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#OE: RITRKIWEAHRES, BT T KIS A L2k RAEXT /KRS = 0 - e 25 AR AR R L K - Hefb v S 40RO 6
Ro GRFW . S leAUA L, FEFPECEAE U3 i 2/3 bR I UK AELESE . R STRIBURA SRR IE T = 1, KA
AR RA I REINT 17.8% 1 17.9%; WA, KEAFAT AR WA EAUHRE HUT & BRI AN
TR 2 5 N H AR S BIRAR T 14.3% ~ 35.2% Fi121.1% ~ 37.65, 4 R & 2 BIFEAIR T 24.5% ~ 46.5% F142.6% ~ 60.1%.
AR ST, BATERENIE EZ R T o, SHELACAH L, RFPEREE 13 F1 2/3 Kb o IR
KT 17.6% ~ 52.4% F1 35.1% ~ 57.8%, s & i/ IR T 14.1% ~ 26.7% Fl 29.8% ~ 42.5% , 55 b 4> WIMAR T 21.2% ~ 55.2%
1 46.5% ~ 66.5%, FHICHHTFRIA, BRABIA pH 4b, HA H3EA AR S0 . BREPMESHE B0, REFPR AU
S5 AP BOR AR R E A8 2 I 5% 4k

KER: FMAFRANE; K oht; R BRSr

hE %S S511; S153.6 XERFRERD: A

Effect of Long-term Straw Substituted for Partial Chemical Nitrogen Fertilizer on Rice Yield

and Soil Phosphorus Components
XIAO Rusheng, JIANG Guoliang, HAN Yongliang, RONG Xiangmin®
(College of Resources, Hunan Agricultural University, Changsha 410128, China)

Abstract: This study relied on a long-term positioning experiment to investigate the effects of long-term straw replacement of
partial chemical nitrogen fertilizers on rice yield and soil phosphorus accumulation as well as the relationship between soil
chemical properties and phosphorus components. The results showed that compared with chemical fertilizers alone, straw
replacement of nitrogen fertilizers for 1/3 and 2/3 enhanced rice yield by increasing the fruiting rate, the number of solid grains
per spike and the number of effective spikes of rice, and the total aboveground biomass of rice increased significantly by 17.8%
and 17.9%, respectively. Meanwhile, straw replacement significantly increased the contents of soil total nitrogen,
alkali-hydrolyzable nitrogen, available potassium and organic matter at different growth periods of rice, while reduced total
phosphorus content by 14.3%-35.2% and 21.1%-37.65, and available phosphorus content by 24.5%-46.5% and 42.6%—60.1%
under straw replacement of nitrogen fertilizers for 1/3 and 2/3, respectively. In terms of soil phosphorus components, straw
replacement mainly affected inorganic phosphorus components, and compared with chemical fertilizers alone, aluminum
phosphorus (Al-P) content decreased by 17.6%-52.4% and 35.1%-57.8%, iron phosphorus (Fe-P) content decreased by
14.1%-26.7% and 29.8%-42.5%, and calcium phosphorus (Ca-P) content decreased by 21.2%-55.2% and 46.5%-66.5% under
straw replacement of nitrogen fertilizers for 1/3 and 2/3, respectively. Except soil total potassium and pH, the other soil chemical
properties were significantly correlated with Al-P, Fe-P and Ca-P, which indicates straw replacement of nitrogen fertilizer
regulates the transformation between different phosphorus forms by affecting soil chemical properties.

