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Influence of Fertilization on Physicochemical Properties and Phosphorus
Fractions of Reclaimed Soil in Coal-mining Subsided Land
FENG Pengyan, LIANG Libao

(College of Resource and Environment , Shanxi Agricultural University, Taigu, Shanxi 030801)

Abstract; Taking reclaimed soil of the subsided land resulting from coal-mining as the research object in
Jincheng, Shanxi province, the experiment studied the effects of organic manure (M), inorganic fertilizer
(NPK) and organic+ inorganic fertilizer (NPK -+ M) application for 3 years on soil physical and chemical
properties, phosphorus fractions. The results showed that: there was no significant difference in soil pH,
bulk density, total nitrogen and total phosphorus among different fertilization treatments, and the content of
organic matter in M treatment was significantly higher than that of single fertilizer treatment, and the con-
tent of soil available phosphorus in NPK+M treatment was higher than that in the rest treatments, but the
difference was not significant. NPK+M treatment could significantly increase Cag —P content of the soil in-
organic phosphorus fractions, and all fertilization treatments significantly improved the content of Fe—P,
while the difference was not significant. The growth of O—P and Ca,;, —P was not obvious in all treatments.
The contents of different inorganic phosphorus components in the control treatment generally declined, and
Cas —P and Fe—P declined more obviously. M treatment had significant effect on active and medium active
organophosphorus, NPK+M treatment impacted active and medium stable organophosphorus more obvious-
ly, and NPK treatment had no significant effect on organophosphorus. The correlation analysis showed that
Ca,—P, Cag—P, Al—P, Fe—P, medium activity, medium stable organophosphorus and available phosphor-
us had significant positive correlation, and Cag —P, medium active organophosphorus and available phosphor-
us were very significantly correlated.
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A7 R PR A AT 50 1 P B i KB AT T TR AR
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em® s RHEA AL 2 2R &85k 6. 37,0. 50,
0.54 g/kg, HABEF N 7. 83 mg/kg, IR 5%
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B 4 AR EE L (D R AE 5 (2) Fita b IE 5 (3) Huji
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AR A A, FAVER 2 4403 (NPK+ M,
D 1) 25 0 2L K T PR b A A 38, MAb 3 AR AR, Ab
M ESARE., HEMFRS S EGRECY R, -
A WL IR EE T 20, 3% ~33. 3%, M kbR
R, % & T NPK &b, NPK+M 43 5
NPK &b 2 22 50K o 2%, 585K 2 B A3 AILAE 1) it A
AN B 22 . X 5 R OR W] A2 R AR BR 4 g
AFTRAE R A — B 5 B B il AR Ak 2 Y
LA R A BIE R T 6. 0%0~14. 1%,
7.5%~12.5% Ab B[R] 22 5 IF A 3 5 45 it 1B Ak 2 1
TR A R BR R T 7. 20% ~16. 8% . FEAE 1
4F NPK b ¥ & & & T H R A B, DUR B4 T L H
AbFRR) 22 RN B 3 B T4 3 4R NPK+M b B 3 44
W i 2 S T NPK A3, M 4b B0 3 v,

®1 AEHEELEMERLEBEALERMEN

K/ HHL/ 2R/ 2/ TR/
ANy b pH .
(g+cem ®) (g kg H) (g kg ) (g+kg ) (mg + kg ")
CK 7.83a 1.50a 6.42b 0. 52ab 0.46b 7.80b
_ NPK 7.80a 1.53a 6. 85b 0. 54a 0.50a 8.90a
2015 M 7. 84a 1. 48a 7. 44a 0. 552 0. 52a 8. 25a
NPK-+M 7.79%a 1.52a 7. 04ab 0. 54a 0. 50a 8. 24a
CK 7.88a 1.50a 6.30b 0. 50ab 0.42b 7.56¢
NPK 7.83a 1.52a 6.78b 0.53a 0.48a 8. 60a
2016 M 7. 75ab 1.54a 7.60a 0. 552 0.47a 8.06b
NPK+M 7. 80a 1. 46ab 7. 16ab 0. 56a 0.47a 8. 23ab
CK 8.02a 1.52a 6.44b 0.50b 0. 40b 7. 48¢c
NPK 7. 86ab 1.53a 6.90b 0.53ab 0. 43ab 8. 04b
2017 M 7.98a 1.53a 7.48a 0.57a 0. 452 8. 58ab
NPK+M 8.02a 1. 50a 7.02ab 0. 54ab 0. 43ab 8. 85a
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S UL Bt S TR b AiE 4 it A Ak B ) 2 53 1 A 4
M b BEXF Fe—P &CRA N i W] & NPK 4b #HCR %
W n s, AL FR A 6 25 ARV R T . A& A HLIE NPK A
M. M FIFEHLAE NPK 4t # ) Cay,, —P & 82 5 il =
W T R L T BB T HLIE B T R BRI R AR
(1) Cay, — P, A HLIEIFH I .

