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FEW 5 W HUE IE A H, BROIE 2 I 1 4l Ll S A AS R T 25 O ML 19 2 2 7 B I K S TR T K i A Ak B
B - S Ak R R Y B  H B T AT AR T, O 18.61 mg/kg, BICHLBE . Fe-P Ml Cayo-P # B 42 40 Fth i
1 49 592,55 mg/kg 41.97 mg/kg Fl 338.77 mg/kg s A T #E A FE 14 48 4 5T 43 Al HL R 3 T L A A
AL I, 25972.80 mg/kg, AP I O-P 19 & 5t 78 7 Fi 7 b A T 1 43 0w =i - 43 918 43.44 mg/kg Fl 64.37 mg/
kg s 6 AE B AE AL B () 13 Ca,-P 1 Cas-P B 5T &L 57 B0 5, 43 918 27.53 mg/kg Hl 94.14 mg/kg, {H 5 F K Hif 2 A K
LR A A B IR 25 R 2 A IR AR KSE R T K R A B - A Al L BB AN O-P Y R AR B S H B
T AT FEAL B, 7355 9 770.47 mg/kg 13.50 mg/kg.58.99 meg/kg; K AT AL BE - 5 Cay,-P B 5 7 R & H
Em THAMRTEELL IR, 2 320.62 mg/kg, BT HLBE AP Fl Fe-P 11 57 5 43 400 55 At i 25 A ¥ 22 RN 3%, 43 ) A
541.96 mg/kg.34.50 mg/ke 36.42 mg/kg; fEE AT FE AL T + 3§ Ca,-P 1 Cay-P 9 IR 20 0% 8 {0 5 46 A= B 788 b B
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PR RE ) FH FAT P AR 3ot 2 e 8 I AS R 23 7 R AR ) I R e 38 7=, 1l HL & S BUE Y = K. R 3 % T
F AR A R A M OB A AE — R G IR R R A B R £ B U R AR W R R B I
SCHE LT TR RO ARDE SR SR T e LS R WA R A EEE T AR A
HLAS I HLSTETE , B HLBE 7 Z 564k ) JC PLBE (inorganic phosphorus, Pi) 5 A" RE % A5 4 Wz e F) T R 98 S
BRLOM Pi g5 vk R M+ 3889 Pi A] 438 Ca,-P.Cag-PLAl-P . Fe-P,O-P.Ca,,-P X 6 FiIE & . AR S
() PLXTVE Y B R 8 35 A 2R R B b i — /N S E Yok Ul B A 80 . 9 EARTFRIE A Pi
YU A DL B SO AS AR ) o AT 5 B iR i R Oy ek 2 e e,

ANFVERAET7 S 25 R = i AR B — g R e R B, I AL SRR AR R
Ca,-P B 5 AT, T KR AE AT I8 1 55 AR RE A9 AT DR 28 0 — 28 51 2 107 RE % fiff T K AT #E + 4% Fe-P MO 5 55
T AT AL B FOR-SRAC A L B R -IR IR B 1 T RE ok b M I, 4R R R g R
B, b —FEME Y R 7 RS AT LA AR 2R BE 8 #h 72 Bk b 1+ 3 A0 A ML S RHE I i 95 i oK, H S RHMEDI 1Y
WA B ES P AR A 2 PEAR e YA T2 O AR R RE L
(0 B gh Pk 22 L W0k i it T 2 3 Bl RS BT AR 3R, DT 48 o8 1 W A A e N B R R T AR T e R
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FIURT » CA — 227 3 X0 A (] b 3 2 30 () TE AL IR A5 AT WF 5T o (EL 78 B T Ve~ JSUT 8 AN [8) iy 724 0 %) F )=
RIETEALBEIE A Feoxh T AR Y o SR ARG A W 5D AW ST LA R A AR B AR B AT X 4 %) S [6] i
VYT 2 W AR RIEZS Pipy & BEEAT I 5E  OF 0 H 5 5 FEAR W0 & /N 22 MR 3R T B 19 56 R A7 73
A o LAS 9 e [ Al A 77 v 7 RUE AR B (D B A AT R L IR SR S B L B2 v i A ) P A 3R A e A A g
k7 1 B S

