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WATTF BB SR, 0205 T A HLPE  Ca,-P Cag-P Al-P Fe-P O.-P % Ca,,-P & .3 EARSC; THLBE S £
TP A0 2 25 R ARG (R A DL | Ca, -P ARSI ) s FHLIE S 2  Ca,-P 1B IEHIC A AL 5 215  Ca,-P \AL-P Fe-P 3
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SRFEMR, 5 0,-P . Cay-P LA, S0 1 KTEE TS PIFG S B AE DR B r R/IMRIKHy Ca,-P>Fe-P>AL-P>
Cay-P>Cay,-P>0-P 3% 5 & TE & TCHLIES A R8T R DG A3 BT i 45 SR — 28,
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Effect of site-specific fertilization on soil phosphorus in purple garden soil
SUN Qiangian'?, WANG Zhengyin''* ,ZHAO Huan' , WANG Xiaojing' ,LLV Huifeng' , CHEN Yi'

1. College of Resources and Environment, Southwest University, Chongqing 400716, China

2. School of Physics and Electronic Science, Fuyang Teachers College, Fuyang Anhui 236037, China

Abstract: A three-year (12 seasons) of experiment was conducted on a purple garden soil under a lettuce-cabbage rotation
to investigate effect of site-specific fertilization on soil phosphorus (P). The combined application of organic manure ( peat
or rapeseed meal) and chemical fertilizers in purple garden soil was the optimal treatment which improved the content of
phosphorus as well as the ratio of available to slow-available P in soil inorganic P and did not increase the risk of
phosphorus leaching. The addition of P and potassium fertilizers could increase the content of phosphorus but failed to

improve the proportion of available and slow-available P in soil inorganic P. The addition of nitrogen and boron fertilizers
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and conventional fertilization treatments decreased the P concentrations and increased the percentage of unavailable P in soil
inorganic P. The no fertilizer treatment displayed lowest contents of P and highest percentage of unavailable P in soil
inorganic P. The results showed that the content of inorganic P was 4—6 times higher than that of organic P in the purple
garden soil. The main inorganic form of P was calcium phosphate which accounted for 60. 89% —67.92% of soil inorganic
P indicating a low weathering stage of the soil. The contents of inorganic P were in the order of Ca,-P>Ca,-P>Fe-P =~ Al-
P = O.-P>Ca,-P. The total concentration of Ca,-P and Al-P accounted for 11. 47% —19. 43% of soil inorganic P
suggesting the lack of the most effective phosphate in the purple garden soil. The total amount of Ca,-P and O.-P
accounted for 42. 48% —59.55% of soil inorganic P indicating about half of inorganic P was unavailable for crop. Soil total
phosphorus was significantly correlated with inorganic P, organic P, Ca,-P, Ca,-P, Al-P, Fe-P, O.-P and Ca,,-P. Soil
inorganic P was significantly correlated with various forms of phosphorus (except for organic P, Ca,-P and available P).
Organic P had significant positive correlation with soil total P and Ca,-P. Available P showed significant positive correlation
with soil total P, Ca,-P, Al-P and Fe-P. There was significant positive correlation between O.-P and Ca,,-P. These results
showed that various forms of inorganic P and organic P were in a dynamic balance and interaction in the cycle system of soil
phosphorus. Soil pH was highly correlated with the studied forms of soil phosphorus. Correlation analysis, path analysis and
stepwise regression analysis methods were applied to examine the relationship between soil available P and inorganic
phosphorus compounds. Soil available P was closely correlated with Ca,-P, Fe-P, and Al-P. Path analysis and stepwise
regression showed that soil Al-P and Ca,-P had significant positive association with soil available P while Ca,-P had a
significant negative association with soil available P. Additionally, yields of lettuce and cabbage were significantly
correlation with soil Ca,-P, Cay-P, Al-P and Fe-P. The correlation coefficients of various forms of soil inorganic P and
yields of lettuce and cabbage were in the order of Ca,-P>Fe-P>AL-P> Ca,-P>Ca,,-P>0.-P. On the basis of these results,
it can be concluded that Ca,-P and Al-P followed by Fe-P and Ca,-P were the most effective forms of phosphorus while

Ca,-P and O_-P were ineffective forms of phosphorus in the purple garden soil.

