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Abstract; This study aimed to study how phosphorus availability changes during soil reclamation with organic
fertilizer and at what level of phosphorus application can different organic fertilizer make crops achieve
maximum productivity and enriching the soil resonable. For these reasons, a two-year experiment was
conducted at the coal mining collapse test base (Piancheng Village, Xiaoyi city, Shanxi Province), with
setting four fertilization types (chicken manure, pig manure, cow manure and fertilizer) and four phosphorus
levels of 0, 25, 50 and 100 kg/hm?* (pure phosphorus). The results showed that: (1) Different fertilization
treatments could significantly increase the yield of corn grain yield. With the increase of phosphorus application,
the corn grain yield increased first and then remained unchanged. Through constructing the two-year
phosphorus fertilizer effect equation, it was found that the optimal phosphorus application ranges of chemical
fertilizer, chicken manure, pig manure and cow manure treatment were 67.54~83.02, 24.91~38.65, 26.10~

29.26 and 50.33 ~58.38 kg/hm?®, it can be seen that the optimal phosphous application of three organic
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fertilizer is less than chemical fertilizer treatment. (2) The phosphorus uptake and apparent use efficiency of
phosphate fertilizer of maize showed that chicken manure = pig manure > cow manure. The phosphorus
uptake of maize increased first and then decreased with the increase of the phosphorus application levels, and
the recovery rate of phosphate fertilizer decreased. (3) After continuous fertilization for two years, the depth
of soil available P influenced by different fertilization treatments on the reclaimed soil was different. The
content of Olsen—P in the 0—60 cm soil layer was significantly increased by the chemical treatment at the
dosages of 50 and 100 kg/hm’ phosphorus. However, the content of Olsen—P in 0—40 cm soil layer was
significantly increased by chicken manure treatment at the dosages of 50 kg/hm?® phosphorus, the content of
Olsen—P in 0—60 cm soil layer was significantly increased by chicken manure treatment the dosages of 100
kg/hm* phosphorus. The pig manure treatment at the dosages of 50 and 100 kg/hm® phosphorus only significantly
increased the content of Olsen—P in the 0—40 cm soil layer, and cow manure treatment only increased the content of
Olsen—P in the surface layer. In a word, both the effects of different organic fertilizers on crop growth and soil
Olsen—P content showed chicken manure=pig manure=>cow manure. In addition, the differentamounts of
phosphorus was recommended to the newly reclaimed soil for different organic fertilizers, among which chicken
manure and pig manure were least, followed by cow manure.

Keywords: organic fertilizer; mine reclamation of soil; phosphorus concentration; available phosphorus; corn
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CK A W 4255, HrP,0—20 em L 243 B4 15 119.46 %
Al 234, 13% 5 20—40 em 4 JZ 43 9 482 % 110. 63% Al
161.84% ., 42 A HLAE H CM25,CM50 Ab B Olsen—P
Tty CK AH 22 508 1 3, CM100 b 3 + 1 % )2
(0—20 cm)Olsen—P &5 CK A 3 HEH 119.46 %4,
£ 20—60 cm TZEFABEH,

x7 IMENRMLBRERRERSKENRELERE Olsen—P & 20T Hi47 .mg/kg
A 2017 4 2018 4

0—20 cm 20—40 cm 40—60 cm 0—20 cm 20—40 cm 40—60 cm

CK 4.18£0.65b 3.104+0.33¢ 2.85+1.06a 3.34+0.23d 2.07+1.13e 2.7140.68b
CF25 5.16+0.15b 2.8110.64c¢ 1.8340.58a 4.9941.29cd 3.194£0.90cde 3.404-0.23ab
CF50 6.58+1.23b 4.3240.30b 2.2440.00a 6.384+0.63c 4,03%+0.49bcd 4.4640.90a
CF100 10.7740.80a 5.39£0.61a 2.95+t1.21a 11.794-0.00b 4.93+0.22ab 4.30£0.22a
CHM25 3.0940.00b 3.104+0.75¢ 2.3840.31a 7.5444.34cd 2.8740.00cde 3.0240.68ab
CHMS50 5.4940.92b 2.8240.00c¢ 2.6540.20a 14.3440.96b 4.89+0.49ab 3.714+0.66ab
CHM100 9.444-0.80a 4.3241.20bc 3.60+0.96a 18.704+1.02a 5.95+1.51a 4.36+0.49a
PM25 3.094+0.87b 3.254+1.22bc 2.5240.42a 6.4844.35d 3.1840.32cde 4.5741.33ab
PM50 3.60+0.83b 3.1740.66bc 3.26+0.58a 7.33+1.91c 4.36+0.49bc 4.14+0.96ab
PM100 3.684+0.66b 3.464+0.57bc 3.88+1.78a 11.16+1.15b 5.424-0.00ab 4.14+1.99ab
CM25 3.24+0.67b 2.49+£0.15¢ 2.86+0.29%a 3.98+0.22d 2.71+0.23de 3.72+£1.02b
CM50 3.31£0.22b 2.7140.76¢ 2.75+0.43a 5.84+0.49cd 3.19+0.00cde 4.30+0.22b
CM100 3.494+0.93b 3.03+1.49bc 2.65+1.24a 7.334+2.40c 4,1440.90cde 3.2940.80b

T < 3 PR D S S R 9 22 5 AN IR 2 B SRR AN [ M Ak BE 7 (R — 2 RN TR K S 22 5 835 (p<<0.05) .