1 MR E

1.1 R XER

T 2019 4F 6 H & 2020 4F 6 AR R4 B £ 1k B AR UR (35.12°N 113,36 "E) # 4T , iZ IX g4k
73.2 m AEVHRR 16,1 C AR HIREK B 605.7 mm, H#CE 30, AR IR A 56 IX - HE 2R R W -, w R4
WG AT LA H AL B A WL A 29.19 g/kg, 42 & (total nitrogen, TN) & 1.46 g/kg. £ # (total phos-
phorus, TP)} 0.96 g/kg, A # (available phosphorus, AP) 4 7.96 mg/kg, TCHL#E (Pi) N 627.73 mg/kg.
Hrp,Ca,-P & 33.51 mg/kg,Cas-P N 98.78 mg/kg, AI-P & 47.24 mg/kg,Fe-P & 48.51 mg/kg. O-P K
68.38 mg/kg,Cay,-P 5331.30 mg/kg.
1.2 RIigt

SRRV AR T AR YR 22 H A AN DR S OB & i A /N o B 52 L X B & 26 A&
AN A SR I R RIS — AR R AT EEAE Y (previous crop, PC) L 435l o £ K Hi# (MD L K R
(S A FIFE (P H, FOR SR KB 058, K G M AN 3E & 19, 4648 5 Al ok JF R 80,55 AN H B e
I (fertilization level , FL) , 230 1 R % ML IE (+F, P, O5 150 kg/hm®) FRE (—F,P,0; 0 kg/hm*) , Hfth
JERL R R IE A — B Herb L 4l L 240 kg/hm? (K, O 90 kg/hm?® /NX AN 133 m?,3 K E & AT E/EY
Tl FF 24 i H L AR 0 FH TE) 45 3 DL 3% 1.
1.3 HBEXERLE

BN AR R 5 s R AE 0~15 em #HE L HELIR A S AR KT L 3 0.25 mm i, U + 58 TP,
AP RJAJEZS Pi(Ca,-P.Cag-P Al-P Fe-P,O-P,Ca,,-P) % . [A] I 45 X B AL 26 B 30 BRA/INAE , BUML |34
105 ‘CRTH 0.5 h Ji7 80 CHLT 2 18 BTk . I A bkl 2 o2 OF T H AR R 5 SR UL (PPAD.
1.4 MEMBRA X

+ 3¢ TP Ffi Ak Pi R H,SO,-CuSO,-K, SO, #H# ., H AA3 % 229 8l /0 H14 (F8 [E SEAL Analytical
ZSED M e AP S R IR IR S AR S -4E B P b @ e s PR AR DU SR SCER[20 1y
PR RLA P A



% 14 BE, 5 ARAMEES KT TEILIERRAYE RIS TR LT A L8R AR08 TR 25

1.5 HiEsE
JH Excel 2019 #4738 50 8048 40 1 /0 BT FOVE L SR FH A SPSS 22.0 B F 847 75 223 (ANOVA) (£ H
B (Duncan's # & M 22 15) L FH 58 #1138 42 43 97
*x1 EYHHEERE

Tab. 1 Field management of crops

B P i Ek pNIGA bR N
EUE ] 2019-06-11 2019-06-11 2019-06-09 2019-10-13
VETER ] 2019-09-25 2019-10-13 2019-10-13 2020-06-01

W /(B « hm™2) 70 000 250 000 330 000 3 750 000
1786 /mm 600 400 400 200
PRI /mm 250 100 100 13~15(44%)
%/ mm 45 35 35 35

2 H#REHSW

21 AEWMEEYTLIE TP AP PIiEENH

%2 NETHAEY KT B = A B AR A TP AP Pi K Pi B A [R] 25 0 5 20 05 i 1 7 22 4
B AT AR it M AR L 3 28 AR R 6 58 TP oo 43 5509 5% i 3 5K BI04 1 3 /K7 (P <<0.01). A3 3 #
A, M+F.P+F.M-F.S-F fil P-F 2B i + 4 TP Jit it 43 500 B Z 8 T AR L8588 (0 S+F 4 5A)K +
ez W) 25 R W2 AR W HUE AR AL B rh, 3% TP B s 8 KBRS SHF . M+F.P+F,S+F 48
FHET MAF M P+HF A M-F A 5 1 P-F A PR S-F Ab B, 25 5 35 8 35 5 % B A 7K S 41 e . M-F
S-FAl P-F kb B 43 TP Fi &t 20 805> 9% M+F S+F #l PF A B R T 17.40% .28.88 % Al 9.46 %.