Key Words: purple garden soil; located fertilization; phosphorus availability ; phosphorus form
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JURSE X (I REgE Se A r  J 13 B H TRY Az T AR R Ak, R FHREALIX 4l 53, it
SRS A 5 10 1 B AU B C LE (N PSK o) S X B SR 9 SR H, (1) F MU IE (CF) - N225+P,0,60 +
K,052.5+ %K 45005 (2) N,;P.K,, ( CK) : N225 +P,0,75 +K,0150; (3) NP, K,, ( +N) : N300 + P, 0,75 +
K,0150; (4) N,;P, K, (+P):N225 +P,0,150 +K,0150; (5) NP K,  (+K):N225 +P,0.,75 +K,0225; (6)
N, PK,,B (+B):N225 +P,0,75 +K,0150 +B0. 9; (7) N,;P.K, M, (+M, ) : N225 +P,0,75 +K,0150 +Jg i 2250
(RRALAZENGE) 5 (8) NP K, M, (+M,) :N225 +P,0,75 +K, 0150 + k741 2250 (GEAARILEAZ=RIHT) 5 (9)
NP, K, (CK,) : AHEAL, iti A F A7 0 kg/hm®, 4 WRER ,/NXTEFL 7. 05 m* (4.7 mx1.5 m) , 455 HHE N
B/NX 56 7, BREE N 34 em, ATHE R 38 em, HEECAEEL IR (N,46% ) (i3 BEFR 5 (P,05, 12% ) , Z AL A7
(K,0,60% ) WHAE (5 J100, B,15% ) . Je 5 (4= N14. 63 g/kg, 4> P3.16 g/kg, 4= K2. 45 g/kg) SHAFHM (4
N52.43 g/kg, 4> P11. 20 g/kg, 4> K14. 34 g/kg) FIAGFEIK (AL N649. 00 mg/kg, 42 68. 84 mg/kg, AL
P22. 50 mg/kg, HAL K691.00 mg/kg) . Hor AHUESFFRIEA & 375 Ve A & IR ke S, B R
HUIEEIE T, H AR Al A 7 A B A UL

SEALISS T 2005 45 H % 2007 4F 11 A #ET R 6 - SR 4e /Ry o, SR e mi i 12 22 (7E) B3 (HD
BT SRAS TG 6 2%) o FeAEIEe o B b MRS M S5 (e B AN TR] A 5 55 A b, T S R R e NS, Ry
WA PSR SR R BEAE B AE B IE RN A AILAE 4R SR AR — Uit A (B ALIERM R ZiE ) L IR E AR
IG5 3 KHE 25% 50% 25% A . APRUEIRES TAERESME WOk EBEY G, TEARATELEA )2 F/NX
K53 WAl N T RIZ B AR AR B K B s A B I s SR i
1.2 B HERE SR A B Ty vk

£ 2007 Fd i — A EYIGR)G , BL0—20 em + )2 14, K0, a2 B AR BI85 (TP) |
AHBE(O-P) JCHLBE(1-P) TCHLBELL 43, HHESEAR AL MR 7 B35 g .+ IR 2R NaOH 5%
il BB - R BRI E ; TCHLBE /> 0= 42 SR A 36 0B 25 00 1 7 ik 40l Ca,-P Cag-P (AL-P
Fe-P Ca,-P 5 O.-P(FIEEHE)6 FIEA ; TTHLBE SR A TR S TCHLBE & & Z F, 45 41 40 A i 5B S
5 o TOHLI I A8 e AL R RS e BE S SUR T DPS AT

F1 X TEERRUMER

Table 1 Basic agrochemical properties of experimental soil

s oH FHUR A R R
Treatment (H,0) Oreani )\“ Alkali-hydrolyzable Rapid available P Available K

T ments reganic m r

catments 2 gamie matte nitrogen/ ( g/kg) /(mg/kg) /(mg/kg)
HHUIE (CF) 7.60 36. 1 270 24.3 180
N,sPsK,(CK) 7.58 33.6 114 31.8 250
Ny Ps Ko (+N) 7.67 33.7 148 27.2 240
NisPoKo(+P) 7.58 35.0 241 37.6 250
NysPsK;s(+K) 7.57 32.9 120 31.8 380
N,sPsK,,B(+B) 7.50 35.9 228 29.5 260
NsPsK;oM, (+M,) 7.51 46.4 120 61.3 340
NysPs KoM,y (+M,) 7.39 39.9 169 55.5 290
NoPoKo( CKy) 8.00 34.6 116 16.2 100

