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Comparative study on phosphate fertilizer application estimation method
in cotton field soil
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Abstract: In this paper, different evaluation method on amount of phosphate application cotton field soil was studied by

field experiments and laboratory simulations. The results show that the calculated phosphoric fertilizer application amounts

of loamy sand cotton field were P05 148,173,168 and 150 kg/ha using the method of fertilizer efficiencies function,

phosphate adsorption isotherm, phosphate adsorption coefficient and phosphate fertilizer index, respectively; and the

phosphoric fertilizer application amounts on loamy cotton field were P,05 138,160, 153 and 172 kg/ha respectively.

Based on our experiments, the method of phosphate adsorption coefficient was recommended because of its easy operation

and high precision.
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WHERAEME R ER R 2) 2 5)4 #8%
TER BBk H % EH#TSE R, DR
B—IREZT RHEXBNBEEGEHAESEY
N E B B4 6 2 v A R B A R 1R iR
HRE KR
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1.1 Rt

256 78 B B 0 [ BE EL — - L B W AR O R M
CERAPER ) KA E T E3#T, SR

AFREE 24 5,2007 4 4 4 22 B#F,5 A EA
[ ¥, Z AR E 2N 195000 £&/ hm?, 5 H - ER AR

AR LR 1, AR ERAMER L 43R
6 ML, 2 P,05 0 kg/hm?(Py) .75 kg/hm?(P;) |
150 kg/hm? (P, ) ,300 kg/hm? (P;).600 kg/hm? (P,) .
1200 kg/hm?(Ps) , /NXTE KN 8 m* , EH 3 KHEHL
R4A#H5 ., BERRE, A& 600 kg/hm’, 57 IE IR
R, & (K,0)120 ke/hm” , B5EF =B BEAE , R
50% YEENIE ,50% 1E B AL , B AT A0 67 A 438 7 2L 0 i
Mo BT AT 1031 5 IR R M 2R 20 L Rk e
W e R 500 A S IR P B 9 3 A B AP BT 0—20 em
HERMRT L HFH#T I ERERREERER
B EREKEMET 0—20 cm $HE T EH S HE
AH (CRFMEAE) K3 30 d B RERNR T,

F1 L EAEARELMER

Table 1 Some basic chemical and physical properties of soil in experiment

TR (%)
TEFEH BILR 2R WA 2B AENB:  2W B pH Constituent of soil particles
Soil oM Tot. N Avail. N Tot. P Avail. P Tot. K Avail. K (K:% . .
e (k) (k) (mgk) (k) (mgkd) (k) (meke) =L e oon O
jfa:fn 19.4 1.3 51.7 0.77 5.4 21.4 370 7.8 16.4 60.2 23.4
DL 21.4 1.1 58.7 0.66 1.8 18.3 229 8.0 11.1 48.7 40.7
Sandy loam
1.2 WEF*E mg %0, B & PAC,
1.2.1 BRSREM FBAL 0.5 mm HHRFL 1.3 AFRESHZE

M 2.500g & T45, 5 A 100 mL = HH A5
Ay5) 1 HH i A 0.5.0.10.0,20.0,30.0.40.0,50.0,
60.0.80.0.160.0 mg/L BEinHEM & 50.0 mL(BEFRUERS
2 0.01mol/L CaCl,) , 5 i B 58 503 By LE B4 ¥ A
K, EEBEERY 2 h, REHRA 25 CHREREFHE
24 h, HEER 12 h &% —K, BIK 30 min,R)5
4000 /min B> 8 min, R BUE & b & 317 85 R I
ERHBRAMABESREREZZ., DRHE
o S VR ViR BE VR I , RP AR B B i R R R 4R

1.2.2 TEMBERBEBRAR(PAC) T ERBERK
KRB (PAC) B8 T BRI B B R 1 kg L FTIR
KH P,0s B9 mg B0, Fom X BE MR FFRE TR K
ANUSY g R FRBGE 1 mm 0 R T B
1.0g, MAPpH K 7.0 0 2.0% BsBREMUEB WK 2
mL, fE R 25°C 55 3% 24 h, i1 0.5 mol/L Y NaHCO,
5mL,25C TER MRS 1h, S, RIEE 1 oL 7
50 505 , B IREL 1 mL A SESAT L T BB R F B9 B,
HMATETHBEREZREERRTHHER L
BRKHBEE, B RE 1 kg LHTRIKK P,0s B