Key words: Straw substituted for nitrogen fertilizer; Rice; Yield; Soil chemical properties; Phosphorus fraction
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KRR = R EEY Z — Bk ek —2 L
EATWEZEEYRIEN, B EE KRR K E,
KR B B R 28.1%, 5 A BRKREI
AR 18.8%0, B A TR H 28180, AR E
()RR . WFFE TN, 3 2030 4F [ 75 2L
TNy 20% (A 7KFE = A R G AR R,

R EAKBAERKET SR LFENEFRITR, X
FoKAGHE = KA EEAE . 5 sk LA HLEE A
THLBE L AAAEM, SR, 1 A G 43 2 L
THBIE A E e, HBE b S@at 5 AR
Fe3*. Ca?* %54 B B T UL v A L i 2 Fp il ik &
Yy, 37 R TR SRS R A A R T
M HIEAERERE ) Y EELE bR, AR ASBELL /1A 1k

S IR R

T - R AR A SR, A 382k ) i
FAAGZEAERL . SR, AR —FPAHXT R E TR, TF
oA RIE LS, BEREALBIEYTK, B
R LTz BRI E 2D, AR 2R
AR, i B R R A Rk, HLAE AR H
AR 2 B AT . WA RS IRAEIR, 51 RIFEE
[ A IS N S I O - 2 i L e b 4 £
AR, W% R IR A BRI =

AT U5 A FH 3l — B 8 1) — BOR |, 78
B R AT SRR AL SR HERE FT R4
FFR— R SCHE R A HLAR IR, F5FFA H BB IS I8/ D Xt
REFRARCHS , A1 E 3R 43 VA 38 DL K - AR 77 AR 7= i 1)
PEFHOL, FEATRENSE— E R LRI, #ME—
SPWEER, TEORFERE R IEH HLR py 3Emh I, b i fiti
FRALRE Bt S ) 1 el 25 gpno-n,

ZE4 E N AMIF ST T8 & B, RS AT 38 B DL AU sl A
NEAIE A, FEXSREFERAR AR AS [F] KR A
TR S e SR . B, ARBFSUARFE K
ENIRE, EECARGILAE (CF). FEFFERIC 13 k2
AL (NS)FIFEFFEAR 2/3 b2 A (HS) 3 At e+
Jiti, BIF A R A UAE X AR 7= o A - S P A AR
et sgm , LAk K R ke ™ B A AT R4t FH HE LB AR
W, Bl gt n] Fee KR .

1 BRI

1.1 Rl

TR b 57 I B AR VD T SR X8 R ARl R A
BN R E AR K6 He . (28<18' N, 1139D8'E), J&
PS5, AR 17.5°C, 471 H R
i 1400 h, XIMPMBKTER, FREKES 1400 mm,

M R O S DU 20 2T B B 1, ISR P R
h: pH5.70, AALF 13.29 g/kg, 4%&, 1.32 g/kg, 4>
B 0.63 g/kg. HLAREF N ERFEFF, Hk. & #.
BN 449.8, 104, 5.93, 12.6 g/kg, MHEIE
it 10 mm A -8 AL AIRE (B N 460 g/kg),
WEAE Jy i WEBRES (7% P2Os 120 g/kg), HPAE NS ALAR
(% K20 600 g/kg). /KA 5 Fh Rk FoRl 15,
1.2 Rt

RIS E 3 AN HUEIEI (CF). FEFFE
LB ENE (NS) FFEFEAR 213 FNE (HS), 14k
HIRE 3 ANEL, I 9 AN/RX, N BENLIX 5310 .
ANXHEBY 1.44 m2, BA/NXFE 35 HRKAE (5%
7)o A1k 2K FE A X KRG A5, R0 X
O Ji SR A5 8 B IR L 1> /N DX =2 TA] HTZK e B SR
BT, 25/ NX Y EA ST R RE 01, IF HAT 2B
B, REA Rk NX 2 R K B AR TR,
PRUE A6 A 34 [R] i JE 12t 0 — Bk, REFF R AR AL 5%
OISR IER Sy, A FEA AR LA 55 0 25 53 o TR
Ab BRI AT B AR RE 25 A K R RS T — U MEAE S SR AT
T, DA R A A FRIERN TR 3 S5 (AR TA], DA B2 i i
Y52k LA AT HeE AT S et Ak B R LA i A S D
1.

