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Residual effect of phospho:us fertilizer and phosphorus recycling in a farming system [ .
Phosphorus uptake by crops, residual effect of phosphorus fertilizer and changes of
soil available phosphorus. Shen Shanmin, Yin Xiuyan and Zhang Lu(Institute of App-
lied Ecology, Academia Sinica, Shenyang 110015).-Chin,J, Appl,Ecol,,1992,3(2):138—

143,

The results from a six years field experiment conducted on a calsic cinnamon soil indi-
cated that there was no significant difference between the crop yields from two diffe-
rent ways of applying phosphorus fertilizer——once every six years with high rate and
once every year with low rate, the latter gave a little more yields than the form-
er, but was more effective in establishing soil available phosphorus pcol, The residual
effect from one application of phosphorus seemed to last more than five years on the
calsic cinnamon soil, and thus, although the recovery of phosphorus was as low as 7 9
at the first year of application with high rate, the total recovery in six years was as
high as 34%. The proportion of residual phosphorus transfering into soil available pho-
sphorus pool was about 17% after six years of applying phosphorus every year with
low rate, but only 2 % from one application with high rate,

Key words Phosphorus, Residual effect, Phosphorus recycling,
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Er AR S EL Y%, £N0,07%, £P
0.05%, =¥P4.5ppm, {K#%K200ppm, pH
8.3, JHiyE e, 19834FELIFT, XHM K i
bR,

3 HRAFE

3.0 MEAD ‘

FHIEA T8 H 19834E P48, &It HHRAGR 3k, LU
TR [ e AL BB H R SR B 18 LI AT B I Bt
ERTEAFFMBIERE TR 78 58 M 4. 4404
. 1. N, CHEL I, BMEHE, B
A, 4EMERY 14.4kg P/hay . BEEKHE, S6
FEHER 1R, 1983FEH RN, —KiER 86.4kg P/
ha; §. BEHERAEL, RN, R4AFEEAEWREK
R 80% TR, FRFEFFM MBI mEES IR
DIRIEFORE, WELEEE TEEESEELPE B
AR, B, AXEE1984EREEHAE BR,

HE 3K, SAIMEAE@EEISS), Tk F
FEBESINBERGIF15), HLIEFE 8 7%. MK
T #96m?2,
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&P,0s 13.2%., HERFERENRER R, & BX
By 4 AR A R .

BrRESN 4 DAEEER. SR EFEE BE
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FRER, REEHENK SRR, EX, &
RARIER, WKT H19864F DIGT A R IF R S
BRL, MBI RATE, BWrER.,

F1 TAKELE I HEYEHIRFER

FARF T REFFBSS TR, Bk BRRE
HATNERSREFFES S8, KEKIEH A2
K EE, HAERTFERTREEEY B,

3.2 SR AE:

+HAEN——YIRE £P——Na,CO; Bilk, 4
R E Lt £ K——NaOHRtE , KL E B
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4.1 Ep=R
1983—19884F, 4 MGHE 3 FEMEE

=R AEHEDN 6 £ Y= RABIFT

152, MEAETHERAREELZEEEN
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B AEFI3E B A R,
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Tab.1 Average air-dried yields of three crops under different fertilization treatments (kg/ha)

7= i 4 B|E e Ak 3 £ # Year R L1 %} i K 100
Product Treatmert No, Treatment 1983 1984 1985 1986 1987 1988  Average Wltgsc?;})trol

¥k I X @ Control 5160 5040 6810 5060 4820 3370 5040 100
Grain I 14,4kg P/ha-yr 6300 6120 7520 6930 7080 6040 6670 132

| | 4 6 4£86.4 kg P/hat) 7000 6630 7240 6710 6310 4800 6450 128

v 14 6 4#86,4 kg P/ha, 7000 6930 8450 8020 7500 6740 7440 148

FEEBRY

R I @ Control 4560 4590 5230 6750 3870 4450 4910 100
Stalk [ | 14,4 kg P/ha.yr 5580 5490 6560 7970 5280 5720 6100 124

| 4 6 4£86,4 kg P/hat) 6220 6100 6230 7900 4660 5120 6040 123

i 45 6 %F86.4 kg P/ha, 6220 6930 7470 8870 6020 6710 7040 143

HaEHEEm)

Note: 1) 86,4kg P/ha every six yearss

every year.