J5 2553 A4 B R (R 2) BT HEAEY it NE K SR 35 58 BAE R 38 6 18 AP J5 52 43 50004 52 3k B A
FIKFE(P<<0.01). & 3 TIF H . M+F.S+F.P+F.M-F.SF fll P-F 2R + 3 AP Fift /0 0 B %
TAJEAA. -3 AP B i 40 B0 # BUEAE AKSE T i R E/NR IS M+F . P+F . S+F, 253 ¥ 8%, RIEKFE
THKRBEVNRI N M-F.P-F.SF, 225 ¥ 02 5% M5 LK FAH G, M-F.S-F fil P-F 4b 3 + 58 AP i & 43
B M+F . S+F M P+HF B R T 27.45%.24.27 % F1 39.22%.

G 22 WA (R 2) il B 7K SF- 1 3 28 G 1 P B 4 B0 B W 43 1 GR BB B 3 KO (P <
0.01) fl ki /K F(P<<0.05). AE 3 T AEH, M+F.S+F.P+F.M-F.S-F fil P-F &b # 5 + 5 Pi Ji & 550
By RE T AR . 85 Pi i Bl RBEVNRBOY M+F . S+F.P+F,M+F &8y 8% 5 T P+F At
PSF A T P-F AR, W38 T M-F AR 58 B I ACE A8 Lk, M-F . S-F #il P-F 4b 3 + 3 Pi 7 & 53
By iEE M+F . S+F fl P+F ABE R T 14.11%.7.12 % 1 6.99 %.

R2 AEAFEEDMERKENLE TP AP Pi RERRESHESBZWHNFTESN(F E)
Tab. 2 Variance analysis of effects of different previous crops and fertilizer levels on content of TP,

AP,Pi and its different morphological content(F value)

(SES TP AP Pi Cay-P Cag-P Al-P Fe-P O-P Cajo-P

PC 40.05 "~ 296.33" " 1.84 13.18" 7 8.70" " 5.58" 0.51 6.67" 1.68

FL 728.25" " 1146.257 " 69.62" ~ 231.737 7 44.00" 7 61.217 7 11.07 "~ 27.427 7 7.957
PCXFL 83.85° 7 524177 4.747 16.57 "7 0.73 2.32 0.79 5.657 4.697

:PC F/R A AE/EY) s FL R R il IT 7K F s PC X FL 3R 1 28 4E ) >t IR KOS x L % % 43 5] 3R 52 i g 3 (P <<0.05) #f ik & (P <<
0.0, FH.
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x3 AEBEEDFREEXETLE TP AP Pi RERBHERENH
Tab. 3  The percentage of TP,AP,Pi and its different forms in soil under

different previous crops and fertiliztion levels mg/kg

Ak B TP Pi AP Cay-P Cag-P Al-P Fe-P O-P Cajo-P
ENid 960.00 a 627.73 a 7.96 f 33.51 a 98.78 a 47.24 a 48.51 a 68.38 a 331.3 ab
M-+F 932.82 b 592.55 b 18.61 a 26.87 b 83.95 ¢ 40.66 be 41.97 b 60.33 bc 338.77 a
S+F 972.80 a 583.53 bc 13.20 ¢ 24.70 ¢ 86.57 bc 43.44 b 38.52 bed 64.37 ab 325.92 ab
P+F 822.09 ¢ 568.12 ¢ 17.77 b 27.53 b 94.14 ab 37.47 cd 40.58 be 57.62 ¢ 310.78 be
M-F 770.47 d 508.93 e 13.50 ¢ 2111 e 66.26 e 31.97 e 36.14 cd 58.99 ¢ 294.46 ¢
S-F 691.84 541.96 d 10.00 e 22.67d 75.39d 34.50 de 36.42 cd 52.36 d 320.62 ab
P-F 744.35 e 528.41 de 10.80 d 23.04 d 78.78 cd 32.95 e 35.08 d 50.62 d 307.95 be

e M F AR 33 B0 B A T R A0 78 AL B, S+ F AR 38 Bt JE A9 R 5 R A B L P+ F AR 3% 3 B0t B A9 A6 A i 76 AL 2E, M-F AR 3R BR AR (Y
TR AR TS F 17 BRI A A 1 2 A B L P BB 16 Ak B, 26 g — R [N 5 5 3 % A i - B S () b R 0% 57
EE| B E(P<<0.05), F .