2 #REitg
2.1 EMEACNT 3R 18 TP 1-P il O-P & AU IR
2.1.1 TP

5 TP bron - HERE R 10 R i R R R S SR S AR ER L Ty 22T R A8 (L 4R £ 3
el b 384l i 22 Ak B T i KO- (P<0.01) AR AR A 984. 38—1507. 81 mg/kg, £5 A B R/ IMKIR Hy
+P>+K>+M, >+M,>CK>+B>CF>+N>CK, (3% 2) , &I BRI )L 3 4 EA S SR E ik 12 22 (7)) ,
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TR A A it L 8 R T Y TP A XUARFY S A ST R I, SR 4 0—20 em 9 4B HLAH 4B R H
BT 1.2 4% SR PR 3 A bR YR SEAFRIC IR T TP i X B Ok SRR H &
BB SR (JeR 4 P3.16 o/ke SEFFHIA P11.20 o/ke) , LA HUBS Jy 32 5 T MG 0 Ab B4R 5 S5 6K T
TP 53, 2R PR by 0 L A B2 W A i P I, AR T AT LB A 360K, (A2 Ll 5 i ARAIR ( &k
68. 84 mg/kg, WAL P22.50 mg/ke) . HUMALALIA 4 bR BET 3 AL BN W AR T TP S, X SR
SEPE RN R R R AT ST AL B 4 TP B Rt i, UL AL A B A R A TP S &
B, ST AL PR R T TP i (AR A SR A AL AR I B S T CK ARERR X X
— BRIP4 5, H 32 B R T B B A PR A AR HE T B SR A AR K CH = e UK T2k R L e e A B ) A
WRARKEE , A TR R A KA 4582 18] I |, 1 = 38RE 50 N 0—20 em 42 H4F, 5T 5 10 it JE X 48
taskbd HHFZ LT LR RRB A R Tt — 2P, B (CK,) Ab3E TP & ik, v IS AL,
+HETP W TR,
2.1.2 1P

FBAEPE1-P 5 B 22 5 A F) TR E 7K (P<0.01) 2B O 828.10—1304. 70 mg/kg(£ 2) . &A4b
FARE A S ISR A — 5,
2.1.3 0-p

14 O-P B RS AL HE] 22 SR B T B K (P<0.01) , & 28 E I Bl R 156. 30—265. 60 mg/kg, %
AEBRR/IMEYRH CK>+M,>+M, >+B>+K>CF=+P>+N=CK, , 7R LA 5 TP 1-P AR K 2ZE R (F2), WK
CK Ab3E O-P & i ey , FLJ PR AT B A2t AL B S8 7=t ARG, A T IC AL B 2% b BRVE P R 8 R oK
WAL, AR At R St AR K B BT BB BRI A BB 7 4k, BLAh, 3Bk Ab B O-P & i
ARAG A THE A M TNE AR, (BRI BAE LR TP 1-P & i B fes . HR KA RE 2 (1) B B AL BHgE 32 7 i
AT, W (2) IRPR I ES , 5 2 3 TOALBE B i 45 41 05 s DR = 7K ST, DT A A 42 W AR
PRI, EIEAPLBEABERR 2R, 2 T RE S ARWrEE b A OB b S A 1

LA &3 B2 5T LU AE 55 40 3k b JCHUSE & B A MLBE & i1 4—6 £, JCHLIEAE 3R 5
F 5, WEILALAY 4 S abE B R PP AL P A ek TCHURE B DU Y 1 e A v TR G e Ak 3
Sl TOHLEE S A AU A A ik, JCIRAL PR 4B  TOHLBE KA HLBE ) A e ik, 3 A HLIB AR B A
SRR e ARAL 3+ HE ARl TCHLBE KA HLBE Y B m 5, TR B0 AC Ak 38 4 498 4l T AL B AT HILBE 1) 7 i
BAK, S350, kA e s AL B 41 Olsen-P 19 7% & 7338 61. 3 mg/kg Fl1 55.5 mg/kg (£ 1), WA IEATE
Hecketh Fll Brookes' " FF#i %2 i Olsen-P 4 60 mg/kg FIMRJE K %5 B2 76. 19 me/ kg AT -+ Hemk 2 ki i
FHEEFE P, BB AE— 2 JOAUIE LR T 3 i/t 00 A HLAE (SRR U i ) B B R Rl 3 8 s it ™ i, LA
B IR TP KA MUBE A i 5 I T, RS 238wl 20 % i KU

®2 FEIGEARLE LEENEE AVBNEHNSE

Table 2 Contents of inorganic phosphorus, organic phosphorus and total phosphorus in different fertilization treatments

b3 TeHL#E/ (mg/kg) FHLHE/ (mg/kg) %W/ (mg/kg)
Treatments Inorganic phosphorus Organic phosphorus Total phosphorus
HHLHEAE (CF) 914.06+23. 18f 203.13+2.33d 1117.19+30. 14f

NisPsKo(CK)
Ny PsKio(+N)
NisPoKo(+P)
NisPsKis(+K)
N;sPsK,;oB(+B)
NisPs KoM, (+M,)
NisPs KoMy (+M;)
Ny P Ky (CKy)

1078.13+15.42de
859.38+14.68¢g
1304.69+20.41a
1218.75+46.77b
1046.88x10. 60e
1148.44+17.71¢
1109.38=+11.26cd
828.13+15.68¢

