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Calculating the critical value for yield and leaching of Olsen-P in aquic brown soil

WANG Yue-li'?, MA Qiang', JIANG Chun-ming', YU Wan-tai'
(1. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China;
2. Liaoning Huanyu Mining Consulting Ltd. , CO, Shenyang 110032, China)

Abstract: For achieving high yield and economic benefits, as well as protecting the environment, it was necessary
to clarify the relevant thresholds to optimize application of fertilizer phosphorus (P). Based on the long-term experiments
in lower reach of Liaohe River Plain, the thresholds of soil Olsen — P for yield (TPY) were calculated by linear-linear
(LL), linear-plateau (LP) and Mitscherlich type exponential (Exp) models. In addition, the thresholds of soil Olsen-P
for leaching (TPL) were determined by soil column leaching experiment. Results showed that the TPY was 12.0

1

mg- kg™ " and 10.8 mg- kg™ for maize ( Zea mays L.) and soybean ( Glycine max ), respectively. Furthermore, the

TPY was the highest as calculated by the Exp model, whereas the least was obtained with the LP model. The TPLs

', with the mean value of 80.2 mg-kg™". It was recommended that Olsen-

ranged from 74.6 mg-kg™' to 82.0 mg-kg~
P concentration should be maintained within the range from 12.0 mg-kg™' to 80.2 mg-kg™" in the target area, in order
to sustain crop production and avoid environmental contamination.

Keywords: threshold of soil Olsen-P; long-term fertilization experiment; soil column leaching experiment; lower

reach of Liaohe River Plain
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Table 1 Application rates of fertilizers in the long-term experiments

il Rate of fertilizer

HENE i Rate of fertilizer

I BT R BT

Treatment N P K Treatment N P K
NO 0 50 60 P2 150 50 60
N1 100 50 60 P3 150 100 60
N2 150 50 60 CK 0 0 0
N3 250 50 60 Mi 75 64.9 76.6
PO 150 0 60 M2 187.5 162.2 191.4
P1 150 25 60 M3 375 324.3 382.8

T SR AN R D ] R AR T &, FlRE R S AR, AL 0 25 kg-hm ™2

Note: Rates of fertilizer N was 150 kg*hm™? for maize, whereas being 25 kg*hm™? for soybean.
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Fig.2 Responses of maize and soybean yield to soil Olsen — P
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Note: LP, LL and Exp represent the linear-plateau, linear — linear and Mitscherlich type exponential model, respectively. The same below.
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Table 2 Yield thresholds of soil Olsen — P for maize and soybean simulated by three models
(=7 Ay Ttk P AR Pt SHE
Crop Model Equation R? Critical value for yield
LP y=6502.1+271.9x y =9629.0 0.392" " 11.5
E K Maize LL y =6618.4 +250.5x y=9344.8 + 8.42x 0.408" 11.3
Exp y:9790.5[1—e’0‘1574(’”5'93)] 0.354"* 13.1
LpP y=1288.3 + 141.3x y=2784.5 0.394" " 10.6
K. Soybean LL y=1149.3 + 170 y=2531.1+8.01x 0.451°* 8.5
Exp y =2850.4[1 - ¢ 02 er110] 0.391" " 13.2

2.2 TiEEBBIMRIERE
Xt TR I A, A A= 7 R RS 9 T Ak
PERIEMI I FELLAT , DABSAR OO $R58 7 £E by

HIXUS: o ASSCRA 2011 4E 0 ~ 20 em 1 )2 N 383 %
WS O RESE, LL 20 em AR IRV IR N TC HLR Uk B
RNEAE ], R R T A BT R I A 6 1K



55 23]

BV IVAS R LY TR S0 O e A R A ER NG STl HE R IR 2 175

WA TR A SRR (& 3) , ki il A a4 T 746
meg kg™ %] 82.0 mg- kg ' Z 8], ¥J{H N 80.2 mg-
kg™, 005 A oA AL A ] — S0 A
BFFEA R 81,3 mg- kg™ ST X %1 FE TR PR A
M AA R HE L i 3 1A AT TSI B AR

T AR ST S A bk XU, S5 SRR,
SRRV i B AE = FhREE 7 X 43 R 59. 4.
65.4 mg kg™ 'Fll 68.6 mg kg™, ML T AW 5T 45 R,
XN IS FEE T 2 A R R A P4 A
HZE AR,

T =/ (mg » kg)
Olsen-P content

0 50 100 150 200 0 50
TS H/(mg -+ kg)
Olsen-P content

= | = 40 = 60}

o2 0T SR - 7H12H TE 5ol 7H22A
= L
. g May 14th N g 30l July 12th ;O‘E July 22nd
23 =5 25 %0
é A 10 F = =9} :[éﬂq 20|
&2 Z210f &2
=& =g =3 10}
=2 9l . = B
Re Rg Of - Reg ot .
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
TR G R/ (mg + kg?) B S 2/ (mg - kg) T 0w/ (mg - kg
Olsen-P content Olsen-P content Olsen-P content
50

2 50| 5 g 5o}
8 8H4H T E 40+ 8A29H e 9H4H
- E40F  August4th ;Dfé August 29th . E 40} September 4th
»==D§?0' 5830 20530_
g 3 = = =
< g m 3 v}
28 a0} oo 20 ER I
#5210} £%10f £ 10}
=3 =p =5
§ § ol . R E ot . Rs o} .

100 150 200 0 50 100 150 200
T =/ (mg - kg)
Olsen-P content

3 hEEEEMEIERE
Fig.3  The thresholds of soil Olsen — P for leaching
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