+ 374 %8 A 0.5 mol/L NaHCO, 32 Bt—4H48 4T
HEERNE; +E2BEM H,S0, - H,0, THL—5H 86
Bi BRI ; 1 A LR AR BR 4% R 4 A1 I
BE; +ELA 2 WMEA . ARHNESA
EIAM B LEpHEAKBR (KL HN 1:
1), BN E; U BB ERLAFETE RS
B ytel,

2 GRFH

2.1 HEAITERERFHERTEHRE
SEMBAHEL, BELETNESINFEE E
FE B TR FRARME 3 B R 4 B B Y IR B 5 A R o
B, A3 F P BT 5T AR R X B i R B, AR
S RB MRS RETHERBHETBUS,
HEE W S B AR F A Langmuir K % 1B 4R | Fre-
undilch W it 495 28 1 Temkin W% fit &5 IR 48 7 78, HiHl
FERNE 2, NR2TUEW, =ZANERKRHS
BEABEHEREEKTE, HRXREE 0.8413
~0.9949 2 [8] , i ) Freundlich 7 B HI#l& EREF,
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HRREEHFE 0.9 D L,

R AR AR B R — R DL B A IR
Fk , AT EA L R EM BN —R 5 R, Fox %
NGRS, BB PERRE R4 RE7E 0.2
mg/L Bt , — B REMEYHERK BT RAEEEK
B 92%—-98% . A HEEEER PR ERRAE

0.2 mg/LEY, TEWNBEREMERN HHEFTHE
(SPR)”1) A [F) i #t #8 FE - 3 = b 45 3R R B 7
RS BERE, D Freundlich R SRR BE, &
SCRAKTBRRMGEETERHRE SR NEK 2. B
2T DERHRBEBFTHENAN PO 172.97
kg/hn? , A F B &4 P,05 160.19 kg/hn,

F2 #HiRLERNERERMALIERNGBESER
Table 2 Fitting of phosphate isothermal adsorption date of the differently treated soils with

the three adsorption equations

Langmuir T ffit &8 = Freundlich 7% ffit &8 =, Temkin T {18 =,
+ 3R Langmuir equations Freundlich equations Temkin equations SPR
Soil texture C/X=C/X, + I/KX,, LogX = LogK + 1/nLogC X = klIn(k,C) (kg/hm?)
X, K r n K r k, k, r
1+ Loam 1666.67  0.0254 0.9155 1.2641 51.01 0.9949 343.40 0.3829 0.9002 160.19
b3+ Sandy loam 1666.67  0.0168 0.8413 1.2752 32.09 0.9941 318.81 0.2768 0.8573 172.97

H (Note) : r AR R I Relation coefficient, 43X Sample No. n=12, 1905 = 0.576, 15,0y = 0.708

2.2 HHBEINIBREHRR

A= Wy 2800E B A oA B3 P48 e A AP 2 LT )
ERITE. ARBEI 6 MARBERKFY, X4 H
FHREENER3, MR TH, BHEHLETR™
BEXNEEETXE, BT P05 1200 kg/hm® 4L PR B
JE R &S B, A A T AR R 8ORE R 20T 8 B AL, AR 3
SREHT 5 AL F Excel A1 DPS 4334, BlIH
AWMEHES R ZIEANXR, EMNZARNEEX
FRAMREMMEBERTIT: Yo = 4627.12 +
1.0683P - 0.0036P*( R> =0.9967); Yy =4875.16 +