22 AREBEEYDFERKETLEFRRARES PINRESHESH
2.2.1 Ca,-P Wyl E /1%L

2832 2 7 50 BT AT AL BHEAE Y it I8 2K T R U 28 BN - HE Ca,-P T 43 B0 R ) A B AR B KT
(P<<0.0D).\E 3 W[ LIAEH . M+F.S+F.P+F M-F.S-F fl P-F &b 3 [i] ) + 4 Ca,-P Ji it 43 505 AR
TR 2 R IR B E . L Ca,-P TR/ ECH RBEVNRIN P+HF. M+F.S+F.P+F fl M+F b3 g 2%
T SHF &HEL,P-F A S-F A 35 T M-F A8 5% M AT K A8 1 . M-F . S-F #l P-F 23 -1 Ca,-P
RSB A MAF . S+F Al P+F AP R T 21.43% .8.22 % 1 16.31%.
2.2.2 Cas-P Ry E4T5L

A3 AT BN A5 0 A AR 0 R AE 7K S X6 3 Cag-P 5 20 55000 52 R 3k 81 1 3 K S (P <<0.01). A5 3
A AEH . M+F.S+F.M-F.SF fl P-F &b B + 3 Ca,-P i 20 8088 2 8 TAKE 138 P+ F AbFEAR K
XM SR E. L Ca-P B KE/NEM K P+F.S+HF. M+F.P+F A B EE ST M+F
LB P-F ORI S-F A0 BRI 25 T M-F AR EE. 5 8 B0t I8 /K S A0 e o M-FUS-F R P-F 4bBE 43 Ca,-P i 2 43 4K
43 M+F . S+F fl P+F AF R T 21.07%.12.91 % f116.31%.
2.2.3 AP 55

AP 78 +HETOALWE St v 5 A S L.l 2 mTN it AR KO X B ALP T a4 B 5 ) S B A
FIKF(P<<0.01) , RELEAE WX 48 AL-P [T 8 53550 52 w3k 21 i 7K (P<C0.05) . 3R 3 W LLE A £
AP R 8S M+F . S+F.P+F.M-F,SF fl P-F 4b Bl 2 i) it 22 S 44 35 3 3% .+ 3 AP FRi 20 B
KREVNEI N S+F.M+F . P+F,S+F 4B EST P+F A SF AT P-F OB T M-F AR, 2
SR SR B AR K AR e M-FLS-F fil P-F Ab P 438 AL-P i 43500 348 M+-F.S+F fil P+F Ak
PR FE T 21.38%.20.59 % Al 12.06 %.
2.2.4 FeP (RS

2 2 40 B BT e BB 7K S S+ 48 Fe-P 5 o 43 500000 5% Wi 3k B A 8 3% 7K (P<<0.01). A3 3 AT LB H
AJE T Fe-P i 085 M+F.S+F.P+F.M-F.S-F il P-F % Ab 3 2 [] i) 22 5 249 3k 2] W 3. % Lt IR 7K
SR, 4 Fe-P 80 KEI/NRI Y M+F. . P+F.S+F, 2% %A 583 RALAKE T KB/N R SF,
M-F.P-F, 25 ¥ R 8 %, 5% Wit I8 K FH e M-FLUS-F R P-F AR 3R 4 3 Fe-P FR8 08040 948 M+F,
S+FM P+F ACBEFFET 13.90% .5.44 Y% fil 13.55%.
2.2.5 O-P W%

