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HEABS BT 0.048%, FIABMAETE 11.6 prm, FHILELER 1.7 £ 7.5 5,k
WRHIRER 2.1 5T 28.4 £, HIMEABITNRAEENRES 4 H,Al-P Fe-P Ca-P O-P
SMETHBREN 5.9%, 30.6%, 28.7% M34.8%, hE KBLIREMEDHARS™
BREREBEEX, EEREMBERE BN EK. AESEIN Fe-P f1 Ca-P HiX, %
XM ERBENEERR, Oken RRMENREEMBE AR+ RS BNRETE,

REH AR ERERAFRAMTBHINLHRR, HRIBHEe#. —+2
ERKHBARE, MEHFBRUOIMEDNERRETREOER. RIGURT LN
BERIFAE  GERRE D, FH AT A RRRBENE T BRIER ST, X 18IS HIFH FRLE 1
R K.

—. B RXFH &

Rt SRS ARI TR MANNERBEGRE, FARLEQBENT AR
AR AR BERIRE, FRHAEE L MPRNEACRRERESEDERXRRA TPIRICENE
FETMARGUHEN, HBIARAZBWE T BRI, ERERTTHUEREILE
WiEhh. AT BMWERLE 1,

WRFE AERRE: FABEE 3 BRFANIE, ZTEARAR, SBREKTLsAR.&
AFFLHE No.1 3, **P,0, 0.06 3E, K:00.05 35, /NEES R FHR), R HNHMERWN
FE 8 AE, PRIRICIREEST BN 50, 100, 200 BB, KBHE, EXRPNHRAEPNELH A
{8, AR1C5R BESY BN 100,200 BUEE, EEZK, FHMARN Ko BUHHERE&A FI-2100 INHTRE
MLt 8.

HRAR: ZERITBE/NL8EHR kT, 1% pH 6.0, HHLE1.12%, 28 (P, FH)0.026%,%
% (P, TR 5.6 ppm (Olsen ), (HEFRME 8.06 B MR /100 551, HIREOHN/NE, LH
AERE N, KERER b, S iSRS MR 14.3%) 0,30, 50,100, 150, 200 X 300 [To /I
EOBENERRE T EBETIREAEN, REGEK™ &, UEfKRRBER,

* IRREIFRRA,REEFRRBEEHE R, TR ST SAES MBS e, L.
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Table 1 Chemical properties of the soils used in experiment

. BRH (P, ppm) BBS T-22
i Gl = 56 &R Tab) Y < 0.001
Time of THRE am PH | H0UE | (oo Available P (??{ﬁl/ Kk
: No. |(H,0)| oM. | >” l00gy | (%)
sampling[Seil type Total P| Olsen | Bray | { Bray iI |Al-Abbas Clig Clay
1 5.98 3,46 | 0.0541 | 1.67 9.30 54.1 | 122.8 9.87 | 2.5
N ER 2 6.40 1.64 | 0.0490 | 7.68 2.14 14.6 61.9 | 13.63 | 20.0
3 6.10 3.64 | 0.0380 | 8.91 5.68 46.8 60.2 | 10.63 | 24.2
mE |sEaR 4 6.20 2,75 | 0,0437 | 3.58 0.13 24,1 37.6 16.62 | 27.7
Qi 5 6.50 3.80 ] 0.0384 | 4.02 0.17 21.6 36.2 | 13.30 | 17.3
ice

6 7.10 3.72 | 0.0587 | 17.3 3.71 | 38.0 75.9 | 20.52 | 25.6
K+ 17 7 7.20 3.46 {0.0371 | 2.71 | 0.04 | 13.6 26.7 | 20.71 | 5.8
8 7.60 3.43 | 0,0502 | 17.0 1.79 7.64 | 61.6 | 15.16 | 23.6
9 7.20 3.80 | 0.0450 | 9.69 | 1.53 | 24.2 66.6 | 15.38 | 19.6
10 7.90 3.61 | 0.0585 | 14.0 6.55 | 42.0 21.6 | 10.50 | 26.8
11 6.40 1.89 | 0.0428 | 7.51 1.27 7.73 | 4L5 9.90 | 15.7
Nt EE 12 6.40 3.42 | 0.0419 | 9.17 3.71 | 42.5 35.6 | 11.7 20.9
13 5.60 2.35 } 0.0585 | 8.78 1.83 | 40.3 51.6 | 11.4 29.9