55 3 4F, JCHUE S RO BRI 1 1 (3. 886 ~5. 8226)
FREEINK 45 443 % TCALE 9 5Tk [FT 1T 2 4F. NPK Ab3
(1) Ca, —P SIS 2 4 B g7 (A 3F 5 5 Hoas b
HIIF A 25 25 5 %A B O— P, Cay, — P 2 5 WS4 il
AL B 1. 61% ~3. 28%, 1. 75% ~2. 92% , i o ik
25 WEAKFE EERREE 1 XL A PUIETE G
HEWE R 1 RS . M AR FRR Fe— P Ay fiE R R
WK SR BT &, A 3f 5 NPK -+ M, NPK &b 3 % 5 2% &
AN . NPK+M 4 H Y Cag —P 8% T NPK 4t
L5 M AAFINA B2, A Al—P SUR G 2
BhRE, SEEFUADE,

R2 AEAHELEVNERLELNBAS NI 07 :mg/kg

A A b7 Ca,—P Cag—P Al—P Fe—P 0—P Cayo—P BB
CK 3.77b(1.02)  60.57b(16.41)  17.02ab(4.61)  11.18b(3.03)  66.03ab(17.89) 210.52a(57.04)  369. 09

2ols NPK  3.85ab(1.02)  62.44ab(16.56) 18.07a(4.79) 11.86b(3.15)  68.71a(18.23)  214.05a(56.25)  378.98
M 4,05a(1.07)  60.80b(16.09)  17.34ab(4.59)  13.47a(3.56)  67.66a(17.90)  212.64a(56.79)  375.96
NPK+M  3.94a(1.04)  64.39a(17.04)  18.76a(4.96) 12.23ab(3.24)  67.82a(17.94)  212.83a(55.78)  379.97

CK 3.82b(1.05)  58.45c(16.01)  17.08ab(4.68)  10.29b(2.82)  67.36ab(18.45) 208.19ab(57.01) 365. 19

Jols NPK 4,20a(1.10)  63.38ab(16.62) 18.76a(4.92) 12.62a(3.31)  68.16a(17.88)  214.15a(56.17)  381.27
M 4,33a(1.16)  61.50b(16.53)  17.86ab(5.10)  12.85a(2.92)  65.76b(17.67)  212.03ab(56.97) 374,33
NPK+M  4.28a(1.20)  65.74a(17.52)  18. 34a(4. 89) 11.07ab(2.95)  67.30ab(17.94) 208, 25ab(55.50) 375. 20

CK 3.80b(1.05)  57.34c(15.89)  17.15ab(4.75)  10.54b(2.92)  67.09b(18.59)  206.03ab(56.80) 361,95

2017 NPK  4.10ab(1.06)  60.54b(15.84)  17.80ab(4.66)  12.16a(3.44)  71.22a(18.37)  216.52a(56.64)  384.29
M 4.28a(1.15)  62.60ab(16.78) 18.02a(4. 83) 12.55a(3.10)  70.09ab(18.26) 208, 43ab(55.88) 375.97
NPK+M  4.40(1.16) 64.33a(16.98) 18, 36a(4.84) 12.38a(3.27)  68.96ab(18.20) 210. 84ab(55. 66) 379,27
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9.62% 6. 85% , NPK+ M 4b () vh Rtk 5 AL 38 i Ay
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HL AR A R) 25 R B3, A5 IR A B R L
FRMEANUBE RO A Y, 2 R E. 56 2 4.4
AR BRI A LB R BRI N T 3. 68%0~7. 37 %0, W T
55 VAR RS A B S s HMIE T2 1 4R, MO
NPK+M &b H 55136 Hr i ek A AL 4 o045 2 B
H— B R B0 BRI B i T 8. 92%6,3. 08%6, 1
Rtk HLEE W AR AR THAS B . 4 4b B U M4k
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*3 TEARELESERTEFNHBASSE 07 . mg/kg