265.63+10.11a
156.25+6.71e
203.13+13.44d
210.94+2.12d
218.75+3.72cd
234.38+9. 11bc
250.00+13.47ab
156.25+5.21e

1343.75+25.67d
1015.63+50. 12g
1507.81+23.45a
1429.69+38. 65b
1265.63+12.38e
1382.81+30.51¢
1359.38+37. 66¢cd
984.38+24.36¢g

B B RER T 2200 e
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2.2 ENAEXTEE ER e  TCHLBE A A o i B
2.2.1 Ca,-P

Ca,-P WHHEY) BA w5 A M, BAEW A S IR AL H Ca,-P 75 ] 25 Sk 8] 14 W 27K OF
(P<0.01) , &l 18.75—51. 88 mg/kg(K 3) . AR /IMEIK A +M, >+M,>+P = +K>CK>+B>+N>CF
>CK, , K/MIF 5 TP \1-P A3, Jemib 3 53R B Ca,-P & it , H 5 H B A 2: ik 3 1T
K UEBIFE TCAUIE FE Rl _L 34t A ALIE , Ef% i 248 & L IERY Ca,-P & i, X EZREN(1) LA PR
F BT LB BE 5 (2) L A AR AR R - 5 b B Bl A0 W B, AT R T R JC AL 1) A 55 T 1)
Befk, SEAERE S SRR ST I S HLAE AT BT L SRTCHURE A S AL, AN EL 28 hn + S C LB A 3 s
R L YA TS ) |G R R i 1 L 7o =1 o0 | K A SR S5 g
2.2.2 ALlP

AL-P EAEY) ) 55— R IR, A7 NN NS Ca,-P ERIAIS ™, S ALEE ALP & &) 22 SR 8 T
FKT-(P<0.01) , & EEEH 76.25—170. 42 mg/kg( 3 3) , HALTRK/NIFF 5 Ca,-P HA
2.2.3 Ca,-P

Cay-P JEAEYI I —Fh s 2 25 Ab BRI 22 FaR 5 T R 3% /K- (P<0.01) , & &5 Fh 125. 00—
277.50 mg/kg( % 3) . 5 Ca,-P RIS, e AL FEAY Cag-P S48 CK AMHLE 2 NI B T4 6 i1, X1 fE
HUeHA I Ca,-P & i m A K, T 0t A BI T Cag-P A RLBEIR Ca,-P J7 10454k,
2.2.4 Fe-P

Fe-P JEAHMIAY 5 — 2wl I 2 45 A B A 22 573k 1) T e B K (P<0.01) , & HEVE A 115. 00—
162.50 mg/kg( £ 3) , F BRI/ NIF 5 Ca,-P FA—FL,
2.2.5 Ca,-P

Ca-P AP ARG A AbBHE] 22 TR 8] T B E /KT (P<0.05) , &= FEIN 375. 00—481. 25
mg/kg( % 3) . WF5 Ca,-P A—3 RIK KA +P>+K>+M, >+B>CK>CK,>CF>+M,>+N, i Duncan #1574
IR, BARER 225 W (HURRR T HIBE B e m Ab B 5884y T A B 2 S AN ik 6 AL B
[ JC 5 25 5 o X UL AR ) IR AR A ol KA i AR AR, — S Tl RE 4 W ISR, it AL 338 rh A i T
WAH] A I N AL N B KA . X S ARIE R 2006 451 BOBFSESE AR, B, AR — B RS T Cay, -
P AREAE , W GRS IR HAL B, Ca,,-P AT BERIEAN , 33X T BA AT S5 Wi U5 5 sk e R RN R 3 — 2 R I, 3
BETEHIBEL T 12 0] Cao-P JT M E LR, 5 Ca,-P LA R A2, AL BE Ca -P & ARAK, JB 4R
I\, 3T e S PR R SRRF R A BB S0 7 B e i ), Wi R e 22, Ca,o-P AN BT 1) 3 2550 1R 2 Ak (38 3 26 K
£
2.2.6 0.-P

AW O-P 2 DU AR I g B R B, LV A B /DN 70 AT B 25 LA 2 6 B B i, AR ME 2 #5 HL
RO A5 — VAR IR, 45 A ) 22 5 2K B T M K (P<0.05) , i Tl Ol 74. 38—182. 39
mg/kg( % 3) ., KK N+P>+K>+M,>+B>CF>CK>+N>+M,>CK,, 5 Ca,-P AN[F 23R FE O.-P & EIR
%, RS /\L, X 5 Ca,o-P 455 —0, HJF N ] 2SR BREE S i i e 21, O -P AN 1) 45 355 i R
FEALROZE SR ER B A HLAE A YR A B | 5 SR M B SR TR PRI AL B Cayy-P 5 O-P Y& RABARAR
o XTI, T B AT PR HLAE B VE FALHI HE TR 5E