14 5.40 2.50 | 0.0432 | 4.98 0.78 7.60 | 33.4 | 11.8
EE S I 15 5.60 3.05 ] 0.0620 | 10.7 1.31 22.7 56.4 18.4 33.4
Wheat 16 6.80 1.92 | 0,0450 5.02| 0.48 13.3 21.6 13.6 23.3
17 7.00 4.25 | 0.0694 | 5.59 | 0.74 14.9 14.8 2.1 38.3
18 6.50 3.67 ] 0.0476 | 3.97 | 0.83 12.2 12.7 24.2 19.0
Kt 19 8.00 3.64 | 0,0555 | 13.7 | 0.70 1.00| 26.3 16.5 30.8
20 7.30 4,05 | 0.0520 | 9.47 | 0.87 15.3 34.9 17.2 28.5

2 6.20 3.96 | 0.0454{ 8.30 { 1.09 11.2 36.2 21.4

{L2ERE: LB H,SO,-HCIO, P ;4 3B Olsen 3:(pH 8.5,0.5M NaHCO,) Bray I 3:(0.03N
NH,F + 0.025N HCI) I Bray If 3 (0,03N NH,F + 0.1NHCI), Al-Abbasy (0.3N NaOH + 0.5N

Na,C.HL) 5 A ALEEFIKIBEE s AL B A P B0 TR Pl —Jackson 3o
TVERM R

(=) 2UNFURSEROLH2%

AXFHEEARBLIFELETENL LEFHEZ (Q) MBI TEHSL (Q) KT BK
LB FERERIZ. = OB # L, M 49 MHENOFHRES (£ 2), Rt
BOARREZR BRI, ZHIEEREOER K. 2 ANNHEEE, #RKE
BETHER. HHEENSHA R 0.028—0.083%, F10.048%, LLEHBERE 22%,
HRBERS 2.1 . REIENZ#HERFL0.018%, 5RBMHEE, hRHE 50%,

MEEAE X 3.1—29.5 ppm, ¥ 11.6 ppm, LLERHEERE 36%, LLRHER
B 284 %, MIEMNERHMEEYS 1.4ppm, LLREME 79%, thiHE 3.7 5. b
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Table 2 Distribution of total and available P in soil profile

EE R
EYTAE ¢ £ B Towl P(P;%) Available P (P,ppm)
ot $-3il) No. of $#EE0—15 em ELE $FHEE0—15em e | W= | =
Soil soil Cutltivated horizon N Cultivated horizon ] 3 IR g3
’ P NRE 'L.\:t;':_i Bottom b1 g' .8 I8 ]
profile 5 g | w5 Plowpan/ Subsoi soil & ig P ﬁ}Eo _,5’= -H§ s
Range Meam Range Meam = B S
INE R 23 0,03 —0.082 0.048 | 0.032 | 0,020 [ 0.018 | 3.1—29.5 13.4 5.4 | 1.4 | L.5
EBARIB 9 [0.028—0.07 | 0.050 | 0.031 | 0.016 | 0.015 | 5.5—18.1 10.1 4,3 | 1.5 | L8
At#ig 13 [0.029—0.07 | 0.046 | 0.030 | 0.019 | 0.02 3.7—-17.5 9.4 3.3 1.1 1.3
ait 45 |0.028—0.082 0.048 | 0.031 | 0.019 | 0.018 | 3.1—29.5 I11.6 4.6 | 1.4 | 1.5
R 2 |0.036—0.043 0.039 0.017 | 0.012 | 3.9—13.2] 8.6 0.8 | 0.2
Bk 2 [0.015—0.016] 0.016 0.012 | 0.012 ]0.04—0.7 0.4 0.3 | 0.3

