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K FFRIARBE B, A8 2300365 2. BAH B dy % RIAFRFF, o 210008

HE RKITRKIWI(1989— ) @ ik 5, H A 86 15 7 5 A0 B . WA (NPK) L 2 40 -+ 46 A4 75 FF (NPK+
PS) A+ 40 (NPK+FR) AT + I 0% 26 (NPK+PM) | B ZU8F (CK) , BIFFE A [7) it AR 1 % 2 b 41
B R A0S BEUREM I . 455 BN AR AT 21 b SR A 1 i 4R T
BRI A RBU(PAC) s M5/ W W, op 2635 M ALBE (MAOP) FUJCHLES (1% 8 2 45 2k (AL-P) B R 2k h
(Fe-P) 502 W EHC(P<0.05) o X MALH 3P A LA E A (O-P) A F(64.54 %) AHAEA R AL AL
PR MBS L AL-P Il Fe-PIERFR R, Hirh NPK+PM 2B B i (A1-P,CK:6.27 % NPK+PM:27.58 % ;
Fe-P,CK:17.28% .NPK+PM:37.35%) . NPK+PS NPK+FR A4bBEx} + IR 050 28 Edh THZE =
NPK-+PM ALY} 20 em PAF )28 B AR BB, 7E)IK)Z (60~100 em) HHEPRIAAT DA AR . TF
FEEERFI B AC KL 5 HLAC A IO B AR i T H sk R WA R SR Ak, DU OB S I T o B

KA
mESEES S1585  XERIREG A

LHE A TR ER T, BA R4
L RERERE RS EE g2~ BT
AR R A AR SRR AL I, X R
4 [V T 5, i DA 2T S8l 3R B2 = 2 R o] DX B/
PR RE N EEN T RERES K
- e A B R, R OT R M b HE Y A IR
T 0.56 g/kg"®), 4wl & BB A Rk B 4 N
AR

B R R T R e LI T e
FEE BRI E Y it R B 4T e 4
AN 20 i (R AR R P SR AU 5%~
20967, WFFE LB, 214 P AR AT Bt HLAE ZE B R R
FRURAG Ry 1 FL Bt AR B B A A3 . - i
1k 2 # (phosphorus activation coefficient, PAC) ] 1)
FAF - HERE R MG BE 7, B AR A A ML R AT LA
RELHEPACY . A FIBEIE & 82 45 (0~20
cm) PAC [ 26 Jit 94 & A 35 i 38 K, {H 20~40 em +
HE PAC ZE AR I AR, Herh (£ 2 LA HL

Wk H ). 2022-01-02
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b, TERERIGRMT AP FI Fe-P EZAEHZ
(0~20 em) - 3E R, 20 A RBEFITCHLIE 5 2 b
2R R R R

WA A 5 S8t ) 2 e e 2 S T ) A IR 1) o 5
Jit, ELIE B Tl HE AN (AR i A, 30 2 B el e ok
UK, e A B T5 e  HAT, R 2B 58 (U X2t
HEPFIZ , WX T e e /b it I 3 4 e wi R
Y RBURRAE B = € BEWTFE . ARWFFEARAE K E (371K
5, 38 i o3 A A TR AL 7 30T B R AE T A R
AR WE ST S 2T R 2 Wl S A 25 S e T SR
FHIE, B BR 2 PP SR 0 0 S B R &
BRI RIS

1 #MRERFE®
1.1 Rt

FH () 56 15 & T V0V 44 T T Ay L rp [ R 2
BE 21 338 A S S B0 0 N (R 48 116°417 ~117°09 ", db 46

28°04"~28°37") o % X @ WA 2= WA X AR
PIRR17.8 °C AR R & 1 785 mm, 78 & & 1 318
mm. HUE N b, U - e e + k&
[0E JioEae:

