874 —1.505"
20 0.126% 0. 140™ 0. 942" —1. 385" 1. 244% —2.382%
30 —0. 104 —0.985% 0.151™ —1. 7291 0.771% —2.036"
0 0. 0002 0. 0004 0. 000 0. 000" 0. 000H" 0. 000%"
1 —3. 745" —2.962" —0. 229" —3.191H" —0. 719" —0. 7441
2 —0. 503" —3.971¢" —0. 984Mh —3.223M" 0. 632 0. 624"
3 —3.111™ —2.515¢% —0. 236" —1. 601 1.483% 1.502¢
5 50 —3. 870 —3. 2818 0.986% —1.758% 1. 880™ 1.883%
10 —1. 350 —3.371% —0.613% —1.341% 1. 129™ 1.142M
15 —3.077™ —2.003% 2. 2054 0. 618" 2,023 2.029™
20 —3.370% —3.238% 1.475% —0. 236 0. 384 0. 389"
30 —3.9711h —2.871™ 0.881™ —0.619™ 0.244% 0. 259"
0 0. 0002 0. 000" 0. 000" 0. 0002 0. 000 0. 0007
1 —3.214" —1.257¢ —2. 7201 —1.148% —1.142M" —2.138%
2 —1.357¢ —2.627% —1. 844" —0. 475 —0. 243F —1.617%
3 —0. 236" —1.873% —0.603™ —0.230% 0.239% —0.763%
5 60 —2.716% —0.481% —2.006" —1.758¢% —0. 159P™ —1. 745"
10 —4.002% —2. 255" —2.127¢% —1.010™ —0. 654 —0.347%
15 —2.375™ —1.685™ 0.510% —0.227% 1.128% —1.366™
20 —3.967% —3.109"" —0. 355 —1.457"¢ —0.370™ —2.118%
30 —4, 3471 —3. 554" —0.607™ —1.238% —0.129™ —2.119¢%

(p<<0.05);

(p<<0.01);
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