I, e B LR, AR T 28 BEERTRLER,

WA 7E TSRO Y BOR BN, B, B B R ER R THER, BRE L T REE Ko
PFEENSBSESFILAKR, OB BLE 0.53, 1.56 f1 1.68 {5 AXUMEE S
FLEERWWEEMETIER 1.52, 7.55 M1 6.79 {§, MOARARRCERB/ 285
Mt REEREINTMER, EHER EERE DL EMELESHNN 24%, 1.5%, 0.7%
M0.8%0

(Z) tMOWRETE

R ABIANMSIBROTRBEERK, % 0.0127—0.0249%, HLWHY35 2k
A (& 3o BMEMENLUHRWETE y = BB ELBOE I BN ERFE («),
FRHRE () THANRER (v) M<0.001FR &R (=) WEIFHEX:

$ =155.02 + 0.02729x, — 8.3495x, — 1.3833x, — 0.1641x,

BIAG B F RERH: F=6.699 > F0.05, ZREEGTBRT. &% R # T
EEHER, « M oX y UREHABERSEN, DT MRV ANRZEN BT S
HREHIER. FRNENEIROZMAEFR, NEEWEMES, ANSS RN,
FRHSEX FHLRAE MW EIEHo

HRIMFFRERH, £ EP%%P%%EB@@E‘JH%%EERW%#FE&E&EE’J@&k“’
THENBRESHOER AR5 TR ACEEH NS HREE AR KX K
HKBELE TEEFNLE, T RENMESIBRENRE AR, FHER ST
BRS59%, EkG 30.6%, L 28.7%, HRARS 34.8%,