277 2843 M1 A4 (3R 2) i B 7K - X 42988 O-P 57 85 43 H501 52 0 38 3 0% 2 7K 7 (P <<0.01) , BT #EAE ¥ F1
THEZT X A O-P B ks B B K (P<<0.05) A% 3 T IEH . M+F.P+F.M-F.SF fil
P-F Zb 3 138 O-P FT i 40 803 W AR T AR 13800 SHF A S AR HIEZ m 2R AR %, £ O-P i
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BB KBNER AN SHF MAF.P+F,.S+HF AP EERT P+F AH;M-F 8% 5 T SF Ml P-F AR
558 UG AR K A e, M-FLUS-F Ml P-F b BE 38 O-P i 2 50 58 M+F.S+F M P+F 4 # R T
2.23% .,18.66 % Fl1 12.15%.
2.2.6 Ca,-P [RE

555 2 J7 AT AR K -5 A N L Cay,-P SR A3 B0M S 0 3k B B 35 K F (P <<0.05)
#3ALIEN  M-F Ml P-F 2L H% 1 3E Ca,,-P Bri /800 & LT A L3, 1 M+F.S+F.P+F fil SF 4
S AN -2 A 22 5 R B 3. 1 Cayo-P Buis 508l RE/NRI Y M+F.S+F.P+F,M+F 43 i 3
T P+F A S-F A3 EF P-F AN, B35 T M-F A3 5% MU IE K A8 e, M-F . S-F #il P-F &b 3 +
18 Cay,-P it /3504 4% M+F S+F #l P+F A3 F R T 13.08%.1.63% F1 0.91%.
23 ARWEEDTENEPPATURESTERMNXE

ANFAL PR 4 /NFE PPA NER 4 7R & /NZ2 PPA FEH MU T /9 i KE/NR I P+F.S+HF.M+F,
Wb PR ) 25 AN B 3 IRIB A T i KR E/NE B P-F.S-F .M-P,P-F & ¥ KF SF fl M-F &b 3. 5 % #jiti
AEAR L . M-F . S-F.P-F b B /N % PPA & &4 58 M+F.S+F.P+F 4B F T 32.23%.37.43% Al
24.07 % Wi HEAE WA 4 /N2 PPA 5 RS Wik 51 8 3% K F L BRAE A 3 I T & /N PPA &R H - H [
L HAEHXM & /N PPA BRI A 3. HHERY Pi/ TP 6% MU AC A9 kb B, S+F A0 B B 3 5 F M+F f1 P
+F b, 350 8.84 %5 FN 12,99 % AEBR AR AL HR b, S-F 4 FR i 3 T M-F A P-F ARH, 439 5 Y 15.66 %
F119.48 Y0 U AEAE WA 2 2552 0 1 38 Pi/ TP B K/ ARt JE 7K S A1 3% 28 B AR F X 38 Pi/ TP 5% A
BE L AP/PILHRE/NER N M+F.P+F.S+F,M+F #l P+F 4B 5§ 3% 5 T S+F A3, 20 91 &
38.95% 1 38.27% .M-F b & T P-F b B T SF AL, M-F b B 5 E & T P-F Al SF AL, 43 5 5 s
43.81 %01 10.98 Yo . B tEVEY) i NE /K- — & A2 BAE FHAR A B 35 52 1 3% AP/Pi (19 /1.

HEAE By WA FH B BB UR T PiL R I 0 r & /N A PPA 5 3 Pi Y R AR R RT#E/E Y AL 316 PPA/
Pi 75 % MU IR K E T B R E/NE I PHF.S+E M+F, =% Z [ #5143 53 K F; 72 BRIE K E T B k3
INRBUAP-F.M-F.S-F,P-F 4B g 3 5 F M-F Il S-F A2, 2 5/ 7 22.98% M 24. 96 %0. i 7£ 7 ) %
PPA/Pi 15 i ik 5] . 2 KV il HE AKX PPA/Pi Y 5% W ik BB 1 257K -

x4 AELENENEZEPPAREELTEHMEENXE

Tab. 4 PPA of winter wheat and its relationship with soil phosphorus content under different treatments

b PPA/(kg+hm %) (PY/TP)/% (AP/PD/% (PPA/PD/% | ¥  PPA/(kg+hm ?) ((PYTP)/% (AP/PD/% (PPA/PD/%
M-+F 29.11 a 64.23 b 3.14 a 4.92 a P-F 25.14 a 63.73 b 2.05 a 4.77 a
S+F 33.00 a 72.57 a 2.26 b 5.66 a Fpc 7.00" 31.51* " 126,58 * 5.78"
P+F 33.11 a 66.68 b 3.13 b 5.83 a Fro 92.89* 0.47 229.38%* 36.86*
M-F 19.73 b 65.84 b 2.65 a 3.87 b Frexrr 1.58 3.10 23.00 % * 1.44
S-F 20.65 b 76.15 a 1.84 a 3.81b