FET [ 3 0 15 8 5 A AN [ it A Ak B - S0 0 A - Ay
Jiti I (NPK) U8 4 IE + 46 4= #5 FF (NPK+PS) V&
WEHR AL -+ 200 (35 b3 ) (NPKHFR) VA B AE -+
J& 2 3¢ (NPK+PM) | His Z A IE (CK) o 515
B 3AEE BEVLHES, oA/ N TR 35 m® . JLRHE
FHHEEDLER 1o 25 b B ZRUA it FH o — 380, A HLARH o
BAER30% (AN o 3056 1E 201 i3 T 1989
4F 1995 4 LARIR AL A /il S5 4 IR o — 2 4e
A AR B B ETEEZE 48 (0~20 em) A
PEFN AP (OM)6.4 g/kg, &R (TN)0.34 g/kg,
4 #f (TK) 10.6 g/kg, 4> # (TP) 0.5 g/kg, i fi% A
(AV-N)32.1 mg/kg, #A# (AV-K)46.7 mg/kg, #
i (AV-P)3.9 mg/kg,pH M 4.70

*1 TEREAERERAERSE

Table 1 Fertilization treatment and amount of fertilizer applied kg/hm”
| e k4 R

Tre%liliem N P05 K0 Pi;rzfa;;re Gre?ei]iiiure Jﬁ:;ﬁf'jj;‘jf

CK 239 — 285 — — —

NPK 239 570 285 — — —

NPK+PS 168 521 271 — — 1883
NPK+FR 168 458 211 — 11192 —

NPK+PM 168 313 258 5379 — —

T CK: AT IT A9 NK AR B NPK: B HIE s NPK+PS : S0 A1 IE + FE LR FT s NPK+FR: AU I A 20 iU AR ; NPKA-PM : S0 57
e+ g 2% 3, TR Note: CK:Only nitrogen and potassium fertilizer; NPK: Nitrogen, phosphorus and potassium fertilizer; NPK-+PS : Nitro-

gen, phosphorus and potassium fertilizer+peanut straw; NPK+FR: Nitrogen, phosphorus and potassium fertilizer+green fertilizer planting;

NPK-+PM: Nitrogen, phosphorus and potassium fertilizer+rotten pig manure , the same as below.

1.2 HmRE

AHFFE LRET 2019 4F 8 I RAE , B/ INDCR T LS
L 0~100 cm 4 2 + 8 B % 0~20(0 em<< +-
JZ<<20 cm) . 20~40(20 em<<+Z2<40 cm) .40~60
(40 em<<4J2<60 cm) .60~100(60 cm<<+JZ<100
cm) cm Wi ZAbHE, [6]— 2 ERRR AUk KR 24
FES TR ARSI A B AEIRAR SR, FAR T,
LR 2 mm A5
1.3 MEFHE

AR R 1 s - pH I RE SR L
1255 HIA LB E R FHAMIA- T B R ATk s i
GRIN 2 R B ST 5 1A AU I e R R R 9
A 5 SN A SR FH S FR R IGE: s 2 /I R H
FILICAE AU s T3 I  R I MR R T L (27
AN R SR A R -G T

Z: & Bowman %% i, M4 68 WLBE 1A A
VR B BRI VR TP RS A T AL 2 3 DU o (1) T
PEA LT : 0.5 mol/L NaHCO,(pH 8.5)i124% . (2) 4
1 PEA HLEE : 1.0 mol /L H,SO, #110.5 mol/L NaOH 2
P (3) PR HLBE , R0 s ERAS A HLEE , MRk IR
TWASRERE IR FITUTTE I 43« (4) mr et MILE , BISA A
FRES G AA MBS , AR R SRR T TE R 47 -

% I8 Chang %1207 1 B WL 20 9 W R 40 3
(Al-P) R EkE:L (Fe-P) |13 BBERE:L (O-P) AR
G (Ca-P)o BRI A8 1.00 g AT HFETF
LEH A S0 mL 1.0 mol /L NH,CIE B B .LF2 b
T WE BN A 0.5 mol/L NH,F, & 7523 1 h, ##
I EVEBH T E AL-P; 5% B 3R AT AT NaCLE R
THBE 2, A 0.1 mol/L NaOH 1242 , 3 F T Fe-P
D 5 1Rk BE 1 S UCR T NaCLIS WG 2 18, A
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0.3 mol/L A7 B MR AN AN 1.0 g & — W R AN kAT /K 1
(80~90 °C) , #it L5 iMA 0.5 mol /L NaOH, B0 J5 4%
VEWBOMA =R (B R = R SR ) IR A R A
e O-P; el HFERH 0.5 mol/L H,SO 242, nT il
E Ca-P.
1.4 HELE