EHASET T, AELEXRENTIRESERNBERS RERKEE LS5R
TRRAMBTRKOEREXME 4+ BH, NI ERRT BROEER LT R D XL
A FRA,S0,/R0; X 2.0 £, ETMBARNERARSE L, BREBLNY, STHN#
BRI S18%, MELAER ALRRNEER IS WARBA, FREA, Si0/R0; %
2.40—2.61, BNPHEATBENERES, AL KRBEEEEL, (CCO,), MZAXHBT
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~ Table 3 Fractionation of P in cultivaed horizom of paddy soils from yellow earth
[\
,@E £ B # Inorganic P f;rga?}ic E’;‘E
[=%
B~
rE - o)
3| L4 | ®S ig Al-p Fe-P Ca-P O-P o
+Hw | Soils | Ne. )™ N>}
°© 4 ppm %
(') —
‘*‘E ppm| % |ppm| % |[ppm | % |ppm | % | WS
=
1 |541.4} 45.9 | 13.2 |141.5 | 40,7 | 61.4 | 17.7 | 98.5 | 28.4 |347.4| 218.3 | 10.3
Nt 2 1489.0] 19.5 6.7 [116.8 | 40.3 | 25.3 | 8.7 |128.1 | 44.2|289.7| 212.8 42.5
3 |379.8}1 28.3117.5|61.5] 38.1%53.4| 33.1|18.2]11.3|161.3] 223.8 59.0
S 4 |436.61 10,1 3.2 | 65.8 | 20.7 [134.8 | 42.4 {107.4 | 33.8 |318.1| 163.7 | 37.5
| 5 1384.20 105} 4.2 |58.2| 23.2191.8] 36.6 | 90.0 | 35.9 | 250.5] 141.9 36.9
Rice 6 |580.7] 30.5 8.6 |129.8 | 36.5 |111.3 | 31.3 | 83.6 | 23.5 | 335.2] 174.6 | 30.1
K+ %1 7 |371.1| 8.95| 4.1}47.7 }21.8 |131.6 | 60.2 ] 30.3| 13.9 |218.6| 147.4 39.8
8 |502,1] 44,2 12.6 | 39.3]11.2 [107.2°] 30.5 | 160.4] 45.7 | 351.2] 174.6 34.8
9 1449.7) 29.2 1 10.7 } 92.7 | 34.0 | 72.1| 26.5 78.2 28.7 | 272.3] 185.6 | 41.3
£ 459, 3 8.9 29.4 30.8 31.0 [ 284.9 40.4
10 }451.41 10.6 2.8 [137.2 ] 35.5 |146.7 | 38.0 | 91.8 | 23.8 | 386.4| 248.9 | 42.5
11 |427.91 17.4 6.2 94.7 | 49.5 [104.9 | 37.6 | 18.> 6.6 1279.3] 126.6 29.6
/j\iﬁ}ﬂ‘ 12 |419.1}17.1 } 11.3}50.7 | 33.4| 28.5 ] 18.8 | 55.2 | 36.4 |151.5| 187.7 | 44.8
" 13 |589.4}12.1 4,6 1 69.8 | 26.6 | 43.7 | 16.6 {137.2 ]| 56.2 [ 262.7] 126.6 21.5
14 [432.2] 6.90 3.5 86.5|43.5]79.3} 39.8 | 26,3 [ 13.2]199.0| 126.6 29.3
5 1620.0 .8} 3.7 J150.9 ] 40.8 . . 0.2] 29. . 79. .
—_— iEﬁﬂ[ i 13.8} 3.7 95,1 | 25.7 |11 8 1370.1| 179.0 | 28.9
16 [449.71 9.00] 4.0 | 68.6 { 30.6 | 79.3 | 35.3| 67.4 | 30.1 {224.4]| 144.1 32.0
Wheatj
17 }462.4| 5.68 1.9150.7 | 17.1 | 47,6 | 16.0 |193.2 | 65.0 | 297.2{ 244.5 35.2
18 |475.9] 3.62 1.8 | 60,91 30.8 ] 27.7 | 14.0 |105.4 | 53.3 {197.7| 144.1 30.3
xi%m{ 19 [554.5]10.0 2.5189.4 ] 22.3111.2| 27.7 |188.4 | 46.9 | 399.0} 152.8 27.6
20 |[519.6] 8.43 3.1178.829.3]79.1119.2130.2{ 48.4 |268.9| 152.8 29.4
21 |454.11 6.94 2.3171.6 ) 24.1 185,71 28.9 [132.6 | 44.7 | 296.9{ 131.0 28.8
p3 51 475.0 3.6 31.6 27.0 37.7 (277.8 31.7
SEH 468.0} 16.6 | 5.9 | 86.1 | 30.6 | 80.5 | 28.7 | 97.7 | 34.8 [ 280.8| 171.8 35.4

IKHERBARBE N B 2—10 K, BT KPHEEFEE 421-1102 B35/F, #LEN
0.3—0.6 72/Ft, KL —KE HCO; —Ca** ® HCO;—Ca™, Mg™+ M, Hik,7EX
PIRP BT , SEREROLL )t AR 3R o, S LB B Y 35—40%,

ABELARRERENRESBE —E M. BAGHE LENEE, AR
RAENRR AR, A ESHEM. ERE, FHESHOZELSTIMARN 6232
LFAEI69%, X5 Goswmi FARHARER—H,

A (2) THREBEDEIEHHT BB EHHTK
B AKBINAENESEREN GE5): AEMENRANT RAATHEMNE
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Table 4 Forms of inorganic P in paddy soils from yellow earth. in relanon thh parent matcnal

g TG SR T6)
BR | BRA<0.001* |REEE <5 it ¥ & ﬁ. R
ES: %) RN (m) ﬁ é‘a Chemical composition inorganic P
Parent m
Soil 8 N X N
o material | Clay minerals| Depth ;Ed Si0, | Al,O4 | Fe;0,{Ca0 % 8i0,/ __Cf il O-P
. 2 2 2 2 2 Rzos < L: ’3
LR &Etﬂ gﬂug ,@7}? Eﬁo J—4.6] 20 |40.47}26.35}12.11{0.241.05] 2.02 {11.7]40.1]17.5 30.7
: f. Kt
BL\ %
ERHBIREL iﬁaﬁ%ﬁ 2—6 5 |44.59124.69]10.64(0.20{1.28] 2.40 | 3.6{21.8[39.9| 34.7
*iﬁwraﬁi§ﬁ§#@§E0'7_3'4 7 |45.1623.41 9.2910.32[1.83 2.61 | 9.4/25.9{35.3 29.5