#z1 TEIEAHEADE (kg/hm?)

Table 1 Fertilizer application rates under different treatments
AT OFERF O ORE O IBERES &M N POs KO
CF 0 326 625 250 150 75 150
NS 4790 218 388 149 150 75 150
HS 9580 109 152 49 150 75 150

KFET 20234 4 A 26 Hidk, 5 H 17 HR%&
IYEEWIEMERESL, 6 A 19 H RAEZHFEI HHERES,, 7
H 17 H R WP AR . Horp, R
st B/ INX R FH LA EURE VA R4 0 ~ 20 em )2 48R
A1, AT JE 293t 0.45 mm #10.85 mm %, HT+
Ak 2 ST R A 3 DU R o AP T /N X BEATL R
5 Mk, HFmEisE.

1.3 MEmMBS57E

35 pH SR A HAREI 2 OK B L 2.5 ¢ 1);
A AT (SOM) K F 5 5 R 1 —H2SO4— 4 M in #4374
;s A (NSRBI E ZEE; 2 (TP) R
JH H2SO4-HCIO JH fift , AHER BT L ikl 5 240 (TK)
KH H2SO0us-HCIOs T, KIACEETEIE 5 Bl
(AN) SR HH 6 ok W s A s (AP) SR
NH,F-HCIE 2, SRERBT b BRI e s 33 (AK) R
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FABSTRER Y, KRR E .

T TCHLBELH 43I E R H] Chang 1 Jackson(?!
PR ITEE: JEH 0.5 mol/L B NHJF $2 508
(Al-P), #EHUS I+ FE L4 A1 NaCl V)5 , FH 0.1 mol/L
i) NaOH 42 HUk® (Fe-P), 4kmMijH 0.3 mol/L iy #74s
% 1 R 3% I A TR A B P B AR BE (O-P), fJa A
0.5 mol/L 1) HaSO4 4 HUE#E (Ca-P). T IEA LA
SR AE SR Bowman 1 colelM Hi (43 07k 2%
H1 0.5 mol/L %) NaHCOs #2 BUE AT HLEE (LOP), $2
BUS B AR NaCl 3W3EfS, 0.1 mol/L 1Y
NaOH i B S5 kg e A HLBE  (MSOP) Fl kR & 1A
HL#E (SOP). MSOP fi¥ il 75 2 H HCI K2 U pH
PR 1~ 15, ZJ5 M4 NaCl 1385 , H1 0.1 mol/L
1) HaSO4 3 BUT SETEHEA HLBE (MLOP), S BUR 4%
20 43 Wl I 2 X R FHEH B L LL (B3
1.4 HUIEAEBESSH

K Excel 2018 HfFiAr8mab B, JH SPSS
24.0 B TEIRG TN AT, IR LSD ki 2
S EVEREE (P<0.05), A Origin 2022 #4AEE

2 EREHSH

21 BHEKREEXKE~202M

AEEAC AL FE N KRS L3R 2. 5 CF b3
FHLE  FEFFRARAL L NS F1HS AFPRL™ 5430 i 3
HEINT 22.5% A1 27.1%), Hb_ LAY )
T 17.8% 1 17.9%, RS FE R AR AN [ A B R
AREER

ANFIEACAE R A K= A L ER 3. 5 CF 4b
FHAHEL , FEFFERCALEE NS FI HS (14552507 1) ik 2 4
hy 5.6% F18.1%, fAH IR A S0 W EIE AN T 23.4%
F112.6%, HS AbHRAA RAEEL I E3E I T 7%,

#z2 KEFE (thm?, TE)
Table 2 Rice yield (dry weight) under different treatments

b iR i FEAT ™ 4k o F R Ay
CF 5.17 +0.18 b 3.06 +0.12a 8.23+0.29 b
NS 6.34+0.19a 3.36 +0.07 a 9.70+0.21a
Hs 6.57 +0.12a 3.13+0.58a 9.71+059a