Chin.J. Appl. Ecol.,3:2(1992)

2) 86,4 kg P/ha every six years,with pig manure recycled
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Tab.2 Average air-dried yields of each three
crops in 1983—1988 (kg ha-yr)

iHEe KESoybean E}Maize &HRSorghum

Treat-  F% WA . W% WA WX B
ment No., Grain Stalk Grain Stalk Grain Stalk
1 1920 2000 7100 6430 6110 6440
I 2450 2760 9390 7840 - 8150 7700
I 2400 2720 9000 7750 7940 7650
¥ 3020 3180 10330 9560 8970 8380
* RFARE, EXR, BROGBETRFMNE., 32, 0,90,
0.87, 0.88y F4#, 0.88, 0.85, 0.86,

BHRRETEENIER, BLERENE4E
ANFIRPTEE, WKl LIEREE L — K
BERIE AN WELEERS K S 4,
BRA MBS BIRAFHERM&EE, (35
BERESEBEEREGKEN), #64EH3K
BTEEHFEFEE: EXEd10t/ha,
Birot/ha, KEHHET3t/ha, REHEAIR
RMEHEGERKRM&RE TR, REIE 2
FERHREEBAT 400—900kg/ha; BiEibmE
PR LT A800—1900kg/has b B IV = 1 M|
T[%1400—2500kg/ha, RIEHE BT Hi4
B, (OHARRRETTREWEERR, ¥35
SEHAREAL14,4kg P/ha (BEEHAE 1 kg
P) . {H3 fifkty 6 ££3 33 7= & (LT T K
%) Ekot/ha, iR8t/ha, HEBTHE ™K
Ey RE™H 6 2. 4t/ha, AR T FE
FARFE, ESLE, ERAERD 3t/ha,
EREREN, X —HXKHGBEER &R
B, BEARTPIskE/ha, RBA[RIE /5 4
HE R EROR, MANEAERREREE, B
R R P%N N
4.2 fEdpWBER

MR, BT R UK
PRI BRREE, A ESEDBOR B, &
TG M1 s AN B IS E Y BE IR

MR, AR, WIS N SRR A
By, EEEEZE, . WK, 5%, &
FREBIRITEEH, Fb kBRI RE
W EMAMEBRESMRI0Y%., ALl TE0HE
# 3 AMARPRE R AKX, BEATHRKEE
WX BERTF IR, S8, HibxFitHEx 3
T EY T WO B BR &l R K 259K,
B3 A, SREKBBRZANESR
S ZENERGE DREEOY, AEiiE
WERBERREENK., i, LI FY
FUCRB R R T (HIB)M15% (£3), H
PRI RN132%(F 1); KREN F i 4
WK B X BRI B %, BB A X B K
148%. BEEMEYFFEEHMRK SHN H 2
RAFLOIN., S—BHERNEK, FE
HR—R L LR, ORI BHENR S
BERES THEYFRGREN, BRET >RSP
BHRBERRHGE 1),
£ TRARELEEHEEESHSHE

Tab.3 Phosphorus content of products from
different fertilization treatments (kg P/ha)

% fy Year

ofn i B
Treatment No.

1983 1984 1985 1986 1987 1988

BERSHEH
nual P

harvested
in six years
harveted

EHRSSH o

-

<
o
-~

10,47 10,55 13,53 10,31 8,76 6.64 60,26
15,01 14,84 17,38 15,86 15,13 12,77 91,17 15.20
16,43 16,05 16,80 15,49 13,51 10,62 88,90 14,89
16,43 20,32 23,23 22,65 19,69 17,70 120,02 20,00

E-ﬂi—q

F4 1983 198BETRMELEENFERBEF TS
WRE

Tab.4 Average concentration of phosphorus
in grains and stalks in 1983—1988 (P%)

# ®Sorghum

4EE AkESoybean EXMaize

Treat- L B e T f i i
ment No, Grain Stalk Grain Stalk Grain Stalk
I 0.33 0,066 0.16 0,036 0,16 0,51
) 0,40 0,073 0,18 0,043 0,13 0,056
) | 0.39 0,075 0,18 0,046 0,13 0,058
i 0,44 0,080 0,21 0,063 0,24 0,061

FEB A Z M AR MORBE RE G 5 ), ME

Chin.J.Appl.Ecol.,3:2 (1992)
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&5 1983—1988EFERAELEAE. EX. BREHEFUHERR
Tab.5 Average phosphorus content in products of soybean,maize and sorghum in1983—1988(kg P/ha-yr)

hEE X E Soybca E Xk Maize % ® Sorghum
Treatment e ki Caal i i o & it ¥ T FF A
No. Grain Stalk Total Grai Stalk Total Soybean Stalk Total
1 5.70 1.16 6.86 9,88 1,97 11,85 8.61 2,82 11,43
I 8.81 1,77 10,58 14,71 2,86 17,57 13,64 3.71 17.35
| 8,43 1,80 10,23 14,10 3.03 17,13 13,27 3.81 17,08
v 11,71 2,22 13,93 18,50 4,94 23,44 18,28 4.36 22,64
XA g ARG, EFRFHRT, FHEE  BIRE R -HERIRTRE RN G BHIE & 5