MU TEAUBE 3 e 85 SR T LUy, LA CK X BB SRk 5 e e b $H 3 B2 /57 1 45 T2 S ToHLI & &, i
it A AL BE A AT S TOHLBE & i B TR, R, e A R vp N CE i EE A AILAE A it , i L e B4
FA ML, HARIETCHLA B B0 A% -t , A ReAS BB AF RS . e IR b BRI R & T S TE S TOHLEE
BT L3 A B3R AR T 45 I S ML & i, JC AR AL B A JC LB 45 21 4% & B MK
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Table 3 Content of inorganic phosphorus fractions in different fertilization treatments

itk Ca,-P Al-P Cag-P Fe-P Ca,-P 0.-P
Treatments /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
HHEAL (CF) 23.75+1.24d 86.25+4.75d 155.00+8. 33e 120.00+7.47e  412.50+12.57bed 116.56+9.35¢
N;sPs K, (CK) 34.38+5.33b 131.25+7.21¢ 227.50+7.54c 147.50+6.35b  425.00=+5. 14abed 112.50+7. 54¢
Ny PsKyp(+N) 25.63+2.41cd 81.25+13.14d 150.00+9.21e 137.50+8. 14¢  375.00+8.36d 90.00+7.87d
NisPioKyo(+P) 35.63+1.85b 170.42+8.77a 277.50+8.74a 157.50+8.23a  481.25+8.75a 182.40+£10.33a
NysPsKis(+K) 35.63+3.15b 163.75+2.59a 272.50+5.65ab 150.00+7.45b  456.25+11.51ab 140.63+7.47b
NisPsKyoB(+B) 26.88+4.13c 127.50+8. l4c 212.50+5.14d 127.50+4.45d  425.00+10. 54abced 127.50+9.74b
NisPs KoM, (+M;) 51.88+4.11a 146.25+7.52b 205.00+6.77d 160.00+6.74a  450.00+11. 65abc 135.31+9.58b
NysPsKoMy(+M,) 50.63+3.25a 165.00+5.75a 260.00+10. 12b 162.50+11.51a  393.75+4.25cd 77.50+7. 7T4e
NoPoKo(CKy) 18.75x1.77e 76.25+6.65d 125.00+7. 65f 115.00+7.54e  418.75+12.38bcd 74.38+5.42¢

B IR T BRI 2 T2 R

2.3 EEAE XS S A TOAILBE A 2 A AR S

% 4 AR )T 2 L Ca,-P  Cag-P (AI-P Fe-P Ca,,-P 5 O.-P (5 [-P {438 i0725 4k, 7 WL &R 45
TCHLBE & Y 4 Ca,-P>Cag-P>Fe-P = Al-P~0,-P>Ca,-P, X—45 R 5R-F ARG h &6+ TTHLBE S
KM Cay-P>0,-P>Al-P>Fe-P>Cag-P>Ca,-P " KRIE 4030 + rh JCHLBE LAESBE 0 3 5 1-P B
60. 89% —67.92% , 55 AW S BER B E I E 4 LT DUH PR 138 B B AHREIR S K 3 B S
FEAE FegR e sk LR R, B E KRR R, BEAh, Ca,-P AT ALP I &7 JEHLBE A 1Y
11.47% —19. 43% , @ 7~ 55 0 - XA W) B A AL BEJR A JE . T Ca,y-P AT O -P 5 To L8 B 1
42. 48% —59.55% , EWRAE S 00 L TCHUBEA —F 22 2 AEYI A AT R B S AR .

ANFEEAEALEE ST, AL-P  Cag-P 1 O -P FHXT E5 5t 1 /NI 5 4 %55 it P 36 A — 2, 1717 Ca,-P | Fe-
P 5 Ca,,-P HIRTE , FCAEAEFAE HUIE (CGRAFHA e s ) AbBEAAE 1 4 25 T TCHLIE 45 4140 1) o, il LA T
B 5 RN G2 K R AE T AL T ) LB, B R T B SR A A AR A (B B ) A AR e A R T
TCHUBE A5 453 4 X6 5 et AFHI A B A AU o SR A U5 55 G2 Kl 1 L A3 T 388 20 i R A B T Ak BN AR
FAR T JCHUBA A5 20 2 2 i T ELARDGH B o T OB IR A0 LU, e AN TR K, X e e m e 1 Ag
B TUERH

x4 FREGELEERSTNHNENSE

Table 4 The percentage of inorganic phosphorus forms in total inorganic phosphorus in different fertilization treatments