1.0764P - 0.0039P*( R* = 0.9955) , KRG + 1% M
FHB &N 4706.25 ke/hm’ I, P,05 I £
H 14837 kg/hd, B HHEH FHESE RN
4949 .27 kg/hm® B} ,P,05 KM FH & 4 138 kg/hm?, X
5ER+ERMERKREMGENBTEAEMER,
557K 46 1 i R ) 2 7 R s 78 0 37 B A T
JE i & P,05157.5 kg/hm?® F1ZE48 LI fE B &
BT 15 mg/kg FOFE B _E 347 B9 B 1) AE %R 56 3
BHRAERIE & P,05160.8 kg/hm® #Y,

®3 FEAERETFHFE(kg/hm’)
Table 3 The yield of seed cotton in different treatment

3% R HEBE B Fertilizer application rate (P,05 kg/hm®)

Soil texture 0 75 150 300 600 1200
#+ Loam 3420 b 4933.8 a 4948.7 a 4846.9 a 4116.8 a 4305 a
i+ Sandy loam 3627 b 4686.9 a 4706.2 a 4623.5 a 3972.0 ab 4153 ab

H(Note): RIFTEBEEARNEFEFBRRERE 5% BEKFE Values followed by different letters within a row mean significant at 5% level.

2.3 METEMNBEERRETBEAR

Brig B AL 18 B (PFY) , B 4888 n 8847 + A 30 B%
& & (mg/kg) B % A BB AE (P,05) B & (kg) . P
TEEMBTRNADE EHENKER,RTE
A, HEATBARNAHERE. b THERE
R4 AGRSBAE, DRAXBETEANR
RE BB, AR B 7R M A [ 8 B BEAE 30 d J5
BEF Olsen MU E + HEHBRTE, HRILE 4,

MRATED, GHE(YV) ST EREHHSE(X)E
WMEBERRMEIEME, Ypus = 10.48X - 65.16 ( R
=0.9181), Y+ = 17.76X — 257.64 ( R? = 0.9714),
8 7 R SR A5 00 28 1 H A R H A9 BRAE #8504 B
k1 10.48 #1 17.76,

Bl A AR YR - RS RS —
H AT, VE B 7= 30 SR N B B B T [, e B Y - ST 3
B AR R ABHE FE . A0k 5o K AT B30 R R 85
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x4 FAELEBREHLIBELHES R (ng/kg)
Table 4 Soil available P concentration on cotton field in different treatment

3% R HEBER Fertilizer application rate (P,05 kg/hm?)

Soil texture 0 75 150 300 600 1200
L Loam 12.66 d 16.10d 21.61 cd 37.63 ¢ 52.60 b 77.30 a
3 1 Sandy loam 6.06 de 11.62 de 15.96 d 37.48 ¢ 84.37 b 103.67 a

H(Note): RIFTEBEEARNEFEFBRRERE 5% BEKFE Values followed by different letters within a row mean significant at 5% level.

fEERBIERFERA LR ER ST B NERY
B 4 A E A0S AR E B IE RE 4 B8 20.37 A
22.3 mg/kg.

AT BRI BB s R, B R R T TR
+IEHEBEE: Q=PFIx (K- Po)l, e Q N ik
B; PFIABSIEHR 80 K b + a5 I A E (mg/ke) ;
Po Rzl + AWM T B (mg/ke) o HILEBEDE
T AR HAE L R EHEERERES A8 P,05149.97
#172.48 kg/hn’, X — S REBRME L SRS
BB RZNA K, AR5 AE H KB
BSHAMERES -, WEIHASHERTH
BrHH, XBEHE—EHRE,

2.4 HMHATHEOBBRRKEEY(PAC)REBR

TEBER B RERIEYR RS DRI A

FITE VERS L (E T i A 1 8 P B IR £ R R AR B
P B R, R T B A M, AR 1
HEAR AR, BRI R ARRNZESR,
HitE—E & E P AR A BRI F&E,
AR EPEREE T EBRR T RBRIRERAF
B4, 5 T T SE A I E R R B ER R M IR R (LR
S;IRFR AR L ERBESGHEAR, HEHRRIK
R (PAC) B R [F b X F R F/EH #h R 57, 4
HRIR I BB PAC B9 0.2%.0.3%.0.5% F1 2%
HENERES TRS, SH3MBEMAEREMLL
B, NESTHUEE, M PAC K 0.3% B 1 i B
BBV, BT 2 4 A AR E
B IE &4 9128 P,05168.49 F1 153.08 kg/hm?,

x5 RELEROBRBRERHM(PAC)RERE
Table 5 Phosphate adsorption coefficient and phosphate application in cotton field