+ HE W 35 1k & % (phosphorus activation coeffi-
cient, PAC)= 345w/ 48 <100 %17,

Bl 481143 B ok SPSS 20.0 #5444 R
Origin 2018 #

2 HRESH

KEAR R HEPE AL TR E 18 A0 S 454E
Zeid KIS RIEAE AN, +- %0 & i I AR k.
+3 pHAE A MU AR B 2R R o SR
NPK-+PM>NPK+FR~NPK+PS~NPK>CK .
Hirt ) NPK NPK+PS NPK+FR &b BHH] 422 S 800N,

B F T CKALHE X F NPK+PM 4h# . NPK,
xR2

2.1

NPK+PS, NPK+FR 4t B pH {f 78 5.10~5.20, ifii
NPK-+PM 4bH pH B 7 5.54, 5% B#AH L = 0.89.
Xof B4 B A BLB S Bl 16.16 g/kg, SIREHT
HEMIHARTF T 152.5% ., NPK NPK-+PS NPK+FRA
NPK-+PM AL FA LT 25 CKA LAl 4t 1T
21.91%6.30.75%.31.93% F152.54 %5, AP AALE
Xif 7 Ak B 4 S R 11.52%0~14.64%, NPK,
NPK+PS NPK+FRHAINPK +PM b3+ & A i
5 CK A H 43 B4R 8 T 24.39%.39.02%.56.10%
97.56 %6 (4= %) M 56.12%.70.75%.73.18%.,95.13 %
(B o HIH AT WL, 76 NPK + PM AR T 4 5 e
AR BRRAE 22 55 R K EAE AR T,
NPK-+PS NPK-+FR ZhFEA e E il 2R R
PR ZRE WA [E], 280 & R NPK+FRAFE L
CKH T 40.25 % HAVUM AR iR CKI AR 3
SRS AR 1 % ~3 %, ARG, FEARIE
FHUHARAEAL B+ s & BT 2 G (R 2) .

AEHEEAET 0~20 cm # B IEEAIBL 4R

Table 2 Physical and chemical properties of 0-20 cm surface red soil under different fertilization treatments

Kby HHLF/ (g/kg) Fi4r 4zt /(g/kg) Total nutrient  JHALFE3 7 it/ (mg/kg) Available nutrient content
Treatment pH Organic matter TN TP TK AV-N AV-P AV-K
CK 4.65¢ 16.16¢ 0.41d 0.28¢ 9.59b 47.83¢c 4.48d 98.67d
NPK 5.14b 19.70b 0.51c 0.54b 8.53b 74.67b 35.97¢ 218.00b
NPK-+PS 5.19b 21.13b 0.57bc 0.51b 9.01b 81.67b 40.66¢ 220.00b
NPK+FR 5.20b 21.32b 0.64b 0.54b 13.45a 82.83b 51.40b 234.50a
NPK+PM 5.54a 24.65a 0.81a 1.22a 9.97b 93.33a 473.41a 205.00¢c

T R RS R NE PR IR a=0.05 K 2257 W% . Note:

nificant differences at the level of a=0.05.