Qb3 Treatments Ca,-P/% Al-P/% Cag-P/% Fe-P/% Cay-P/% 0¢-P/%
HHUEAC (CF) 2.60 9.44 16.96 13.13 45.13 12.75
NisP5 Ko (CK) 3.19 12.17 21.11 13.68 39.42 10.43
Ny Ps Ko (+N) 2.98 9.45 17.45 16.00 43.64 10. 47
NisPioKio(+P) 2.73 13.06 21.27 12.07 36.89 13.98
NsPsKs(+K) 2.92 13.44 22.36 12.31 37.44 11.54
NisPsKjoB(+B) 2.57 12.18 20.30 12.18 40.60 12.18
NysPs KoM, (+M;) 4.52 12.73 17.85 13.93 39.18 11.78
NisPs KoM, (+M,) 4.56 14.87 23.44 14.65 35.49 6.99
NoPo Ko (CKy) 2.26 9.21 15.09 13.89 50.57 8.98

2.4 IEWEERAS A LS SIEEARAL MR ] A AH SC S Ar
X A AW 2 0] e S B A A PR AR 8] EAT AR S 0B, AT ENTZ IR SE R . N 5 al
AR AR Z M ZAAFEM KR . LIRS WL A PLEE  Ca,-P Cag-P Al-P Fe-P O-P J Ca,-P 1 I}
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FAEHG, ToHLRE S5 SR 5 B EHIE (R UL Ca, P ATHCHRIN) . UL 205 Ca, P 210
FIEM, ATHEE S 20 Ca, P AP Fe-P S TEAC. FoHLBELLH R HEA 12 S EE R (O P 15
Cay-P AT B ARG ILEA A U T BUBR AL A AR SR ) o AFSG A T2 1 - R 09 46 3R 3R 2
o R AL T S5 LB 2 WAL T— A B0 P, 2 A A AT FR2)

A OB ARAACPEAR T T, A7 ILTAL S CayP TR 2 BB EAR G, pH {045 2 R A% 3 00RT
(BTN O -P Cao-P) APy (1) % 30811 KOG AT U S5 B A5 5 T Ca-P ALP A Fe-
P PR pH DA BUIEA) S0 B RO 1 7 Y T B0 3 WG (2) AT BLIC A
M G TS0 K SRR A R AR B MG T - pHL{EL, IS T Ca,-P ALP i Fe-P (195
HAE

R5 TESREASSIEERARUMERNEIRY

Table 5 Correlation coefficient between soil phosphorus fractions and soil agrochemical properties

A ek AL A AL
Total  Inorganic  Organic ~ Ca,-P Cag-P Al-P Fe-P Oc-P Cayy-P Rapid pH Organic
phosphorus phosphorus phosphorus available P matter

s |

Total phosphorus

T Inorganic 0.99°* )

phosphorus

ﬁ*ﬂ?’? 0.70 0.57 1

Organic phosphorus

Ca,-P 0.71°  0.66 0.69° 1

Cag-P 0.95"* 0.94"* 0.63 0.64 1

Al-P 0.97** 0.96" 0.66 0.77* 0.97"* 1

Fe-P 0.81" 0.79" 0.60 0.91"" 0.79* 0.85"" 1

Oc-P 0.72*  0.78"  0.20 0.20 0.59 0.58 0.38 1

Cayy-P 0.63 0.78" 0.22 0.24 0.57 0.61 0.35 0.87"* 1

/ﬁé&ﬁﬁ . 0.63 0.58 0.62 0.98"* 0.53 0.68" 0.84" 0.18 0.19 1

Rapid available P

pH -0.68" -0.61 -0.74* -0.72" -0.69" -0.69" -0.68" -0.33 -0.09 -0.71" 1

AL

0.25 0.20 0.37 0.73 " 0.05 0.27 0.43 0.02 0.09 0.83** -0.40 1

Organic matter

To.05 =0. 666,75 o, =0. 798 ,n =9

2.5 ENEALA TCHLBELL TR 2 A A Y Tk

Olsen 1A 14 - SAT S5 5 AL ) R e 22 (1A A RO AR S, 3207 6 480 3 SR S PP A Rk 4
SRS R S T OSSR TEHLRE L 43 % b e 3 A AU I ST/, TT LAMER S 45 T8 25 JE LS X
Olsen-P { BTk K/NATF 7,
2.5.1  BHETCHUBREL S5 A S A R SRR S

