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Table 1 Some basic properties and phosphorus status of the sandy soil

HLAR 20 5 H £ £
1% BB BERN
Mechanical composition  #l
B R Phosphorus status
(%) 15 & Ll

g B
Soil Fertility RN WA
O.M. TotalN TotalK Total P Rapidly available

name Clay Sand
(g/kg) (g/kg) (g/kg) (g/kg) phosphorus(ug/g)
iitda e &) 93.8 6.2 5.34 0.48 24.2 0.36 3.45
th 94.6 5.4 4.02 0.36 23.1 0.32 2.76
& 96.3 3.7 3.15 0.27 23.1 0.30 1.93
MmurE t = 88.4 11.6 6.38 0.62 23.1 0.51 6.68
th 92.6 74 5.22 0.44 227 0.43 4.46
13 93.6 6.4 3.88 0.33 19.8 0.34 3.05
L2373 =) 84.6 15.4 2.86 0.72 22.7 0.56 7.77
s 86.7 133 6.42 0.62 20.5 0.54 6.33
fi& 88.1 11.9 4.81 0.41 18.8 0.49 5.44

* R 4. B8R YRR RN HE, b EmE (&2 F).

2 FR5iR

21 BMismERR

FITHP X 106 M EHERSHER (X DEH, LB TBFH N 043g/ kg(P
L BFRE), B 465ug/ 8. HAFRHE LS BEE, 2544 0.53g/ kg
6.51ug/ g MW+ K2, 4510 043g/ kg F1 4.73ug / g; MBI + & B B AR5 5K
0.33g/ kg 1 2.71pg/ g. MEEFEFEYT-2RICKEA. 0. 208251810 85, P,
7 B =B JIKFER, WERE B 2R, &= e H & il 3.7—39.6%.
7 SCHAR = H s i 6.7—46.0%, T8 BRI 5 AR ) 24 R A8 4k, 36 B FF 3
X - e gRR e A ) H — B E L.
22 MIBRESRETHY

THPX TIERNSHE T B AEISREIER AL, I 106 N LRER TSR (E
) FW, B LAV SRR, (U 0.038g/ kg, H RSB 8.87%. LIS ES
15039/ kg, HEBEFER 91.12%, UL L HLBEEL B T 300 X VR4 BT B A B - 15 g
EMFELE. ANSS LREAHRMEX S REN, 085 LRy B
AV S &R B ER T, HXRES 510 0.88427 " M1 0.9229" *, 8] HiHA L
B R DI A A LR S BT A, A XA S 'S RNHET R
Mt >avmt > aet.
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Table 2 Composition of phosphorus forms in soils of Kaifeng region

B FHYLBE(P: g/ kg, i LA E 5 )
t®E BN 28 A LB
Rapidly Inorganic—P forms
E4 7 Organic
available
Soil Total P phosphorus Al-P Fe-P Oo-p Ca-P 41t Sun
phosphorus
name Fertility (g/kg) (g/ kg)
(ug/ g) g/’kg % g/kg % g/kg % g/kg %
Heb =) 0.36 345 0.029  0.0136 4.10 0.0660 1.99 0.0380 11.48 0.2729 82.42 0.3311 100
o 3l 032 2.76 0.025 0.0097 3.30 0.0040 1.36 0.0276 9.36 0.2537 86.00 0.2950 100
f& 0.30 1.93 0.023 0.0065 2.35 0.0039 1.41 0.0113 4.08 0.2553 92.16 0.2770 100
#gy = 0.51 6.68 0.044 0.0074 1.59 0.0044 0.94 0.0602 12.92 0.3941 84.55 0.4661 100
)t p 0.43 4.46 0.039 0.0169 4.32 0.0044 1.13 0.0439 11.23 0.3258 83.32 0.3910 100
& 0.34 3.06 0.027  0.0113 3.61 0.0053 1.69 0.0309 9.87 0.2655 84.82 0.3130 100
L2 = 0.56 7.77 0.068 0.0140 2.84 0.0053 1.08 0.0521 10.59 0.4207 85.49 0.4921 100
-t LS " 054 6.33 0.044 0.0062 1.25 0.0040 0.81 0.0417 8.41 0.4439 89.53 0.4958 100
4 0.49 5.44 0.040  0.0181 4.02 0.0062 1.38 0.0366 8.13 0.3892 86.47 0.4501 100
T-t5 0.43 4.65 0.038 0.0115 3.0 0.0049 1.30 0.0380 9.60 0.3357 86.10 0.3901 100

