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Table 1  Some properties of the samples

FE SREEH +JZCan) AHLT (%) PH HREAP LY HPBLCY0) chy
sample locality soil layer 0. M. H,0 KCL (mg/ kg) T. P 0.00 1mm)
1 A% 0~20 4.126 6.1 4.8 .62 0. 104 23.8
Songxi 20~ 40 2.387 5.4 4.4 0.83 0. 068 32.4
2 (240 0~20 3.683 6.0 50 .32 0. 163 36.8
Xiapu 20~ 40 1.927 5.6 4.3 0.68 0. 100 48.2
3 Rl 0~20 2.993 5.6 4.9 0.96 0. 084 38.7
Pinghe 20~ 40 1.624 5.0 4.2 0.28 0. 042 51.3
4 k# 0~20 3.265 6.0 5.1 1.10 0. 0% 21.9
Shanghang 20~ 40 1.882 5.4 4.3 0.87 0. 034 36.7
5 FEM 0~20 3.502 5.6 47 112 0. 182 30.4
Fuzhou 20~ 40 1.765 5.2 4.1 0.62 0. 063 45.6
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Table 2 The properties of phosphate adsorption in Fujian mountain red soils

1d 2d 4d 6d 10d
=} = =
i LR an R k) G R R i g ke MY, Tl g kg TRV, TR kg TR, TN o g RIS,
sanples yer p concentration
ACD AR A.C. AR A.C. AR A.C. AR A.C. A.R.
1 020 100 78.9 78.9 300 300 305 305 30 4 30 4 305 305
300 229 74.3 2262 754 277 759 28.0 76 0 27.4 758
500 36 1 65.2 348 2 6.6 3525 705 1.5 69 3 342.6 68 5
700 28 60.4 464 8 66 4 4774 68 2 476. 0 68 0 478.1 68 3
900 M5 47.1 4619 21 4814 535 473.2 26 491.4 546
20~ 40 100 88.3 88.3 886 886 890 890 890 890 89 1 89 1
300 252 78.4 246 9 23 2508 836 251. 4 838 250.8 836
500 363 1 7.6 3795 759 383 2 76 6 385. 1 710 385.6 711
700 4529 64.7 4823 68 9 491 4 702 489. 3 699 490.0 700
900 456 7 50.7 490 4 45 500 8 556 503. 7 56 0 498.6 554
2 0~20 100 86.7 86.7 86 5 86 5 874 87 4 870 870 873 873
300 238 74.6 2376 792 2469 83 4.8 8L 6 45,7 8L 9
500 3517 70.3 388 1 716 401 1 814 404. 2 808 406.2 812
700 4515 64.5 5096 78 5348 76 4 538.3 76 9 535.5 765
900 4573 50.8 5104 567 5386 598 540. 3 60 0 538.7 600
20~ 40 100 89.8 89.8 %0 4 90 4 88 7 88 7 889 889 878 878
300 2412 80.4 259 5 865 263 7 879 263. 1 877 262.2 87 4
500 374 8 7.0 401 8 80 4 015 803 410. 5 821 405.4 810
700 491 4 70.2 534 1 76 3 548 8 78 4 549.5 785 548. 1 783
900 496 1 55.1 548 7 610 561 4 624 565. 7 629 569. 1 632
3 0~20 100 93.4 9.4 %6 R6 o3 o3 13 043 o 1 o 1
300 270 3 9. 1 2772 04 2796 932 281. 4 %8 288.8 %6
500 42 4 84.5 441 88 4 4510 02 455.6 91 1 456.4 913
700 562 1 80.3 591 5 845 602 7 86 1 602. 0 86 0 602.7 86 1
900 567 1 63.0 600 3 66 7 610 3 678 610. 3 678 608.6 616
20~ 40 100 9. 1 9. 1 9% 0 9% 0 96 4 96 4 9% 8 9% 8 9% 7 96 7
300 271 8 9.6 280 2 % 4 2823 o1 285.6 952 284.1 o7
500 4337 86.7 4516 %20 3 456 3 913 461. 2 22 458.6 917
700 582 4 83.2 606 9 86 7 604 1 86 3 602. 0 86 0 601.3 859
900 500 2 65.6 6104 678 6132 68 1 619. 8 68 9 620.4 68 9
4 0~20 100 88.8 88.8 88 7 88 7 892 892 89 1 89 1 89 4 89 4
300 240 4 80.0 2529 843 2568 836 254. 7 849 255.3 85 1
500 3711 74.2 4003 80 1 4114 83 409. 5 8L 9 410.2 820
700 4809 68.7 5236 748 5299 757 534.8 76 4 533.4 76 2
900 4823 53.6 530 1 589 5503 6L 1 551. 7 613 556.8 6L9
20~ 40 100 .1 0.1 o2 o2 o7 o7 s o5 048 8
300 2529 84.3 264 6 88 2 22 8 876 264. 0 880 265.5 885
500 400 5 80.1 431 846 084 857 8. 4 857 6.6 853
700 534 1 76.3 5628 80 4 5015 845 585.2 836 587.3 839
900 536 8 60.0 568 2 63 1 586 4 65 1 585. 7 65 1 588.2 65 4
5 0~20 100 2.9 2.9 26 26 ”3 »3 ”s » s %30 20
300 250 8 83.6 266 1 88 7 2658 88 6 265. 5 885 265.2 88 4
500 392 1 78.4 4140 8 230 846 4053 83 1 5.3 85 1
700 519 3 74.2 5615 80 2 5725 8L 8 571.2 8L6 570.5 8L5
900 500 57.8 566 6 630 5736 637 575.8 640 570.6 63 4
20~ 40 100 0.2 2.2 28 23 »6 26 %1 %1 9% 28
300 260 2 86.7 2713 90 4 274 1 91 4 273.7 912 275.4 91 8
500 42 4 84.5 4319 876 M35 88 7 449.9 %0 0 450.0 9200
700 569 7 81.4 597 2 853 605 4 86 5 505. 1 850 500.0 843
900 570 3 63.4 598 6 665 596 6 663 505. 8 66 2 508.0 66 4