3 W
3.0 AEAEMEKREKEEBSENZME
A0 I+ B A IR AR AU 4,34 mg/
kg JB T AR K, 52w TR R AR % i 1 0
W DT 3 302 Ak B COAS il ol A e 200 TES ) K 7™ i
BAR (2017 4R H1 2018 4F K 7™ 82 43 il /& 8.96,8.90
t/hm?) . AR 56 v Ak A Ak B X T K R 7 5 2
FRE A B0 25 S AN 0 3% H )2 e 35 v T AR A B, X
A b 8 (e ol SR/ hELE SR G o
HHEPELNE - ERRIERE FUR KN, X

FEMVE AL PR TR 7= i R S B AL BER B 0
P25 S (H A JR A0 BH Y EOK ™ B B R T AU IE AL B
AR50 P L Ak 4 5 0K TR e e R S >4 2 [l o R
AR T 3 FA HLAC AL B, Ul W W] — B 7K P T A Bl
JE G (LB AR MO T AL AR AL B, T 3 A HILAE X K
MR Al R 8 I 214 2 [ A 3R ) 5 ) 5 KRR
HHE PRI AG FE =B A > A L X T
DR 2 B A, X JE MR FE A B B AR ) A AR R T
RAEALE A 2E S D O — T T AT RE S RS 2 A
WA G DL 7 B L A O PR S
FEAH X FE TN FE Th i A LB o Bl L B AR 224



%23

SR TS A AT BILAE S T 7 XA B AT A 5 A A (3t R A ) 5 T 277

KK 36.22% 1 34.61 %) , {0 X 85 T 4 2 b
(13.54 %) s RAEBAEN WAt 5 47 H ] 2 v i 96 iF 97 3%
B il AN 35 08 28 A B A A 25 b PR LY 0 3 1 T
PE PR R R A PILEE 0, ELTE PR O
BUBE XS VR W i S e BB pURAS R . o0 — 5 I, P g
XA FRA ZE h TC MW & it o 0 Lol s A G, R A
SELE S BEIE A  HOT IR S R G FE A 2R b L
B o AW Y LU 23 ) Dy 87.33 00 R 53.19 %,

AR 56 45 it A Ak B K R Rz R U
IR BB B KT 19 B2 52 S 3G 0 R AR R R AR
R B, 2% it B A0 BEAE 50,100 kg/hm? B 7K SF CF 24
F P, O i 112.5.225 kg/hm?) %} T K kR %A
W2, X 5D R Y RN T o 45 2R A
. X EAET O e 5 K £ (IR AR E Y 18.3
mg/kg) %t 2 4 H ] E AL I K B L 7E 75 kg/hm?
Wl KT 6K 7™ o5 e = 5 1T B o it W A 8 L #E 150,
300 kg/hm” i #f it T ERAFR 7 A B8R E.
FIHEFE R R + (R AR Y 33.94 mg/
k) WFFE R . 1E 80.7,161.4 kg/hm® # /K T K FFRL
PR W 2E S PR I O N O o e,
A — AR, T X A R (g
BEAJRE N 4.34 mg/kg) s AU il AW 2B K T R:
i e [ R A ol e w1 N D R
TEHHEF M Olsen—P AYFR B8 . 38 i #4922 0 A 2500
Ti RE R ACNE G FE % SN A Y S A e 9 3 1
S h 67.54~83.02,24.91~38.65,26.10~29.26,
50.33~58.38 kg/hm” ., ] WL, 3 F 4G ML AL &b B ¥k 4 ife
B /N T AL 3, X2 TALE S T 5%
AR TS DA KB A O 1 3% Sh T T B A A, B
FEE VR T SRS, 55 10 0 Ak 35 AH L 38 A R T
K B I R A L PR A LA Ak B A e s i N
FEREARHE 3 A AILAE H , X0 26 TR 26 o5 A2 it 98 2 /)
FA A B, X ] RE 5 A LB M A G, I
WEFEIN R XS R SR AR I 2 3h W - TH A6 B 5 TH Ak D g
B, MM IEA U T 'R FE R4
W, AL BE JT 58 L AR 25 A O i A BT LIS 2SR
FEA PRI LS LR R AL AR £ R RS SRS
FENL PRHERE W 5/