* WA IMRRAX TEREAR 1980 FUIRMPRX gk R B & SE R % p21—38, p69, pl04—

135,
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Table 5 A values of available P in soils during the growing period of rice and- whea\

App g (R EREKE A
ro | oxw | oms | Gia) BRNEAL
Crop Soils No: E’g/];o)t';e by plant (nol . SyWESR - REM ?dlﬁjlﬁ
P) Tillering | Elongating Heading
1 18.1 121.62 37.0 29.4 53.8
o ¢ 2 16.1 113.61 17.2 15.2 34.4
3 23.4 153.64 42.4 " 15.0 57.1
4 12.9 89.75 16.9 10.9 25.8
E ELa#RE 5 16.2 98.68 15.2 11.7 28.2
t 6 25.6 215.5 33.3 43,0 107.3
Wheat
A 7 6.8 49,14 14,3 19.3 70.2
KL #iE 8 23.9 169.2 42,3 51.8 112.8
21.9 133.0 32,7 31.9 75.3
SR REE RN 0.8229%* 0.6276 0.5623°¢
S5aBsBnmeagr 0.7410% 0.6960% 0.6595>
10 45,7 319.8 187.4 384.0
11 43.1 271.3 128.1 172.8
BB 12 46.8 286.6 95.4 177.9
13 51.8 333,2 157.3 236.6
14 41.0 239.8 75.4 228.0
SEER 15 53,7 346.1 212.8 609.2
K8 , 16 36.0 234.4 63.1 183.3
Rice 17 42,5 238.9 72.3 136.5
18 33.7 240.0 36.8 91.7
KRR 19 45,3 277.8 87.4 133.1
o 20 41.7 239.8 104.7 127.8
21 49.2 346.3 164.5 185.9
E5ERNEXANT 0.845]1%* 0.6202*
SRR BBRNEXRANr 0.8955%* 0.6388*

Q.
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Table 6 Response of crops to various forms of P and A values of the soils

A W e 9B TR
Response of crops (ficld expermant)
BEES
Forms of P A Rice 0 =12 I F Wheat n =7
4r B8 i = B [sL2 1
E 7k Tyt Tiig 0.6769* 0.6779* 0.7958* 0.9300%*
Al-P 0.4563 0. 3529 0.6929 0.7420
Fe-pP 0.734]1%= 0.8553% 0.9326%* 0.9579%=*
Ca-p 0.5188 0.4263 0.8594** 0.9308%*
IZiF T 0.0248 ~0.1197 0.3590 0.5332
H N &% 0.1727 0.3058 0,7383 0.7260

27 TREYRTEHEHREESFHR LR A GHEXRY (D

Table 7 Correlation cocfficieat between various methods of testing available P in soil and crop

response or A values

T{ﬂin? mthof Olsen Bray | Bray (I Al-Abbas

hE = B 0.7880* 0.4205 0.3463 0.5000

n=29 Bk SE 0.8390** 0.3925 0.3247 0.4785

(2218

KT8 = R 0.6067* 0.2803 0.4454 0.7816%»