Xof HEAE I 55 300 iy T SEAH A A5 5 S AN R,
LW TR 50%, 76 NPK NPK+PS NPK-+FR 4k
HN R O (A B T R
i, NPK-+PM AP 35 R sk %, 5
CKALFEAA Lb 2B R HE 24 336 26, i A A4 AL R
WA TS 10545 . JCHLEEIE it H S E i E L T
TR S 2 A T e B i M A R
2.2 KRR IE 53 mBi il REFE

1A 7R CKAMEE - 34 Fl i rh 4 5 A8 e A
K ABFEA R AT b PR T B 28 S AN [ R R AR R,
NPK+PMACEH I B AR, USRS 3, b
TIFERBE RGN, Al S i R R, IR EE L 0~20
em #) 20~40 em 2 & AR LA R, NPK NPK+PS,
NPK-+FR Fl NPK+PM &b B 4> 5 2 543 51 F BT

Different lowercase letters in the same column in the table indicate sig-

29.85%.23.86%0.28.04% f150.09 %, 40~60 cm + 2
i, NPK+PM b B4R 5 F AR AR b 25 1 T oAt 45 Ak
F{H 60~100 cm Ab45-Ab B4 S R AR — 30, o
25

- M T A R (P 1B) AR a3 i A 5 4l
B —3 ARG W . 7R RIS AR T
20~40 em HHEA W S H5 0~20 e AH L35 R T
88.08% (NPK).89.13% (NPK+PS) .90.45 % (NPK+
FR)F187.35% (NPK+PM) . B At i AL Ak BT
AR S RARIR T T 44.42%(CK) . {HASHEY
S, NPK -+ PM b 550 7 oA sl O 17 A
it SERBENL S HAR)Z (60~100 cm) +
Al S AN (A R S R e AL
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T/ (g/kg) Total phosphorus A %W/ (mg/kg) Available phosphorus
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Fig.1 Contents of total phosphorus (A) and available phosphorus (B) in soil layers
under different fertilization treatments

ATt 8 Ab B B2 S ) 0 b R A
G ALA 1.62% (F 2) o AS[A]it A Ab 2 (NPK NPK +
PS NPK-+FR) Al #4568 1915 1k R B = 2 6 00~
10% ,NPK+PM 4bH B2 - 5B (9 15 1k 2R 8w ik
38.91% . - HEHI T BTG 1k R BB AT O 5 0 &
FEERAE LA A H . 20 em PL R, NPK,NPK-+PS #il
NPK+FR AbH 4 HEw 1915 1k R B8 B AE 2.0 % LA
o NPK-+PM &b 3 4 32 51 1 5 169 75 1k 5 85 B
AR N B 7R AR Z (20~40 cm) B 19 1 1k
FELA10%, W& T HAOH (< 2%) , EFK)Z
(>40 cm) + P BEAIE L RECH 200~3% B T

em) HEEBEIIEAS , JUHARNE AL B 19 5 3%t H 45k
.3 . NPK NPK-+PS NPK-+FR 4b # 2 [8] A 5] JE
SHEEESE/N,HE &S T CKAM, Tk +
NPK-+PM 43, 3 3 [RIFF 755 76 A [ it A A 35T
Al-P Fe-P 1Y A 43 % £ Fifi 5 HC 26 %65 55 1t (149 38 Jin iy W)
W (HO-P I Ca-P W S IR SR, AMBE
W5 FLLAI-P filFe-PIE XL HE . NPK+PM 5 CK
Ab FEAR LY, AI-P Fe-P % % & & 2» B4R 55 1 16.74
71845, He ol o ) I & 27.58%.37.35% ; O-P  Ca-
P2 %k &5 B4R B T 0.66.1.86 4% , {H 4] K [ 2]
26.61% .8.46%., 7ENPK+PM 43 F O-P . F

HARAL B Rk 37.93%(£3)
asp O cK - 0 S [ 2 Bl 0 B S A R 3 4
ol . Bl FIAT R (0 A8 (LML — B, 2040 em + R AR
B ey BB A B T UL ALP FeP R

WG AL R %
Phosphorus activation coefficient

0~20 20~40 40~60

+ R /em Soil depth
B2 AEMERELEELTEPACHI
Fig.2 Effects of different fertilization treatments
on PAC in soil layers