I it IR 24 764 R0 i ks 7K S 52 W) T KRR 7 i A, i
AT 3 A 5% 1) 6 K OAT AL 7™ o R Wl o . AR P AR
FEAL TR 2017 4 F KHF L™ 5k R0 15 e 3R L O Bl A 9
TRF B 18 T 52 S 1 e Y A, X T R AR 2E
SR EAR K, ARXE T ERAEFTHG—9 J)2017
AEFE TR (443.8 mm) 5 T 2018 4F B & (370.7
mm) ., 73 4h. 4R S AN, BB A0 % . K
T RS R INGRAR, AR 2 A B AE 100 kg/

hm® B 7K P 28 Z8 0t A LK, 37 A KR 19 A BLE, A
T AT BG5St ok 8 5% ) T R K AR R RIS B R 5 40
DL W 1 e a2 s B, B KRR R . ARG
L 25 it N AL 3 2018 AF EOK W B R R T 2017 4E,
X AT RE & B A e AT AR BR Y 34 . £ 4 Olsen—P
A AS AR R, DA T R o Al T R
3.2 AFE4LAEI T Olsen—P E 2B
ARG AR SE 1 AFE AL RE AL BEXT £ 3 Olsen—
P B o (14 2 i e K, HL YR R XS 3% T Bt o it S 4 BR 1
o, A 2 A LR AL BE X £ 4 Olsen—P & i
10 4 v A AR b 3, 3 AT R 2 bR T B A bt B 4 PR
S, it A A AL AE e b R A L R R
Kurnain"" #F58 A - 45 LT B9 Jim A T 5 % 36 4 + 1%
H ) I BREST D % - 9 5 J5R T B ) A B L e
A R i, B T IE AR B A 3 A ALIE R Y
A HLBETE 3 b i B Ak 53 ik o A1 2 A8t 2 i A 4R
1o R R A A . AN TR LR =2 )k 2 2 4 4
(0—20 c¢cm) Olsen—P & & W52 M 5 T 2K % B 2 F1 8k
JEL 224 25 m] iR — B0, RN FE =G e = 2%,
HHEIE AL B+ 58 Olsen—P MR NI L
Jit e 7K - 1) o 2 B AL X 5 R AR BE 5 4
HHML, AR IR AL BE X 20—60 cm £ )2 Ols-
en—P FEA B ERW X — 4515 — Ak H 4R
[ W TR L3 A B PR 2% i AT AE S 0T N
(3~5 4F) A2 g A I A 38 &) Jo & 20 em DAF
T ZH Olsen—P F R, MAMFRLE R E S E
Pyt e gk by A X RR kST Ak E A 6. BT IK A
WM AT E, L RERXWAETROW. R
4 B Z A BEIE AR SR R e T
TR, T % 4835 1 Olsen—P &K 5., AR
1 3 FAHUIEAL ST 20—60 cm 1 )2 Olsen—P & H 1Y
MR AL AR AL BE /1N, X 5 Brock %5 BIF 58 25 SR AH L
Brock 454l a8 A EE Ak A IE 5 A HLIEAH BT 2%
Ty 38 U R IR A8 U FL DR PR AT B8 5 A MILAE 3
THERALBRA S, S b, o - B X A A e AR
ghk 2z BRI IX R D AU A A2 F 1+ 1
A W i A KL BB, R e B ORL T 4 (Ca®
Mg"" [Fe' " (A", [ 55 - 58 b P Y W e Fi 5%
i, 1 ELAT HILTE Y AT B 38 498 AR 45 4, £
T oK B E R AN AR KL 5 AR AR AR BRAR H B A R T kR
WA, B LA HLIE AR B XF 20—60 cm + )2 Ols-
en—P 5 A5 W 35 LA AR AL BRI, KR TR A AL AE Ab
T K W K X 3 Olsen—P & B WA, £t 2
AR A 85 IR AR 50 S5, X 38 R AE 2% A B AE 50,100 ke/
hm? @ K-35 4R ZE A0 B 8 35 52 W 20—40 cm 3 O1-
sen—P i, H B IA A 100 kg/hm” B KT
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o5 35 4%

FIE 4060 cm T2 Olsen—P & &, %2 -1

Olsen—P & A4 = & b 51 Ll K 0 2%, 5 m

IRBE AU DR I 7 X6 258 R 388 Ak 3 i I 1

L7 25~50 kg/hm® B 7K H08E H .

4 5w
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JE =38 2 =0 28 > 4R 36 4 2 4F B OK W B i X i

FMF R RIA GG = F R =0, &

S 2 A 4% i A Ak B oK W B e 1 3K B BE K T 1Y

B2 SRS AR i e B Y 2 e R R

IR Ay B 8 7T B 34 R R A . 3 b A I K

N 7 A A3 RS 2R 2R 0 AT A L i A e ol YIS R

351k 24.91~38.65,26.10~29.26,50.33~58.38,
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T 24 2 ] i Gk 1596 ~ 20 % , 38 28 FI % 38 4b B Gk

65% ~8000 , R FEALFRTE 400 K .
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M2 AR A HUIE 2 ) %7 9 A2 K R 3 Ols-
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