FE P X 3 b LB TE S A R DB BR S A £ A, Ca—-P BT SR ELBIRK,
FE TS RD 86.1%, LIEPHLR S E—MiX 0.3367g/ kg; O-P R, FH¥ 4L
TSR ER 9.6%, L EPMEX 58K 0.038g/ kg, Al-P 5 THLBE S BH) 3%, 115
PRI S B| Y 0.012g / kg; Fe—P &, (U THLBE B & HY 1.3%, LIEP4axt & 8L
4 0.0045g / kg. %t Al-P(x,). Fe—P(x,). O—P(x;). Ca—P(x,) 5 # BB () BEAT S [3 134>
TGRS

3 =49.30x,+21.8547x,~3.4209 (1)

HWH AP S Ca-P PR LV ESERHEEENEHE HEHELER RN
0.9830" "(n=106). ENELRE T HEEURNSEREN: EELBEERRF— T8 8 K, EH
HEHBE S B AI-P. Fe-P Z M ! 1.8—4.7 %, W E BB RAEEE T Al-P,
Fe—P, 1l H Ca—P 0] LI 1A tH AU 3. kAl 1L, Al-P 1 Fe—P & &8 KK
FFHE X, Ca—P 3 ERE BN ST —EME L. BB BB 1 aT LU oy b
THEEMATR.
23 WiIMEMNEESHER

W AEFEFHSE D, SEEI T FORBRBE LI B AR EREE, Rk A58 1
AERBREL, R TSR A AL B FEEEHESHE., I THEY LA A
B, XFEHESHANXR, SANBKAESAE, it T M E-ERBERLHGT
M EMARE., AR AMEHEYAEEL, NEPEFEBRIL, 5504
450kg / hm?, 900kg / hm?; B Z b ¥ iBEAL, 43514 900kg / hm?, 1800kg / hm?, 4t 5 4~
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Table 3 Growth and decline of soil Pafter 6—year continued plantation

SRR EYECE B B BER V- EHHK AR K
g P applied P removed by P balance Growth and decline Growth and decline of
Treatment crop of Total P available phosphorus
(P,0.kg/ hm*)  (P,0.kg/ hm?)  (P,Oskg/ hm?) (P g/kg) (P-pug/g
Af BE 0 —376.8 ~376.8 —0.132 -3 86
450 —640.2 —190.2 —0.075 —1.98
A
900 —792.9 +107.1 +0.038 +1.84
900 -804.6 +95.4 +0.038 +1.67
EX+/h £
1800 -1483.7 +316.3 +0.102 +5.21

H12% 3 v, W & T (6 P E/NE-T K FH & 5022kg / hm?) BEKH —F
BIE, HEAEN , AREF ITREABEKRF. o F5 L EEFHMR &
P,0190.2kg / hm’, 76 X f 1 5 F £ B T3 F ¥ 0075g/ kg, BB T3 T &
1.98ug /g, fEHHF - -FREH RSB EYERHBENER T, BELHaIEm,
Hy1n 172.95kg / hm?, 326 P 438 40 0.06g / kg, ARBERIN 291ug / 5. EHB
RBUCHEBMABEIMEKIER 8. 2SN ABNERSBERZEYERE
FIEMR, SR ERE TN

y,=—0.0025+0.00035x,(r=0.9981" ") (2)

yo TEEBEEK (P g/ ke)

xo BER ML K & (P,Os kg / hm?)