DA. C. mears adsoption capacily, A.R. means adsorption rate

F 3 ARG Langmuir TR 5 FE K H A RS H

Table 3 Langmuir adsorption equation and its some parameters in Fujian mountain red soils

ey KA L2 em <1 1. R H FRUEIRZE R B (mg/ ke) B
sanp les locality layer X aXm Xa r S max. adsorption

1 Fa 0~20 C/ X=0.019125+ 0. 0015 14C 0. 98646 0. 004611 648. 5 0. 08063
Songki 20 ~40 C/ X=0. 012156+ 0. 001443C 0. 99842 0. 001240 693. 0 0. 11871
) 22l 0~20 C/ X=0. 010836+ 0. 001497C 0. 98824 0. 003677 670. 7 0. 13815
Xiapu 20 ~40 C/ X=0. 009828+ 0. 001376C 0. 99349 0. 001601 726. 7 0. 14001
3 FA 0~20 C/ X=0. 003887+ 0.001379C 0. 99701 0.001532 725.2 0. 35477
Pinche 20 ~40 C/ X=0.003131+0.001159C 0. 99960 0. 000333 862. 8 0. 37023
4 kAt 0~20 C/ X=0. 009157+ 0. 0014 54C 0. 99583 0.002168 687. 8 0. 15847
Shangharg 20 ~40 C/ X=0. 006881+ 0. 001246C 0. 98687 0. 002204 802. 6 0. 18108
5 el 0~20 C/ X=0. 006384+ 0. 0014 13C 0. 99486 0. 002254 707. 7 0. 22133
Fuzhou 20 ~40 C/ X=0. 005078+ 0. 001201C 0. 99470 0. 001280 832. 6 0. 23652
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Table 4 Standard required P quantity in Fujian mountain red soils

Bl sanple 1 2 3 4 5
+2Z hyerem) 0~20 20~40 0~20 20~40 0~20 20~40 0~20  20~40 0~20 20~40
TR mo ke

PR B mg/ g 10. 3 16. 1 18. 0 20.0 48.0 59.5 21.2 28.1 30.0 37.6

standard required P quantity

RS R 2SR B 2 AR 156 &

Table 5 The relations of P adsorption and some properties in fujian mountain red soils

LN T HHLR H pH 1 350 mg/ kg et ikl % clay

soil fators % 0.C. H,0 KC1 avaibble P total P < 0. 001 mm
R B B X, —0.854% % —0.8993° "  —0. 773" " —0.8519 " * —0.1541 0.7472 "
PRt T B SRPQ —0.5114 —0.6997 * —0. 3427 —0.6971 * —0.3875 0. 6293 *

* Ty.05—0.60215 * * o = 0.7348 df=9

2.5 R L1 4735 Bl IRCIR v

2 SRR PR (AR FEE R AR A K BT RS T R IR
A0 38 R B £ Tl 755 T R TSR N A T B A3
(IR ROIR Bl ande], B3 B R B B 7R
6 NI HAREE L Hh 2T Bl 1) A ROIR 5L 2 n
9500 mg/ kg I, 0 an ~ 20 em + 2 B 1 i BN
38.9mg/kg ~ 93.5mg/kg, R W K KN 8.6 % ~
26.5 Y% 20 em ~ 40 an 1 f# W & 4 28.2 mg/ kg ~
66.7 mg/ke, fEEN6.2 Y ~17.4 % Ik ER
900 mg/ kg if, 0 em ~ 20 em 1= JZ BE R W & A
84.5 mg/kg ~ 161.0 mg/ ke, il W 3 K 13.8 % ~

33.4 %, 20 an ~ 40 cm fifE W B N 2.8 mg/ke ~
117. 3 mg/ ke, fiR 2 8.6 % ~23.4 %. MK
B, DEEN E LR R R R T
Tt R R EE DR /N (0 IR B TR, AR 3R T
A [FIHI IR T, BRI SR R 26 1) K/ IR
PR CRE < A M (R O<< Bt (P36 )<< B33 OR
HO<IABEALED).