H: RPESVESE 5 /NG F R[] 3278 b B ] 22 55 1 2
(P<0.05), FIul,

*3 KFEFEMRER

Table 3 Rice yield components under different treatments

b2 i (cm) i (cm) LA (%) T-HiH () FEREIR R AR (10%hm?)
CF 70.44 +10.77 a 18.23+164a 72.53 +£2.63 b 18.84 +0.80 a 54.06 +0.50 b 508.8 +35.83 b
NS 73.72 £6.38 a 18.08 +2.10 a 76.65 £0.98 ab 19.09 +0.88 a 66.69 +£3.59 a 499.07 +21.92 b
HS 73.11 £6.50 a 18.08 +155a 78.43+1.39a 19.88 +0.67 a 60.89 +4.04 a 544.44 +25.72 a

2.2 FBEFEKRIEI TEA SR

AN (]l JE A 4R 7K 25 A 0 A - SR 1 o
FEARREE—B(ER 4). KRN EEN, 5 CF AbBEAH
Fo, FEFFERRALEE NS A1 HS A9+ TN, AN, AK
1 SOM i ¥ W1, H Xl AK 2 A5 B
K, ARIEEINT 62.6% Al 122.0%; FHAYE:, NS
L HS AbRRfl 4 TP SR B EMRIT 35.2% A
37.6%, i AP i ERE(R T 44.5% F156.9%, pH
1E HS b3 F W AR T 0.17 DL,

TEKFEZEREI, 5 CFANERAR b, FEAFRR AL
NS Fi1 HS Xf+3 TN, AN, AK Fl SOM & & 14T+
BB EYR, AN F 7R — B B R iR ok,
AR B ERN T 33.0% 1 48.5%. 1 NS 1 HS 4bFH
fifi TP & BT 145% 1 21.1%, ffi AP &
TEIER T 24.5% 1 42.6%.,

SRR A L, AR KR RG], REAFRRCAL
FE NS FIHS %F 1+ TN Fll AK &2k, NS
FHS AEFREE TN & &40 B T 31.3% Al

52.8%, i AK &t EWNT 87.7% F1 192.9%:;
TP Hl AP &R FE 5 Z A AR R ) i F RS A
PIAFEFF AR AL EE (NS A HS) &9 pH 214351 . 3 1
X T 0.15 F10.19 A,

SASRUL, FEANEKAE A T, FEFF A AL B
+4E TN, AN, AK il SOM Z& W, i TP
AP S LU SR 2 LIS pH B R, Hop
HS Ab 3 A 52 e K
23 BHEKREENLTEBREASSENEN

K 43 B 3 AN [+ e I Ak 3R Bl 4 2 L &
1. TE&BE4 04, Bx O-P. MLOP., MSOP #1 SOP
Gb, HABBEA S Fr i AE RS AT AL B R 1 10 2 AR,
Hrx} Ca-P ¥ K, 5 CF AAFEARLL, FEFFE
FRALFE NS FI HS 1) Ca-P & &4 51 i & P AL T 55.2%
F1 66.6%, MSOP & it 1, HLL HS A3 TRy
s, 5 CFANEEAMIH, REFFERALEE NS FT HS
i) MSOP & 43 3l i &34 N T 46% F1 100.4%. HS
ALHLR ) MLOP il SOP 5 CF AbHE¥A 3% 25
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Table 4  Soil basic chemical properties at different growth stages of rice
AFW A N TP TK AN AP AK SOM pH
(9/kg) (9/kg) (9/kg) (mg/kg) (mglkg) (mg/kg) (9/kg)
JyEEH CF 1.38+0.16c 0.96 +0.25a 10.92 +£0.47a 138.03 £8.34c 12.75+2.12a 83.1+1151c 1221+1.23c 5.46 +0.03a
NS 157+0.06b 0.62+0.04b 10.96 +0.41a 167.65+9.28b 7.08+2.91b 13513 +16.01b 15.34 +£0.33b 5.45+0.07a
HS 1.99 +0.07a 0.60 +£0.09b 11.50 +£1.71a 209.03 +22.38a 5.49 +2.32b 184.50 +27.21a 20.91 +£0.98a 5.29 +£0.06 b
ZpfEd  CF 1.14+0.10c 0.76 £0.03a 1048 +£0.52a 111.30 +7.04c 17.38 +£3.09a 47.33+6.31c 10.99 +£0.98 ¢ 5.42 +0.04 ab
NS 1.36+0.06b 0.65=+0.06 b 10.30 +0.63a 148.05+11.39 b 13.12+3.32b 94.67 +11.06 b 13.59 +1.29b 548 +0.10a
HS 1.68+0.11a 0.60+0.04b 10.94 +1.49a 165.32 +17.23a 9.97 +1.75b 130.17 +14.73a 17.37 £1.66a 5.34+0.05b
G CF 1.04+0.04c 0.84+0.03a 9.96+0.62a 99.05+1.64c 23.81+3.25a 44.67+3.08c 1257 +0.67c 543 +0.11a