17—22kgP/ha, K€ 7 & EFL, £l K
B R AR R AL T AT R TR, R
2/3; AR EKRER, AREX, &R
M—F. KEZERFREILE), BHEIAVER
TREBHET IR ERERRA, ANKE
Wk B AT TR W X — T DU,
GE T HE R BL Bk L T RR AR T I K 0w 2R
#.
4.3 BHEFINE, BIERMNERZEMN
PR He i, THELRRIT AT B R el Tt
FB R B R, R BGRB8
WG YRR ERRARNE, NI B9 K H
Feor MK FRE R, DA 3 s BT R
FHAr R R AR R %, BEAH T E 24,
XYIEMARBERSERFEY AT, Hit,
AT EBRAAIZE, RUE 3 PREDIKR
BREOYIRYE, #RME 6 .
®R6 FEMGELEREGN XA AE

Tab.6 Apparent recovery of phosphorus under
different fertilization treatments

EHER A M
Average
1988 or total

LBy k< # Year

Treat-
ment 1983 1984 1985
No.,

1 0,32 0.30 0,27 0.39 0,44 0,43 0,36%
¥ 0,07 0,06 0,04 0,06 0,06 0,05 0,34%%
¥ o.o7 o.11 0,11 0,14 0,13 0,13 0,69

*  GAEPIMY, w6 ERMME.

F 6 PAE T RUSERHICHE (14,4 k8
P/ha) Jo it EE3E %, KB I, NELI19834EL
1 R MR (86.4kg P/ha) it BEH . T
WM N, sx—iEIy B ARG mzAt, Hh

1986 1987

Chin.J.Appl.Ecol.,3:2 (1992)
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Tab.7 Changes of soil available phosphorus content in cultivated layer of different fertilization

treatments (ppm)

nES o % f Year - o
Treatment No. 1983,4 1983.10 1984,10 1985,10 1986,10 1987.10 1988,10

1 4,5 4.5 3.2 3.8 3.4 2,2 2,4

I 4.7 9.3 8.1 6.5 6.5 7.2 8.8

I 4.5 55,1 6,4 5.2 4.7 3.2 5.1

N 5.8 71,7 10,7 7.2 9.5 6.6 7.9

ERHEE,

R e AR R Z B A, [HA
K SBEIE, HTEEBHREE, %1
PR TAOK M BB R IS, BT HRBEItiE
FEE A,

ARBELESE THERE, HIEENBE
BETHREL, sHREEEESIVERRKAH
AR T IS A T
M, THERLEE 0.5ppm, 1987 £ U5
pEz3ppm LT, #ETEABRKE, X—%
L TT DA 3 B8 o e R AR T 2 5 AR /K
MBET Y, SAERNEBERSARE

R, SERA/N SRS T) 6 4
L EHRRIRIE A TR BR A, FHEEY
W0,6ppm, F19884EE FF-E8ppm, 46
AR —YR R BB BN U5 B BUARTE AR Y7 B D7
UBE AR fgAE /NFI B b, (EX) T oz 4 HEH A
B BAEAMBENFIE, — R B R

A N BIE AT B3 B IR R
WA, IR TR TEAENT &2 B R L
H,

MRABBEAC I & TEY R B bt LA % 39
WBEEAE 6 SEF I RE, FEeAE PRk
BRI B R R (R 8),

R8 193198 FMAREEATIHELNCBHIEHRAEL

Tab.8 Transformation of residual phosphorus in soils with different ways of phosphorus application

[
Q
& # 6 F PR LM BB 6 4 vp 5% B B R 9 N R Rmh
8%
s g5 - 4;; S FED E o~ Changes of available P Residual P in nonavailable pool
51]:2 P & & ECL B o
e #aS g < e BT
5§ ot men BEA g RE BN B o 7 B
%E Egho ﬁ'ﬁbﬂ Bow mgno % %
§ 5% gpe MEE o ppm kg P ha-t ppm kg P ha-!
2 a ] B #3 % of resi- % of resi-
B < a =] ~ dual P dual
o9
| § 86.4 91,2 30,9  55.5 +4 +9.6 17 +19 +45.9 83
I 86,4 88,9 28,6 57.8 +0,5 +1,2 2 +24 +56.8 98

* THGREBIERBLEMERBRUSGHLE,

B 8 WL, GE/NFIRBICATE 6 £ 5
T HE#486.,4kg P/ha, o130, 9KgH fEWETF]
M, 55.5kg BAEFELEZ Y, RIEHE L
SRR O AR A79.6kg PN
THEEBE, SEERMITYS, LRNUHAAT
BB, R EAS —RRF RERE L
6 fE2Ja, 57.8RgREIEHB M 2 WHANT

AR, HRARMABHNT R E, TR
FER X — L R B AR A e, RN
BRI LB st @/, Mattingly '* H4k %
ZR B —BEMARARBERE AN,
L0 e RS T T 2 v 81 S S A el e N
BE (G £25%), ERBEZLE B BT
Ve, PERRAEMR M,

Chin.J. Appl.Ecol. ,3:2(1992)
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Yy3ts - R L, T DA BR AR /N SR B 4F
1B F 2k 3B RSB 5L, ML AR /N
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