X - IETCHUBELL 547 R E AT I AR SE A BT 4 R 78 2. 4 P kAT TfiE, LIRS Ca,-P Fe-P
R EIEAR (r, 5 =0.98"" 1, ,=0.84"" ) [ 5 AL-P 2B FIEMC(r,,=0.68" ), Cag-P,0.-P Cay-P
EARARE . RHEAEEES Ca,-P FISCREURI, BENTZ B ASC R DI B e . ARIEAROC R 8 r (H A
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A TR 7 5 1 I A RO AR S B VIR FE MR « Ca,-P>Fe-P>AL-P >Cay-P>Ca,-P>0.-P,
2.5.2 LIETCHLBRAL NS A AR A AR 2 A
FIFH TR SAR DG A3, BRI A TR S TOHLEE 5 A R (A DS VIR B © &2 LU T 4 B2t TR IEE T
PUBE A AE A R B A DG OC R | Ho THE b g & i 4 AN AR R DRI 87 SRAH O 43 B AN RE L35 4 53
TCHUBE X5 2 A B A DT iR/, W IETE T TAT DR B 2 ) e g ) - A KT IR, o Rl AR 43
BT AT DABSEGT Hb i R - 9845 T 28 T LB XA 80l ) TR/ INAI 5 2, DTS HR 45 20 23l P R O A 0
HESER RN S B AR B AR B ERERIR/N, R 6 BoR, TR ToHLBEZH 70 A R0 i) B
AR 2R K S KB /MK N A1-P (1. 372) >Ca,-P (1. 231) >Ca,-P (0. 762) >Ca,,-P ( =0. 434 ) >0.-P
(0.355) >Fe-P(-0.024) , B HzM A R 408K, U W28 28 TCHUBE XS A 2088 & 1t (19 BLHESEmaB ok

K6 ARMAELETEEUBMELNBESHEZES T

Table 6 Path analysis of soil Olsen-P and inorganic phosphorus forms in different fertilization treatments

I ES [ERPSUREEY 5] 42238 1% 24K Indirect path coefficient AHIRREL
Factor Direct path Correlation
coefficient —Ca,-P —Cag-P —AI-P —Fe-P —0.-P —Ca,y-P coefficient
Ca,-P 0.762 -0.788 1.059 -0.022 0.070 -0.104 0.977 **
Cag-P -1.231 0.488 1.330 -0.019 0.209 -0.247 0.529
Al-P 1.372 0.588 -1.194 -0.021 0.204 -0.266 0.685
Fe-P -0.024 0.691 -0.977 1.173 0.133 -0. 151 0.845""
0.-P 0.355 0.150 -0.724 0.790 -0.009 -0.377 0.185
Ca,y-P -0.434 0.183 -0.701 0.839 -0.008 0.308 0.186

T AL REL Pe= 0. 052, Y 5E ZREUR? =0.997

WA HEAS A 43 TCAILBE X A A i B AR R AT DU ), L EGE AR R A S M R B R KON, 2 2 57
SRR O -P X A A ) B DR IE AN H R e i L O LR A A3 R - A O 1 [ 42 BT
HRA SO, BRI, 5 SO RN B IR A 5 5 Fe-P X 384G 540Wl 19 B3 S0k ol SO, (R
3 3o He e JEHLB 2 o0 %ot = 38 SO 4 T R R 5 A TE RN, B A o H B I S el ORI T, S5 20m
RARBK, 5ARE 5L 02 IE A OC, BN 3 A A U IR 5 Cag-P X -+ S84 R0 1 B 42 oo ik R #5058 1Y) £ sk
N AFE Bl A B IO 53 %) - 498 Al 19 DT iR A 5 A LSS, BRIVt Ak S LT TR A A R A
FIH, BB REONIE AR 5ARBE A A W3 XRAM KRB I Sl il — 2B %, FIEA L
PEVERR ISR N RRASEAROC R BOK/IME R B TE  lA RECE A A TR L JRM R R
2.5.3  LIETOHLERA 5 A A 220 E S B

SRy — 2L 5 T A A RN R ) R BT AL A I AT AN I Z M R O R R DPS Ry«
A A—RBR 7 AT A8 [E A8, A5 2 e mlH DT

Y=70.25+0. 97X,-0. 32X ,+0. 53X,-0. 02X, +0. 15X,~0. 20X ,
A, Yy ER LA, X, X, X, X, Xs X (o001 IE Ca,-P . Cag-P (AI-P Fe-P O.-P Ca,-P, B
KAREIM. R=0.9986 ", e REL R =0.9972, PE RECER/R 7 [ AR 05 | ke PR AR H A0 55 AR S5 1 L)
Vi S [ PR A e A RO S AR 99. 72% N R E 4% EXE N, JF FLZEIE 25 E] 0. 01 B E K, %
AH Iy i 8 5 b S e T - 4 A0 5 JC ML A A Z I A B O R o BRIV O 8 ] AAE — 52 31 L N X 3 vp
P S5l S O A U 2 0 1) 5 s A 7 TN

Ca,-P (AL-P O -P X408 Y 1) 0w 1015 ZRECk 1E A, X047 %08 & & A IEVEH, Cag-P Fe-P  Ca,-P X1
BB Y O 1 U9 R A8k (B, XA RO o i B VR R X S L EE AR RE AR — 2L