2.3 KR RHEAEAM BT LT Rt T B ARSI

CK Ab P A~ - 38 3% 18 v JC ML TR 285 43 A1 FRAIE
BN —3, & HIH AP & a5 11.88 mg/kg,
TCALBE B 1Y 6.56% . HARTBEF¥ & &5 55
4 ) 14.91% (Fe-P) L 66.27% (O-P) 1 12.26%
(Ca-P)o KHIAHBEILAIET , - IO HLEE £ 20
O-P I8 =UA7 A8 o ME bt A mT LA e 2% B )2 (0~20

60~100

A B i . )2 (520 em) 138§ NPK ,NPK+
PS NPK-+FR &b # [i1] () 22 55 3¢/, AL-P  Fe-P 48 %}
W T CK, IR )2 0% B A9 38 i i s /b
O-P, Ca-P 4 %} & & 5 CK A1 e W G B & 22 & .
NPK-+PM &b #7E 7R )2 4 58 tpOR [ 2 il 4 ) 75
FIREAT B B R BERRAE (A T b 3. o, 40
em AN HEA A E A O-P Al Ca-P 4% &5 R
REA G H AL-P Fe-P, Ji. H: Fe-P 7E NPK+PM 4b 5
f)IEJ2 (60~100 em) 458 v & b KSR B I8 g T AR
AEER . R)Z ORI S W A L AR 1k B I
ANFETHZ L EARRFMEEAET ,Al-P Fe-P A
Sy E it BRI B R, O-P Ca-P LLEI W] 5 1
SR R BN B . AP Fe-P 1 O-P A8 fb 5
K, Ca-P L FIAHX AR, AR E /N, FEKZ (60~
100 cm) 4 48 v 45 b B B] ) 22 52 AN B 42, U NPK+
PM 43T Fe-P i 9 i 2 & T AR Ab 3
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Table 3 Inoganic phosphorus form and content of red soil in soil layers under different fertilization treatments

Al-P Fe-P o-P CaP
4b3 Treatment i et/ % it HeBil/ % it/ e Bil/ % it/ e Bil/ %
(rf]g/kg) Percentage (rflg/kg) Percentage (r?g/kg) Percentage (Tg/kg) Percentage

Content i Content i Content Content

CK 12.55¢ 6.27 34.58d 17.28 129.15¢ 64.54 23.84d 11.91
NPK 32.39b 10.20 104.93¢ 33.04 147.20b 46.36 33.03c 10.40
0~20 cm NPK+PS 31.67b 9.43 123.48b 36.77 143.48b 42.73 37.18b 11.07
NPK+FR 33.67b 9.85 133.39b 39.03 141.55h¢ 41.42 33.14c¢ 9.70
NPK+PM 222.59a 27.58 301.46a 37.35 214.78a 26.61 68.24a 8.46
CK 10.66¢ 6.15 25.49b 14.71 114.73b 66.20 22.42a 12.94
NPK 11.90b 6.50 35.68b 19.48 109.44b 59.75 26.14a 14.27
20~40 cm NPK+PS 11.78bc 6.25 35.24b 18.69 116.23b 61.66 25.26a 13.40
NPK-+FR 12.72b 6.72 35.40b 18.71 115.59b 61.09 25.48a 13.47
NPK-+PM 25.32a 7.42 150.96a 44.23 136.90a 40.11 28.11a 8.24
CK 13.96h 7.54 25.16¢ 13.59 124.85a 67.42 21.22b 11.46
NPK 12.61be 6.78 31.03b 16.70 118.60a 63.81 23.62ab 12.71
40~60 cm NPK+PS 13.41bc 6.88 32.08b 16.46 124.12a 63.69 25.26ab 12.96
NPK-+FR 11.23¢ 5.76 33.41b 17.15 125.42a 64.39 24.72ab 12.69
NPK+PM 18.11a 8.25 51.42a 23.44 123.60a 56.34 26.25a 11.96
CK 10.36b 6.28 23.17c 14.05 110.40b 66.94 21.00b 12.73
NPK 11.92b 6.66 31.03b 17.34 110.20b 61.58 25.81a 14.42
60~100ecm  NPK+PS 11.86b 6.40 26.87bc 14.51 123.99a 66.97 22.42ab 12.11
NPK+FR 11.40b 6.38 27.92bc 15.63 118.15ab 66.12 21.22b 11.87
NPK+PM 14.89a 7.76 38.68a 20.16 114.78b 59.83 23.51ab 12.26