M 6 ] L B AR R O, A
TBRRIER /N, T R T IR EE 2 98 W B 2 i F A
FEROR, 5 W 455 J150 55, R IR, X2
T =K (900 mg/ ks fEER &5, MR R K HIZIA.
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Table 6 'The propetties of P desorption in fujian mountain red soils

TR B mg/ kg P desorption quantity

FE TJE an IR (mg kg)  WBEE P me/ kg

AW A B me/ kg otal P e

samples lyer P oncentration  alsorption quantity ﬁkflg])ik” s:f)r;(ﬁ ﬁ;g}( fo%f(g ifﬁ;’ﬁ desorption quantity desorption rate

1 0~20 500 352.5 42.1 24.6 16.5 6.0 4.3 93.5 26. 5
900 481. 4 71. 6 40. 1 24.9 15.6 8.8 161.0 33.4

20~ 40 500 383. 2 26. 5 18.7 11.4 6. 1 4.0 60. 7 17. 4

900 500. 8 50. 4 30.3 19.0 11.4 6.2 117.3 23.4

2 0~20 500 401. 2 36.7 20.3 14.3 5.8 4.1 81.2 20. 2
900 538. 6 62.3 32.7 18.7 10.3 7.7 131.7 24.5

20~ 40 500 401. 5 20. 1 11.6 8.6 5.4 3.8 49.5 12.3

900 561. 4 42.3 26.2 15.4 8.6 6.3 ¢. 8 17.6

3 0~20 500 451. 0 16. 7 8.2 6.1 4.1 3.8 38.9 8.6
900 610. 3 36.5 20.1 12.7 8.6 6.6 84.5 13.8

20~ 40 500 456. 3 9.6 6.3 5.4 3.7 3.2 8.2 6.2

900 613. 2 19.9 11.7 8.3 7.1 5.8 52.8 8.6

4 0~20 500 411. 4 26. 6 15.3 10.2 5.6 5.0 62.7 15.2

900 550.3 54.2 28.9 15.4 10.2 7.0 115.7 21.0

20~ 40 500 428. 4 17.5 10.5 7.3 5.2 5.0 45.5 10. 6

900 586. 4 33.2 19.4 11.6 8.4 6.7 7.3 13.5

5 0~20 500 423.0 20. 5 14.2 8.3 4.8 5.2 53.3 12.5
900 573. 6 41.7 25.3 16.1 85 6.5 98. 1 17. 1

20~ 40 500 443.5 14.0 8.2 6.1 4.0 4.1 36. 4 8.2

900 596. 6 28.5 14.2 10.2 7.2 6.1 60. 2 11. 1

* fist D. , second D. etc.mean first desoption, second desorption etc.
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The Preliminary Study on P -Adsorption and P Desorption in Fujian Mountain Red Soils

ZHANG Ding hua',  YE Zhang fa> and LUO Shui fa’
(1. Biology Department of Fujian Normal University Fuzhou 350007 PRC; 2. Forestry Committee of
Songxi County Songxi 353500 PRC; 3. Tianma Forestry Centre of Pinghe County Pinghe 363700 PRC)

Abstract: This paper studied the properties of P adsorption and P desorption in fujian mountain red soils for finding out
the required quantities of the red soils for P and providing theoretical basis for fertilization in Southern mountain red soils.
Five mountain red soils from eastern, northern, western northern and middle Fujian were used in this study. The top 0 ~
20cm and 20 ~40cm of each soil profile were sampled, air dried, and sieved to pass a 2mm mesh. S0ml of KH2POy4 so-
lution (dissolved by 0.02 M KCL, pH7.0) were added to Sgrams soil (quintuplicate) from each sample to give P rates
at 100, 300, 500, 700 and 900 mg kg ', intermittently shaken (28 C) for 24 h., centrifugalized and analyzed of P
concentrations. P adsorption amounts were calculated by differences between original and analyzed concentrations after
adsorption. The treaments of P rates at 500, 900 mg kg ' were used for P desorption experiment, after adsorption and
centrifugalization, liquid removed, 50 mlof 0.02M KCI solution (no P) added to, intemnittently shaken (28 ‘C) for 24
h., centrifugalized and analyzed of P concentrations of centrifugalized liquid, P desorption amounts cdlculated; continu-
ous desorptions of three times. The results are as follows: the cnditions of P-adsorption and desorption in fujian moun-
tain red soils very markedly coincide Langmuir equation, it is possible to calculate max. adsorption and standard required
P quantity by using the equation. The P -adsorption quantity is fairly large and the P desorption rate very low in Fujian
mountain red soils, and the relations are maiked statistically between the P -adsorption quantity and the O.C., pH,
available P, <C0.001mm clay respectively. Tt needs further test and verify if the standard required P quantity 0. 2mg/ kg

is applicable for mountain red soils in fujian.

Key words: mountain red soils; P -adsorption ; P desorption; Fujian province