K FAHSC AT B AR S A A A 43 B 75120 496 40l 5 oAU 4 4 [B) 19 D6 R AT T8 RGEM 4347 .
fA] ARG T B, 1A s S Ca,-P Fe-P MBI, 5 Al-P 2B EFIEMK, 5 Cag-P 0.-P .Ca,y-
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P IEAHSCAS B35 5 Sl AR A0 T 4 SR 26 B, X - 39845 550l L2 52 A BRI TE LI 41 43 /2 AL-P Cay-P 5 Ca,-P, H
1, Cag-P Y ELHEE MR Ry SORIUN ; ) SR A0 S A 1T 0 430, 38 3 45 1 728 o 1) ff Tl 0 SR 250, T DA T fie 45 C ML
AT XA B TTER /N, 45 R Gl i — 8, £56 % IEAH S B AR 1A 1 H AR T S 25 2R Ca,-P
Al-P JEE A IR, Fe-P  Cag-P 2 UK TEAN TG RBEIR, Ca,-P 5 O, -P IEA R
2.6 E it AT X B SR 7 B R

R TRV RTINSy 5 NG R, R A AR AR UL - NE S K R s — g S ik A T
WFFE ., 25 A Ab B 58 5 i Ji — 2R 10 7 1 (kg/hm® ) R/MKIR R - +M, (40185) >+M, (38490 ) >+K (36435) >+P
(35370) >+B(33495) >+N(31770) >CF(30000) >CK (29010 ) >CK, (18960 ; 35 Ji —Z= 1Y 7= K /MR IR M -
+M,(65635) >+M, (62445) >+K (56430 ) >+P (51840) >+B (48825 ) >+N (44580 ) >CF (40680 ) >CK ( 38745)
>CK,(28123) i 5 5 A —%k

X+ AT A TN SR mAEA G T, ISR 7 B/ iy, B8 547 it 5 11 Ca,-P Cay-P (AL-P Fe-P &£
WEEASE, 5 0,-P Ca,-P TOAHCHE, FISEMACIIa R 5655 — 3, SIBB T 5 58 57 = A ¢
FHr K/MKIKH : Ca,-P>Fe-P>AL-P>Cay-P>Ca, -P>0.-P, FISEMASCR B/ NIT 555 %3, BUITE
Sk b RIE S TOHIEE S G B A DS VIR BE M KB/ IMR IR Ca,-P>Fe-P>AL-P>Cag-P>Ca,\-P>
0.-P, X5 F3C LA TOHUBE -5 SO0 A BRAH 5 43 B 9 45 SR — 30, 1d B ol 7 50w 1 5 F 9 45 T L 41
X A R BT T AT

R7 THBSAS SRFTENEXRY

Table 7 Correlation coefficients between inorganic P fractions and vegetable yields

#R3% Vegetable Ca,-P Al-P Cag-P Fe-P Cayo-P O¢-P
557 Lettuce 0.82"" 0.77 * 0.73" 0.81"" 0.21 0.41
3% Chinese cabbage 0.88"" 0.79 " 0.70 * 0.82** 0.22 0.31

ro.05 =0.666,r; o =0.798 ,n=9

3 4ig

3.1 DUNPK,, REEREEE HUIE CGRFFR R k) B B4R S - 3 il LIS S O 454145 (BRife i
SEFH Cag-P, SFFHIAL I Cao-P  O-P) A&t TCHLBE A 0w U5 -5 2 AW IR A LL 185 Jon 5 38t i A
e IR AU XICHIBE A5 450 5 i, (RN BE A R 5 JC ML Hh A RO U5 5 2 30l U A% EL 315 G
NE L H R A B3 A BRI - e 4 TCAILRl B TGO 45 450 1% i MRS ROV e IR i L s, DA iiests + 38
BERE K F A HUAE (CGEAPR TR s ) At .

3.2 O, OB e uk b & S, RA LB 4—6 £F ;i TALEE P LIS B L 5 1P
S 60. 89% —67.92% , N 20+ KA AR BERAIL ; 52 4 - ToHUBEAT — 2 2240 LU RE B AR 10 R 1 v e 1
TRAEAE DRl 28 A A RO

3.3 HO+EHPAREEBZ M ZAEREEMK, 13 pH HE5 KB SBCREY] .

3.4 BT GBARSIHT BB A 1A 43 A 655 60+ HEE S50 5 TEALBE 2 43 7] 5 R I 0 MT 245 2R, Ca,-P
Al-P SR A S BEIR  Fe-P  Cag-P S {UR TENA B, Ca)y-P 5 O.-P A BB,

B . Eloedh BR1G, B R RO S 45 T B RS
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