R PSR )RR R/ NG FREFIRTE 0.057KF 25 7 5.3 . Note: Different lowercase letters in the same soil layer in the same col-

umn indicate significant differences at the level of @=0.05.
2.4  KHARREHEIEAEXT IR R AN BRI

P 3 s 4 3 R oA LB 2 40 B b s B A
F I A MAOP>MSOP>HSOP>AOP., HAjiti & #
JE (CK) i #F )2 (0~20 cm) + HE AOP, MAOP,
MSOP FIHSOP % 2435124 10.71.,104.08 ,100.03 £
9.91 mg/kg. HAALHES CK A, MAOP Fl HSOP
oA AR AR B8R T AOP 5 i 3 R R
NPK+PM 4t # MAOP #l MSOP % &t # 7+ £ 0
LA R T 196.15% F122.20% . Bt 1 HERE
(380, A ALBE 45 41 o B 8T R 35, L MAOP
MSOP fiz 3% . 0~20 cm + )2 , 4 Jita B AE b 2 475
ST MBS 708 B R ;40 em DA T2 5E 2 4b
TGN A AL BT BB 53 & A W R
25 AEBEASETELB BRABMOEXE
ST

PRI B2 53 5 38 4l A A5l 75 it 40 ol i
TG, KRR W4 o3 5 55 4 B M A S0l 7 i
EERVEAOC . IR ML S A S R A

K, BT B Sl ARSI RE R EML. A
BL#E h AOP FTHSOP 5 4 438 41l 5 5 HA A DG
MAOP 574 s A vk 3 . TALBEHh Al-P 54
B B AR D AR OC A A i A G, FeP
W) 55 4l 1 B SR OGO AR R A B E AR O, O-P
M Ca-P 52 AR EIARE (£,

3 W #

CUME R BE S T ISR RR, S BUIR
M BRI Lr e e R EE N R . AR A
IR KA A it s A Ak BB 2 R B2 DL - R
SRR — B, R RN S R 0.28
g/kg, BAT R A & AN IR 5.00 mg/ kg, B A5 1L 2R
BOR I 2.5% o KTt FH ICHLBA NE 4398 vl 22 1) 3% 1k
FHBAUART 8%, HHEHE R G RE(PAC) AT LA
FIE IR 5GP Z M S R . 2+
HEPAC B = B A7 00 T 7 3R L R, 9
AR R . 24 PAC/NT 2.0% i), 60 £
A A A . TR KB RAS T
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a
300p
12 O CK 0O CK
m NPK+PS = m NPK+PS
— m NPK+PM ~ m NPK+PM
2 sl % m NPK 2 200- a m NPK
B3 Z NPK+FR = NPK+FR
A s Z B &
= 2 =
) 2 = 100
il 7
%
2
7
Z 0 % /
4 0~20 20~40 40~60 60~100
T HERE/em Soil depth FIEWR ) /em Soil depth
125 O cK 55 & OcK
m NPK+PS m NPK+PS
= 10 M NPK+PM _ 20l m NPK+PM
< m NPK E @ NPK
Z 75 NPK+FR S i3 NPK+FR
£ & p =
2 50 = 9
= %)
25 = 5 adada aagaa
Z 7
g 60~100

40~60

+ IR JE/em Soil depth

AOP: 1% £ 4 HL#% Active organic phosphorus; MAOP : H1 45 3 14 47 HL % Moderately active organic phosphorus; MSOP: "1 R 14 47 HL i
Moderately stable organic phosphorus ; HSOP: 5 fa#: A #L# Highly stable organic phosphorus; F[F. The same as below.