NS 1.37+0.02b 0.72+0.12b 8.87 +1.22a 121.57 +£10.04b 1274 +£511b 83.83+20.96b 15.19+2.06b 5.28 +£0.07b
HS 159 +0.06a 0.61=+0.06c 9.33+0.18a 142.92+1427a 950=+351b 130.83+5.46a 19.64+1.18a 524 +0.04b

CICF EINS  mmHS
- 707
3007 () (B)
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250 2 . . a
_ b a — 50
2 200t ¢ {‘ I Jr
2 2 40t a b )
& 4 30 |p b c
# 100} b %
00 b 20 a a
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b
e | I . . S . .

Al-P Fe-P 0-P Ca-P
iy

LOP MLOP  MSOP SOP
W oy

(AI-P: #3%%; Fe-P: #k#f; O-P: HIEAEHE; Ca-P: #58; LOP: TEMEHMIEE; MLOP: Ha&IRERHLEE; MSOP: "ha&fEtEAMLEE;
SOP: FesEtEANLEE . H:E L AR/NG T 53R [F]— T8 S BT A [ b 28] 22 5 1 3% (P<0.05), F &I[A])
E1 KigHEHITIERANSSE

Fig. 1 Contents of soil phosphorus components at rice tillering stage

S, M5 CF ARFEAHLL, NS 4M3F iy MLOP & i
LT 31.4% , SOP & B EMILT 30.9%, #
MERER) O-P TEAF AL T A B 25,

KR 2 R AN [+ i I Ak 3T B e 4 2 5 L IR
2, ANEEHETH AP, Fe-P. Ca-P il SOP &1
RN CF>NS>HS, Hrb, SOP &bk,
5 CFACHAH L, FEFFERACALTE NS F1 HS ) SOP &
T B E AR T 42.2% F144.6%. 5 CFALFEAR L,
HS PR O-P & i W EF#AIK T 6.0%, {ff MSOP %
HWERIN T 23.8%. SUKREEENIANEI R, 2R
IR LOP St E AR 3 BE 25, [HFY
PR EEIREAT T 43.4%,

KR R AN [+ i A Ak 3R B e 4 2 5 L IR
3. % LOP. MLOP Fil MSOP 4, #WitH/r &t
Bk CF>NS>HS. 5 CF AbBEAHLEL, NS F1 HS 4b#f
fift AI-P & 840 0] S 25 BRAIK T 52.5% 1 57.8%; K&
WE BHERS . B EAER O-P W2 BIRE AT R0 b 21

My sEm, HE ol B E AL T 4.9%F 2.5%.
MLOP. MSOP Fl SOP &#EfE HS Kb Figfm, 5
CF 4b¥itH L, HS 4ZbEE[¥) MLOP, MSOP #il SOP
ORI BRI T 25.3% ., 75.7% Fil 42.5%.