2.4 TEHRREES P XL /INE PPA BT HE

Jy 7k BRI R PLAREDER S PPA ZE B K FR X RN RDE R Pi & s B & /N PPA i
FrAHSEA B B A2 43 M. i 26 5 A] 1 Ca,-P.Cas-P Fll AI-P 5 PPA [i] S 4% W & IE A& (P <C0.01) ,Fe-P 5
PPA 5 I # 1IE M & (P<C0.05),0-P fl Ca,-P 5 PPA A K, 14 Pi B &R PPA AY B3 0 Gl 42 R 50D
i K BN/NFFE N : Ca,-P (X, :0.660) AIFP(X4:0.497) \Fe-P(X,:0.024) ,Cas-P(X,: —0.006),0-P(X;:
—0.064) ,Ca;,-P(X;:—0.286). HiH ,PPA 55 Ca,-P(X ) Bl 42 28 H5 I AH 56 2 BUHR 5 K, Ul I & 114 26 WL 57 ik
R H A # 5Tk 5 R, AT UL Ca,-P 2 AR oA R B I8 L A AP (X ) I AR SC R AC0.678" O HEAEE 3,
[7i] B 38 78 2R 850 C0.49) AR T Ca,-P, AT UL I XF /)N 22 4 bk Wl 58 BR A T 42 Uk & 5 0. T Cag-P(X,) .Fe-P
(X)), O-P(X;)Fl Cayo-P(X ) A R EUR I ] 0.763° " ,0.568" ,0.403 F1 0.311 .15 K Hiili 42 R EEAR /D
BB R AELARIR A —0.006,0.024,—0.064 F1—0.286, #EI (1R AT g L 5 Ca,-P A1 AP WA B AEF .
BV g %o 5 M G A TR A5 Y P T A AR B SR B AR AR L i — 20 B AR R AT R B, Cag-P A
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Fe-P #Bi i Ca,-P 1 Al-P X4 /N4 B A Ak e 2 R (] 422 4F . rl DL Ca,-P Al AL-P X bR i 22 B AG o1 ik 488
K, Cag-P Al Fe-P N 7] B8 %3 i JE S 55 A0 A RE gt 30 e 3+ BE AL H O-P #1 Cay-P 5 PPA [ IEAH &
FKBRARE, HHBRRBCNAE, L O-P 1 Cayo-P iX 2 FhE 2 248 Y b2 xfE LA Ao e O

%5 TEARKESPIiABR5Z/INE PPA WAL SHIERHF

Tab. 5 Correlation analysis path analysis between contents of different fractions of soil Pi and PPA of winter wheat

[HESHEEES 4

EiER MXHRE #ERRK

X, X X X, X5 X B
X 0.794 0.660 —0.005 0.283 0.014 —0.020 —0.138 0.134
X 0.763" " —0.006 0.542 0.315 0.013 —0.021 —0.080 0.769
X 0.678 "~ 0.497 0.376 —0.004 0.014 —0.040 —0.165 0.181
X, 0.568" 0.024 0.377 —0.003 0.289 —0.028 —0.091 0.544
X5 0.403 —0.064 0.210 0.002 0.312 0.010 —0.067 0.467
X 0.311 —0.286 0.318 —0.002 0.287 0.008 —0.015 0.596

X1~ X /3 3F R Car-P.Cas-P.AL-P .Fe-P.O-P.Cayo-P [ i i 73 8 X 10 5.