&3

0~20 20~40 40~() 60~100
FHERE  em Soil depth

AEEELETELEANBEASSE

Fig.3 Content of organic phosphorus components in soil layers under different fertilization treatments

x4 FAREBEANSELBHREUEXRPHETLE
Table 4 Regression equation for the relationship
between phosphorus fractions and total

phosphorus and available phosphorus

U Y
rus index componenr
P, y=0.096x+197.870 0.760  0.084
P, y=0.520x+55.277 0.917 0.028
AOP y=—0.0087x+13.130 0.903 0.033
MAOP y=0.069x+84.943 0.561 0.159
MSOP y=0.01052+103.070 0.609 0.140
w HSOP y=0.04632x—3.2717 0.956 0.015
Al-P y=0.0804x—10.065 0.987 0.004
Fe-P y=0.3457x—62.215 0.867 0.045
O-P y=0.0604x+112.180 0.854  0.050
Ca-P y=0.0408x+12.734 0.691 0.109
P, y=0.6328x+221.710 0.966 0.011
P y=13.23422+191.660 0.938  0.021
AOP y=—0.0504x+10.726 0.754  0.086
MAOP y=0.4787x+101.270 0.870  0.044
AVP MSOP y=—0.05032+99.832 0.182 0.326
HSOP y=0.2549x+9.8904 0.682 0.112
Al-P y=0.4807x+11.6450 0.896 0.035
Fe-P y=2.194x+26.4120 0.975  0.008
O-P y=0.3164x+129.860 0.497 0.185
Ca-P y=0.2431x+23.743 0.631 0.132

11 Note: P, : £ #IL# Organic phosphorus ; P;: JGHLE Inorganic phos-
phorus; R?: #H 3¢ % %4 Correlation coefficient; P: P <C 0.05 {2 # 4 %

P << 0.05 was significant correlation.

T A IR A AR R 1 M A R 1 i —
AT 1458 DX I3 3 Y AR RE it A, 38 A HL
YRR o SN AR DL R A - S ) 5%
YR EIR S A =P RIE S E Y 5 TE
Ak, T A 2 v B 0 R R BT B R A L
R B O TS AL A B R AR A 2 AR & B A
Fili T RN 2 AT Xt - S SR AR 04 52 i 5 4 AR AT (48 A
AL 25 5 W 35 (HA 4 i 3wl i b B i
DISE SR 3 00 SR BE R 5500 1 5 A D00 g = 3 17 K
AR I T TR, Rk 38.91%
U, KA AL JCHLAE FCRt T LSS n + 18 R & & R
R, A8 4 B 1) A W AL, R R PAC, Hop
NPK-+PM b R 5 B 5, 8 35 T NPK AR HE
K9t FH T ALAE = 24 T+ HETCHLEE , A P
EEEFAHEE S AR, LR LS
A R R DA O, HIETHLEE S R A s
WA R B MG, AR A, 702 (LAEFIA
)45 ML AL i , 55 B NPK Ab BEAH e , NPK4-PS |
NPK-+FR 4b 3 -+ 58 T A8 A1 A AIL8E 2 1 A7 I I
PEm . THIBPEA T, A i it AL 2 Al-P Fe-P ¥
W E T, NPK+PM AL HEXT AP Fe-P & &AL i
J . AMETERESE Y TR i Fe-P #1 Al-P,Fe-P 1
2B 5T AP, AP Fe-P 54 S 4 ) 4 B 3%
e S AR OC A B T R O ) BRI . AL
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B IR IE SR R S A T R A R
P O-PHL R H 8RR EZRS A RRE, A
FEFR AR AN M A SO0 A AT R & AR B
AR B IR PR MR B S0 RE PH B 0 A i RAIR
AT Ca-PREAFRE S 27 . A T it FE Ab B
LTS WL H MAOP H il s , Hik i MSOP,
PR A HSOP, AOP Al i i A HLI 41 7 5 54
AR DG 43 BT A5 A AL 4 53 vh MAOP 543 20
B E ARG, UL R b T SRR A LB S
B DA G, 2 A R Y R