SV L B o B AR IR R AR B AR
KIS AE . TEKFR ST BEWI IR AR, FEFHEARLL
FE (NS F1HS) XL MR M IR T, MR KF
RS , HS b3 B T Ry 2 A
24 FEFEKRIEIT TEBIEARNE

KR 43 BE 3 AN [ i IES Ak 3R () i 2 4 o HE L R
4A. CF AbHE R84 5353 4l Fe-P>Ca-P>0-P>Al-P>
SOP>LOP>MSOP>MLOP, FEFF&CILIE, +i%
Al-P il Ca-P i 5] i 2 &AL, O-P F1 MSOP #y [
W, [FEA LB 531 MLOP FI SOP (1 Lk
FE HS Ab3F 8N, 5 CFAH LA 53 n T 41.1%
F1 40.7% K A5 4 R[] it A Ak 35T A B 20 4 o LE
ULE 4B, O-P. Ca-P. MLOP FI MSOP Y tbfil7EA

http://soils.issas.ac.cn



966 + % %57 %
JCF [ NS B HS
- 60
2m(m . ®)
h 50 b a
200} b
2 ° i 2
g nor b E
iz} iz} a
& 100} =6 2 ¢ &
B =] by
50 1
0
Al-P Fe-P O-p Ca-P LOP MLOP MSOP SOpP
LSy i
E2 ZEHITEBESESE
Fig. 2 Contents of soil phosphorus components at rice booting stage
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Fig. 3 Contents of soil phosphorus components at rice mature stage
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Fig. 4 Proportions of soil phosphorus components at different growth stages of rice
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[vi] b B ] B 22 5 5 00 BES BE A — 3 AW, 5
CF AbHEARLL, FEFFEMCALEE NS A1 HS ) SOP L
IR T 31.5% Fil 24.2% ,HS 4R R LOP Ay Lt 3]
BERMT 28.1%, Al-P [HLBI7E CF Fl NS 4b#[a]
WA BEES

K A I AN [+ e A Ak BT B B 2L 40 o e AL
4C. Ca-P il GHMEE EIRAIE, 5 CF B,
FEFFECALTE NS F1 HS N Al-P I Fe-P (1 Ho {51 i %
fik, O-P 1 MLOP L. fi & 14 hn, i Ca-P iy LLBiAE
HS bR T WAL T 27.8%, MSOP FiI SOP () 4
TE HS L3R 700 @ &30 1 150.6% #i1 110.3%.

SAKT , WA FSFFRACRT I R, oLk LR
L T W) FARER Sy, (BAE KA LAY, Ca-P
BT Fe-P M S0z, [RIHRSFFE R AL BEIR
BT S AT AU L
2.5 TEBASSTEAEEROEXNE

H2 5 I, FE/KFEAPEE, B4 5 HHETN,
TP. AN, AP, AK FlI SOM Z [AIFFAE 35 AH Xtk

Al-P. Fe-P, Ca-P il LOP 5 TP HI AK ¥J5 i 2 1F A
; Fe-P. Ca-P il LOP 5 AN. AK #ll SOM ¥ i
A, Fe-P 5 TN £ EHAMIE; MSOP 5
TN. AN, AK 1 SOM ¥ 2 BZEIEMHE, 5 pH 2
ELNiV P

H 3 6 NI, 7E/KAEZP R, T fbes i 3%
LR JCHLEZH ) . Al-P ., Fe-P il Ca-P 5 TP 1 AP 1
B EEIEME, 5 TN, AK F1 SOM & B iM%,
[Fif Fe-P Al Ca-P if5 AN & B ¥ A5E; SOP 5
TP R BEIEMRE, 5 AN Il AK £ B FH AL,

R 7 AT, TE/K R RG], Ak 2E M B T
HLBELH 3 () 5 W0 5 43 BE RN 2 R S AR — 30, AI-P
Fe-P Fll Ca-P 5 TP. AP Ml pH ¥ 2 B EFAHX, 5
TN fil AK AL, Fe-P 55 AN fl SOM &
BFEGAHIE;LOP 5 TP Fl pH £ B FHIEM, 5 TN,
AN F1 SOM #J 5 I 17 AH G .