3 GRS

3.1 AEMEKELTIE P RESEHFME
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Content of different fractions of soil inorganic phosphorus and their
contributions to phosphorus accumulation in winter wheat with
different previous crops and at different fertilizer levels

Shao Yun, Wang Lan, Wang Pengfei, Hou Meng, An Jiahui, Zhao Yuhao

(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract; In order to confirm the influence of different fractions of soil inorganic phosphorus and the effect on phosphor-
us accumulation of winter wheat after different preceding crops, a two-factor field experiment was conducted to determine the
total phosphorus, the available phosphorus and different forms of inorganic phosphorus contents in the topsoil(0-15 cm) before
sowing and after harvesting, with three previous crops(maize. soybeans, and peanuts) at two fertilizer levels(P,O; 150 kg/
hm? phosphate fertilizer(+F) and P, O; 0 kg/hm?® phosphate fertilizer(-F)). Meanwhile, the phosphorus accumulation of win-
ter wheat plants in mature period was measured, and the contribution of different fractions of inorganic phosphorus in soil to
the accumulation of phosphorus of winter wheat plants was analyzed through path analysis. The results showed that the content
of total phosphorus, available phosphorus and the different fractions of inorganic phosphorus in soil were significantly reduced
in 0 kg/hm?* phosphate fertilizer treatment than that in 150 kg/hm?” phosphate fertilizer treatment. On one hand, at the conven-
tional phosphate fertilizer level, the AP content in the preceding maize treatment was highest and significantly higher than oth-
ers, being 18.61 mg/kg, and the content of the Pi, Fe-P and Caj,-P in soil in the preceding maize treatment were all the highest
one in the three previous crops treatments, being 592.55 mg/kg, 41.97 mg/kg and 338.77 mg/kg. respectively. The content of
the TP was highest and significantly higher than others, being 972.80 mg/kg, and the content of the Al-P and O-P in soil in
the preceding soybean treatment were the highest in the three previous crops treatments., being 43.44 mg/kg and 64.37 mg/kg.
severally. The content of Ca,-P and Cas-P in soil in the preceding previous peanut treatment were the highest one in the three
previous crops treatments, being 27.53 mg/kg and 94.14 mg/kg, but there was no significant difference in the treatment com-
pared with the previous maize and soybean crops. On the other hand, In 0 kg/hm® phosphate fertilizer, the content of the TP,
AP and O-P in soil in the preceding maize treatment were the highest one in the three previous crops treatments and significant-
ly higher than others, being 770.47 mg/kg. 13.50 mg/kg and 58.99 mg/kg. respectively. The content of Pi, Al-P, Fe-P and
Cayo-P in soil in the preceding soybean treatment were 541.96 mg/kg, 34.50 mg/kg, 36.42 mg/kg and 320.62 mg/kg, and the
Cao-P content was significantly higher than other crops treatments, respectively. The content of Ca,-P and Cag-P in soil in the
preceding peanut treatment were the highest one in the three previous crops treatments, being 23.04 mg/kg and 78.78 mg/kg.
respectively. And the phosphorus accumulation of winter wheat plants in the preceding peanut treatment was all the highest one
at the two phosphate fertilizer levels, which was 33.11 kg/hm* and 25.14 kg/hm?®. At the conventional fertilization level, there
was no significant difference between the peanut previous treatment and previous treatments of maize and soybean, but under
the 0 kg/hm® phosphorus fertilizer level. that peanut previous treatment was significantly higher than the previous treatments
of maize and soybean. In addition, the order to direct contribution(showed as the path coefficients) of different fractions of soil
inorganic phosphorous on the accumulation of phosphorus of winter wheat plants form the highest to the lowest was as Ca,-P,
Al-P, Fe-P, Cag-P, O-P, Ca;,-P. And Ca,-P in soil was the direct source to phosphorus accumulation of wheat plants, Al-P
came second, and Fe-P and Cag-P in soil were the slow-released phosphorus sources to wheat plants, while O-P and Ca;,-P in
soil were difficult to be utilized by wheat plants. At different fertilization levels, the previous crop significantly affected the con-
tent of TP, AP and Ca,-P, thereby affecting the phosphorus accumulation in winter wheat plants.

Keywords: winter wheat; preceding crops; inorganic phosphorous fractions; phosphorous accumulation; path analysis
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