AR BTN

¥, =0.7007+0.01128x,(r=0.9955" ") (3)

Vo BIRABEHEK (Pug/ g)

X BER A & (P05 kg/ hm”)

ATt el 0L, w0 b e R OB K B TR R AU ST AT, It AT AR SE RS
FATYST S TOUI - 48 4 B A AT SRR 0 1,

M 4 TLLE M, fE00 bF &AL RE P, i B A 09 45 40 38 55 0 AR EE, R fELRD +
BEZ (0—20cm) %R BHE B4 X & BA RIS, M B 13842 U F (20—40cm) A R
IR BEH S S, X F P L IRKIR AR, BEAEMEA B+ 15 18 B — R BRI e, FEA
HIBE R BEUR HRIIE, ME 4 H— ST, AR IRRE A LR R R e R R
BRI A FAERE A S K RARE, AT 0L, B E B A MR
(O£, B B A5 (L ARG 30— B, Bk ol UARAE T B A B B 10 T 25 407 Sk 1 5
WA BRI 25 5 11D
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Table 4 Distribution of phosphorus forms accumlated in soil

B £ MBS
6 FREBOR
Wb Sotil Total P Inorganic—P forms
P applied
Treatment horizon Al-P Fe-P O-P Ca-P
(P,O, kg / hm?)

(cm) (g/kg g/kg % g/kg % g/kg % g/kg %

pag:i! 0 0—20 0.32 0.0066 2.35 0.0044 1.56 0.0194 6.90 0.2508 89.19

20—40 0.30 0.0066 2.47 0.0040 1.50 0.0163 6.09 0.2406 89.94

450 0—20 038  0.0101 3.09 0.0057 1.74 0.0382 11.68 0.2729 83.48
g 20—40 032 0.0070 2.41 0.004] 1.38 0.0277 9.55 0.2514 86.66
IINAE
900 0—20 0.49  0.0132 2.92 0.0070 1.55 0.0426 9.43 0.0388 86.10
20—40 032 0.0068 2.38 0.0041 1.40 0.0309 10.80 0.2443 85.42
900 0—20 0.49 00136 3.00 0007 1.54 0.0426 9.40 0.3901 86.06
2040 033 0.0009 2.94 0.0048 1.57 0.0356 11.61 0.2653 86.53
EX+E
1800 0—20 0.55 00148 2.99 0.0081 1.64 0.0502 10.13 0.4223 85.24
20—40 0.33  0.0105 3.38 0.0048 1.55 0.0356 11.47 0.2596 83.51
~ 0—20 0.45  0.0123 292 0.0068 1.61 0.0040 9.50 0.3621 86.00
¥ ek

20—40 0.33 0.0080 2.73 0.0046 1.57 0.0288 9.82 0.2518 85.88

2.4 EBEE T FnARE R aEEL 51

PP bic i BERRAS 1E 4 LB IR, 2 I TE/NZE 4 R KT . RS A LB B
FERRFE R E BBE RS (R 5) RY, N KYIAB A HE Y FERACR, 4K S I8t
MR FERE L, B L/ ESES B PRI BEE & 82.3%, BpbE &

%5 ML OETREHHNTIRBFIRRIBIAFIA (EHR)

Table 5 Puptake of wheat from soil or fertilizers during different growth stages (pot trial)

+ % N g PN £ X B BERBE BeAE A A %
£ R, EEHER LR P from soil P from fertilizer Recovery
Soil Growth P uptake of P—fertilizer
(P g/ pot) % (g / pot) %
name stage (Pg/kg) (%)
ny 7 BEW 0.1286 0.0228 17.7 0.1058 82.2 2.02
WMt wH 0.3824 0.1040 27.2 0.2784 72.8 5.30
15 0.6162 0.2391 38.8 0.3771 61.2 7.18
Ryl 1.2217 0.9578 78.4 0.2639 21.6 5.03
By SFEEM 0.1605 0.0061 3.8 0.1544 96.2 2.94
L wm 0.4888 0.1017 20.8 0.3871 79.2 7.37
R 0.6988 0.2732 39.1 0.4256 60.9 8.11