Mk E, FEARKBEAEREM, TN, TP, AN,
AP FI SOM Sz 5E il - S 2H 5348 A 1) GBI 3%

®S5 KEOEHTEBMES S TRUF MR REMEX MY

Table 5 Pearson correlations between soil phosphorus components and soil physicochemical properties at rice tillering stage

Al-P Fe-P Oo-p Ca-P LOP MLOP MSOP SOP

TN -0.597 -0.817" -0.175 -0.661 -0.637 0.130 0.925™ 0.087

TP 0.986™ 0.729" —-0.536 0.976™ 0.808™ 0.580 -0.533 0.468

TK -0.010 -0.257 -0.298 -0.148 -0.263 0.204 0.464 0.252

AN -0.648 -0.811™ -0.146 -0.719" -0.693" 0.000 0.926™ -0.017
AP 0.903™ 0.928"™ —-0.404 0.930™ 0.797" 0.229 -0.661 0.255

AK -0.663 -0.852™ -0.055 -0.757" -0.706" -0.057 0.957™ -0.127
SOM -0.694" -0.901™ -0.122 -0.730" -0.801™ 0.141 0.691" 0.260
pH 0.490 0.543 0.071 0.522 0.357 -0.104 -0.788" -0.003

e *, PPRIFEIRTE P<0.05, P<0.01 KEAIEERZ, TR,

%6 ABRBNTMBAS 5 TRILF IR R RIAXN
Table 6 Pearson correlations between soil phosphorus components and soil physicochemical properties at rice booting stage

Al-P Fe-P O-P Ca-P LOP MLOP MSOP SOP
TN -0.775" -0.884" -0.503 -0.906™ -0.043 -0.098 0.378 -0.614
TP 0.831™ 0.902™ 0.404 0.914™ 0.397 0.473 0.186 0.840™
TK 0.117 -0.103 -0.353 -0.033 -0.019 0.271 0.351 0.139
AN -0.657 -0.778" -0.452 -0.908"™ -0.086 -0.097 0.309 -0.712"
AP 0.894™ 0.892™ 0.344 0.909™ 0.188 0.359 0.123 0.741"
AK —-0.696" -0.871" -0.421 -0.911™ -0.273 -0.224 0.24 -0.790"
SOM —0.744" -0.826™ -0.421 -0.891™ 0.067 0.015 0.382 —0.589
pH 0.391 0.477 0.428 0.494 0.042 -0.114 —0.038 0.035
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Table 7 Pearson correlations between soil phosphorus components and soil physicochemical properties at rice mature stage

Al-P Fe-P O-P Ca-P LOP MLOP MSOP SOP
TN -0.869™ -0.883™ -0.171 -0.869™ -0.836™ 0.534 0.534 0.439
TP 0.871™ 0.942™ 0.319 0.955™ 0.733" -0.338 -0.472 -0.490
TK 0.413 0.305 0.114 0.136 0.563 -0.274 0.362 0.186
AN -0.658 —0.743" 0.036 -0.646 —0.690" 0.455 0.557 0.034
AP 0.971™ 0.953™ 0.441 0.863™ 0.579 -0.304 -0.563 -0.388
AK -0.721" -0.772" -0.134 -0.757" -0.649 0.481 0.670" 0.386
SOM -0.597 -0.686" 0.120 —-0.650 -0.752" 0.522 0.546 0.172
pH 0.690" 0.716" -0.180 0.734" 0.919™ -0.063 -0.226 -0.363
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