+ B b PAC 5B & Phosphorus requirement amount (P,05 kg/hm?)
Soil texture (mg/kg) 0.2% PAC 0.3% PAC 0.5% PAC 2% PAC
B+ Loam 23678.5 106.55 153.08 266.38 1065.53

73 1 Sandy loam 24961.5 112.33

168.49 280.82 1123.26

3 Wi54R

T EREE R A AR RER R, H
BT DL I+ A OB R 7 38 br ik L BB BL 3R BE iR
BOR B AR B . A AR T PR
B 4 3t DX A 3B FE 7 48 A & 57 RORE W BE (IR T AR X 4
TEBER, £ HERRREEREHAERR
B G M BRTERT, AR R B B AE RN ek Ak
BEMDELHBNELRBEFTHEENRN PO
148.37 kg/hm® 1 138 kg/hm?, 55 3K 4 15 F IE 6 38 o2
PRE : HEEE W BB AR H B AR M A & P05 157.5
kg/hn’ FIZER LA E KB B KT 15 meg/kg AR
H E#7 0 HEER R R R ERTE A&
P,05 160.8 kg/hm” 12, +EBEEAR M EEQ
5 R RS R LR | - B R R i AR Bk R B A

febnek, LR M SR KR — R E LK R
R, AR s - ER SRR AR DS
TR EFE LR ERARER RN P05 172.97
kg/hm’#1 160.19 kg/hm® , B & T AE6H 3007 26 50 1 1k
BRER, WEMZEAUAED 30 kg, +EBER
HRERPER-FMEESTH L ERTREME S
2, B A PACERBIFT AT E , 3 H 2%~

S5nitEMRR, RE G THIEREFEES HE2508
RAEFEKERE, KE 4 R L 2RI L7 B
P&k A K LD PAC Y 0.5% H BB &2,
EANRARNEREEFEEZD PACKH 0.2% . EX
PAC B 0.3% .4 % Dl PAC B 0.5% 3 & M
BUSU dedE b s AR R LIRS . 4B A PAC
B E B EBE RS RIELE, RILL PAC I
03%fEEMDETHEMETHEHTHRESEXN
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BB RGBS RE&ENMHIE, BIA P,0s 168.49
kg/hm* #1 153.08 kg/hm? , Hi It PAC # 0.3 %t 7] LA
ERMIEE A PACEITEHRBEN -2 8. #%
IR TEA R R SRR R E B, X
ArEAEYBEARERENH S ERYE, MEEL
BEMB SR TIEAEN, R EOR R E Bl
BERE ARG S ®, BB EAKT B KRR
B EREEE, TS T B R RED, ARXB
REERYB T B RT IR E, RESRRMET
BRPEE 4 i H AT 4 B IR UG & 4 B A
P,05 149.97 #1 172.48 kg/hm® , W5 R ST =M B
TR TESE |22 5IAR K, {8 ) 7 A 5 R K
WF AR, AP ELEHFRERTHELMHE,

SGEHBRI4MBHEERAERE T ENAES
ROTHBEMARMARE T EFREERAKR,DEL
¥E P,05 148 —173 kg/hm® 2 (B} A5 5l , 3 + 7F 138 —
172 kg/hn? Z (A AR 3l , W5 & F £ 58 07 0 45 e 9% B
HTHR, HEABHEMEZARED 37.5 kg, B
8 Ar kN PR B MG RS R S =M R R S
RA—F, X U6 B G s 7 A 3 B T A i 3tk 1 13 R R
TR — BB, RN 2R B0k 1+ R 45
BEAESHERRERRABEMHEL, BELBE
F,LHEEEH N R REENEF S H
B, NS, T ERRE R KRR BERERER
X5 B 5 IR 3800 R B A X, G O ik i i PR X
MBEfELERARHELZTRERMERMZERE
Xo

& % x
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