T EE R 00, 403 rp A B 2R R B M R e L i
FERE 1 He5s . RS R AR I SR AR A R TG 1k T
Brh R A EEED THZE. SHEZUT L
B i KW 25 5 AN it g I 194 X ECA B L, ¥
A ARKZEF, (E15 1 A P 28 K it FH o
- s T AR R SR S A B . AT
20~40 cm & 2 B AR08 2 2R T R BK
SRAEFE T F 3¢ i3 16 AL B, B 7E IS 2 (60~100
em) HVAT RCBEATT A RE O 258 v 1) it o SR 2t T
LB R LRI A AT, X T
JEBEIE A KRE WAV, AL E ST R
78 376 7 o A X Wl ) A KW o i AR R T RS
F LR IE— 2 B 2R W R g 2
ARG AR, IR YT DOREAS T Rl
PR R AT PR, 1 B 26 1 R 2 R R
5T KB, NPK+PM AL BE T + 35 1 Fe-P L Al-
P, JUH Fe-P 2R LRI 55 4 850l i) A8 fh A8 — 3, i
W5 LSO AMEMEBE T S TIE i Fe-P Y45 3R — 3.
2 | ,NPK NPK+PS FfIINPK+FR &b #3764k 7 + 3
B R A5z E L L Th THZ . NPK+PM b3
Xof - S T R R AT R R
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Morphological changes and accumulation characteristics of
phosphorus in dry land of red soil profile under long-term fertilization

HU Yunfeng', WANG Qingyun',|TU Renfeng', LI Xia', LIU Mingxue',
LI Qingyang', FAN Jianbo®, ZHAO Huaiyan'

1. Anhui Province Key Lab of Farmland Ecological Conservation and Pollution Prevention,
Research Centre of Phosphorous Highly Efficient Utilization and Water Environment Protection
along the Yangtze River Economic Zone,College of Resources and Environment , Anhui Agricultural
University, Hefei 230036, China;
2.Institute of Soil Science , Chinese Academy of Sciences , Nanjing 210008, China

Abstract Based on long-term (1989— ) location experiment, the effects of different fertilization mea-
sures on morphological changes and accumulation characteristics of phosphorus in dry land of red soil profile
were studied. Five treatments including nitrogen, phosphorus and potassium fertilizer (NPK) , nitrogen,
phosphorus and potassium fertilizer plus peanut straw (NPK+PS) , nitrogen , phosphorus and potassium fer-
tilizer plus green manure (NPK+FR) and nitrogen, phosphorus and potassium fertilizer plus pig manure
(NPK+PM) , and only nitrogen and potassium fertilizer (CK) were set up in the field experiment. The re-
sults showed that long-term application of phosphorus fertilizer significantly increased the contents of total
phosphorus and available phosphorus in red soil and increased the soil phosphorus activation coefficient
(PAC).The results of the correlation analyses showed that medium active organic phosphorus (MAOP) ,
aluminum phosphate (Al-P) and iron phosphate (Fe-P) in inorganic phosphorus were significantly correlat-
ed with available phosphorus (P<< 0.05).In the control treatment, the soil inorganic phosphorus was mainly
in closed storage (O-P) (64.54% ).But under different fertilization treatments , exogenous phosphorus was
easier to accumulate in aluminum phosphorus (Al-P) and iron phosphorus (Fe-P) , especially in NPK-+
PM treatment (Al-P, CK: 6.27% , NPK+PM: 27.58%; Fe-P, CK: 17.28% , NPK+PM: 37.35% ).
The effects of NPK+PS and NPK+FR treatments on phosphorus in soil were mainly concentrated in the
plough layer, but NPK+PM treatment still had a great impact on the phosphorus content in the soil layer
below 20 cm.There was still a small amount of available phosphorus accumulation in the bottom layer (60-
100 e¢m ) .Phosphorus fertilizer and its combined application with organic fertilizer significantly promoted the
accumulation and activation of soil phosphorus, especially the decomposed manure with pig manure as raw
material.

Keywords dry land of red soil ; long term fertilization ; profile ; morphology of phosphorus ; phosphorus
accumulation ; soil fertility ; coefficient of soil phosphorus activation
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