o= 12 Rk R 0.5789* 0.4098 0.4755 0.6444*

4 B8 BB 0.5698 0.6555 0.4754 0.62588

INEE

a=9 B HH 0,7750* 0.2090 —0.058¢ 0.4373

AfE WM 0.8060%* 0.1107 ~0.0799 0.2287
KB 4 B M 0.6287* 0.4636 0.4525 0.6874*

n=12 O 0.4219 0.3602 0.3787 0. 4807

fto DEEMMABSABRINENFBEIEKERBRONERSERDHAR, KN
KBANEETVHRKO#I-BBAERE L. MAANAEREANEHAME, &
RAE R MAETT T B X B R R A R,

RIERRAR SNBSS ERRN R ABNREIR (R 6), FRBESNMRES
KAES BN AEU RN EFBRER#EDHEDERREENRX, Hhwk
B gcthnt 39 A ERVNER R 2R B EHR, BERSIEX/ N ER N 2R B ERRK AR
EHEENHBRYE (BEESTIBIEN 312 EAOBBERNETNMARE 29% £
AR B 5 ), WA RN EMARE RN EER R HPHRGEEFYHRER S
BT , o 10 IAAE T390 PR A0 & B, 5B R AR S R ROAE R MR , 00 8 T AR 5 4k o

() +R|AUBRMETEDBRITH

ARKR AT BRTERIN RN LIEE Olsen 3k, Bray 1 5, Bray II 341 Al-
Abbas ¥, X/ KIBROR B BA L EE B A G BIRTHERITT. WR 7 AH:
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Olsen E3/INEE, KBHFBMBRBR, MNE, KBAESPEEERR B EH %
Bray 1 250 Bray I Bk S5{E IR R+ A BIIEARBE; Al-Abbas {5 K58 =
BREGRHMBERTERR, RH Oben EX AR AR T ELEEBINS Ho X
55 S. C. Chang (1972) X T YU HAHBMBBAE A ST, Olsen ZELLEAR b 10 &
RR—BM, KRB L, Al-Abbss 218 B % BRAMNE.

2 F X W

(1] FXREEH, 1983 hELW. 145158 |7, HEHKRML,
(2] ERRTFELBERREAS (FEKNRETERARTFTZZE), 1980; oot wRepsi, 141—
1525, Bt B AR i

(3] #md.ami FKE, 1979 PEINBEAIBIRERKLRN, TMER,B16514, 721,
[4] L. W @®/Rfhs J. D LBy GORs g%, 1982) 1973 132 5E M5 H. 23—46, 76—87 T, KAl
f&#to

{5] s. C. Chang. ct al,, (RSMRE-KBREBWL, 1981) 1979; LI 5KEW, 247—252,283—291 1,77t
FER N,

CHARACTERISTICS OF PHOSPHORUS AND CORRELATION
STUDY ON PHOSPHORUS SUPPLYING CAPACITY IN
PADDY SOIL FROM YELLOW EARTH

Zhu Zhonglin, Jia Zhonglun, Mi Junfu and Luo Xiaochuan
(Institute of Soil and Fertilizer, Sichuan Academy of Agricultural Sciences)

Summary

The paddy soil from Quaternary red clay is generally deficient in P. Owing to phos-
phate fertilizer having been successively applied for more than 20 years, P is concen-
trated in topsoil in which the total P is 0.048%, and the available P is 11.6 ppm on the
average. It is 1.7 times and 7.5 times higher than those in subsoil, and 2.1 times and
28.4 times higher than those in topsoil of waste soil with searce vegetation respectively.

The distribution of various fractions of P in the paddy soils was closely related
with the zonality of main soil group on which the paddy soils were developed. The or-
ganic P was about 35.4%. The Al-p, Ca-p, Fe-p and O-p were about 5.9%, 30.6%, 28.7%
and 34.8% respectively. The organic P and non-occluded P increased after rice season
under submerged condition, while they decreased afterwheat season in dry farming.

The A values were measured by *P during the tillering stage of wheat and rice.
They were related with the yield and the amount of P uptaken by crop, and also with
the content of Fe-p, Ca-p, in the soils which were considered as the main P resousces
for wheat and rice.

The correlation analysis between four methods of chemical test of available P and
the responses of plant or the A values indicates that Olsen method can reflect the avai-
lability of P in soil. The Al-Abbas meathod is worth of being brought into considera-
tion only for rice.