LS 1.5865 1.2184 76.8 0.3681 23.2 7.01
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96.2%, R EZHM CEK ) /I 5 3 b R B T 4 R B K, H7E W R
/NEE R o R OB B AR AT 60% A b B BB/ 3 AR R B 20—
25%, i A LS8 IR A A B A o 75% LA b, ANBEREFI SRR E, IR S A R
B, BBIK 2, A B R AR. A i, TE R R T N A RS R A B 80% LA bk
BAREL. XEEH, BEACAYE R BRI, WA G N ERR RS, sEE L M RIK
FIE BB R, FHIFHE X /NS SR HEIE N ER Z s R B FRIH LB R
HER, BER A EENE L.
25 WEREME

BEIEIE S S A LUt BERE 1A 61, S T EUSHL 4. BRI T M E B IR
R, AT TR RRK, RRIRE LSO KT, BIE Y ETHmE (S
P,0512%), AT ZE 8. 40, B rbi + b A5 B im0, 45 R R R F 5 A B RS A R R
W, KRN BN R R

y, P 1) = 83.5107+24.7348 P—1.7728 P 4)
(r=09840  F=45.8330)

v, (dEY 1) = 115.8428+20.6332P—1.6888 P (5)
(r=09776  F=32.1842)

y, (BB 1) = 155.1846+17.5331 P—1.4386 P (6)

(r=09814  F=22.8738)

R A R [0 13 75 2 U BB AE 10 AR & 45 SR & 9, bl 1/ 2 B AR B AR 38 4 50 b i
M EE 19.9%F 41.1%, A L LR L5 17.7%. HHBAE AL UUH
Wi ER, AUH LR, BPE K. XEA TEDEIEE. ARE L AR A4t
BiEE N, MR RS £, BiE 2Tt Al-P # Ca—P BIMES LS
BERBE R E ARG, X A RR B AL, 40, SR b o LB LB AT SN 90.11% ., 87.4% F1
89.87%, BEAMEAK, H-HMAXFEMMHEEEK, 25K 0.2706. 0.3403 F0
0.4307g / kg, Fe-P S BFE-FHZ MERMB/. LW, BT AEEZWEUBELRE, +
HEBEREBE R0, MR Lk 2. DI, 754 72 ST RR P B AR 17 A So (6 I F b 44 5 R
LB RE 1 KA. R0 L X, U BEBERE /1 B R Bb i £ X, LUK B9 AL, 4%
=H BB,

g * x ®&

P %1983, LSS Y EF S S BEA. 45—65T, Kol th AR,

. Bimsh, 1980, TIEBEE (—). (Z), LHGEM, H 18, 4347 H2H, 47481,

Bk SRR, 1980, THRBEAR AR PHNENAR, TREM. H5H. 685,
BB, 1992, FHE X LT IR, TRAEH, F40). 6—8 1.

. Chang, S. C. and Jackson, M. L, 1957: Fractionation of Soil Phosphorus. Soil Sci., 84: 133—144.
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CHARACTERS OF PHOSPHORUS SUPPLY AND RESPONSE TO
PHOSPHATIC FERTILIZER IN SANDY SOILS

Wang Qiujie  Kou Changlin  Wang Yonggi Zhu Xiuhua and Wang Hengyu

(Institute of Soil and Fertilizer, Henan Academy of Agricultural Sciences, Zheng=hou 450002)

Summary

The study on characters of phosphorus supply and response to phosphatic fertilizer
showed that inorganic p and organic P accounted for 91.12% and 8.87% respectively. In
the former Ca—P,0—P, Al-P and Fe—P accounted for 86.1%, 9.6%. 3.0% and 1.3%
respectively. The relation between inorganic—P forms and rapidly available phosphorus
(RAP) could be described by y(RAP)=49.30xx1_py+21.8547 x4c,_p—3.4209, which indi-
cated the significance of Al-P and Ca—P to RAP and the feasibility that iron and alumi-
num phosphates and calcium phosphates served as soures to soil P. The growth and de-
cline of total P and available P deponded on P balance in soils. The changes of P forms in
fertilizers aapplied relied on soil properties. The great effect of fertilizer P occurred at the
early growth stage of plants. At the middle and late stages, plant took up more soil P.
P—fertilizer efficiency in coarse and fine sand soils was 41.1% and 17.7% respectively.
higher, than that in light sand soil.

Key words Sandy soils, Inorganic—P Forms, Phosphorus balance, Response to

phosphatic fertilizer.