Ay b 7 TP g AR M o Fa JERER IR
CK 3. 74ab(4. 44) 58.40b(69. 28) 9. 70ab(11.51) 12.46a(14.78) 84. 30
NPK 3.85ab(4. 51) 59.04b(69. 22) 9. 90ab(11. 61) 12.5a(14. 66) 85. 29
2015 M 4.10a(4. 61) 62.46a(70.16) 9. 85ab(11. 06) 12.62a(14. 17) 89. 03
NPK+M 3.90ab(4. 49) 60. 4ab(69. 57) 10.08a(11.61) 12. 44a(14. 33) 86. 82
CK 3.70b(4. 55) 55.42b(68. 11) 9. 75ab(11. 98) 12. 65a(15. 36) 81.37
NPK 3.90ab(4. 51) 56. 84ab(68. 59) 9.82ab(11. 64) 12.87a(15. 26) 82.43
2016 M 4.12a(4.73) 60. 1a(69. 04) 9. 95ab(11. 66) 12.68a(14.57) 87.05
NPK+M 3. 85ab(4. 55) 58. 2ab(68. 80) 10. 15a(11. 76) 12.59a(14. 88) 84. 59
CK 3.66b(4. 46) 54.16c(68. 39) 9.70b(11. 81) 12.60ab(15. 34) 80. 12
NPK 3. 82ab(4. 54) 58.70b(68. 54) 9. 85ab(11.70) 12. 82ab(15. 23) 84,02
2017 M 4.20a(4.75) 61.20a(69. 16) 10. 05ab(11. 36) 13.04a(14.74) 88. 49
NPK+M 4.05a(4. 68) 59. 3ab(68. 55) 10. 40a(12. 02) 12. 75ab(14. 74) 86. 50
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A/, NPKA+M gh 3 i b R v A B0 w6 ) 2 i
Fm T NPK b B, 45 40 2R v 6 P A HLEE 3
FxF HE A L i R AR B & . Bk NPK 4, NPK+ M,
M b 33 ) 3% PR HLBE 5 0T 22 S5

25 LTI it AT - A HLBE A S i A
HLAE =4 HILTC AL BC it = JCHLAE , UaBH T A R A AL#E 41
oy G AR R EORIE T A AU THLE R AN & .
2.4 SERTEBASSENBELYE

SR AEENLEHBEA S Ca, —P,Cay — P Al—
P .Fe—P # 5 W08 ¥ 2 1 35 1F A0 & M (0. 688",
0.743" " ,0.606" ,0. 623" ), Ju H & Ca; — P 5 # %L
i3k 3 M 5 A 56, Cay, — PLO— P 5 3 850l A 6 1
B0, 447,0.338) , X 5 MG BER IR N —
. WA ALEE AR B, UL B e s,
WREE T G PLBE A B A BEORIEE AR K. TP
PEAT BLBE 55 0 A5l 35 W S 35 AH OG0 M L TP R o S R
O 25 AH 26 (0. 6807 0. 7247 ,0. 705 ), & Fa
A LB 5 RO A 56 M 4 25 (0. 408) , 50 # 26  BF9T
T AR A PR S AR A DG M R 80, T05) K
TSR AL S O A G R $ (0. 636) . 31X 5 A
B 458 AN — B, JE P AT RE 2 4 1 T b AT L
A1) A — 08 . B2 AN JE LB IR A AL
Tl o % P AR AT (e M v 114 & 4 5 S Al A G
AN,

3 Ww
3.1 MEXEHEASHNR

S B - HE P B T R I 2 A IR B L E A A

PR PRI - S R Wl 2 43 S iR B o AT PR (3R 2,36 3D,
(] Bof A B2 0 A ML B 2 Al A BRI TR R A AL
PE T — R R AN T AL R ) B AL Y 25
PR R e A R P A it P 4
T Ca,—P.Cay—P &, HKE Al—P fl Fe—P,
AR it FH AR AR (NPEO 4b # Ca, —P(7. 85%) ,Cay —P
(5. 26 V) HaE ) RN B i, Fe—P(15. 2%) 14 15 5k B 4.
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