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Effects of Planting Soybean on the Balances of Soil Phosphorus and Potassium
GUO Xin',SONG Qiu-lai' ,ZENG Xiang-liang”, GONG Zhen-ping' ,MA Chun-mei'

(1. College of Agriculture , Northeast Agricultural University, Harbin 150030, Heilongjiang ;2. Heilongjiang Province Economical Research Institute of State

Farm, Harbin 150090 , Heilongjiang, China)

Abstract: Five soybean cultivars were used to estimate the effects of planting soybean on profits and losses of soil phosphorus
and potassium with or without straw returning by pot culture. Results showed 57.2% -70. 1% of total phosphorus and 60.7% -
74.7% of total potassium absorbed by plants were transported to seeds at mature stage. Under the fertilizer application level of
diammonium phosphate 75-150 kg-ha ™' and potassium sulfate 40-120 kg-ha ™', the phosphorus of soil was profit at all levels of
P-fertilizer,and the potassium of soil was loss at low level of K-fertilizer and was profit at high level. The average profits and
losses of soil phosphorus and potassium were 7. 1-22. 1 kg-ha™' and -7.6-25.6 kg-ha™" with straw returning,and were 6. 0-
21.0 kg-ha ' and —14.3-18.9 kg-ha™' without straw returning, respectively. To balance the profits and losses of soil phos-
phorus and potassium, the critical amounts of phosphate and potash fertilizers were as follows: P, O; and K, O were 18. 4
kg-ha ™' and 29.2 kg-ha ™' for straw returning,and 20.9 kg-ha ™'
tively. Optimizing the quantity of fertilizer and returning the soybean straw would reach the basic balances and reduce the los-

and 37.3 kg-ha ~'for no straw returning treatments , respec-

ses of soil phosphorus and potassium in soybean field.
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(FS10) , Jeik 1 %5 (LX1) , 24K 14 (SN14) , PR &
(MSD) , fiX 3N Bt AHLFRE31.1 g-kg ™', 4
A2.2 g kg, 214 g-kg , EBHH LS
grkg ™ BRARAL163 mg-kg ™', HALHES59.2 mg-kg ™',
A 493 mg-kg ™', IKIRSR FHAE AR 7, ok FHAE
AT B TR [BIAE , B4 38 em  TREE 33 em, 3%
4435 kg, FIFEMIHE 1 m, ¥+ 7REE 0.3 m, 2 H L
3 em, JEAE S5 Y H R A KO AR A
&), P16 R REHE AR iR % (N:21% ) 1. 70 g, H i
FRES (P, 05:46% ) 1. 70 g; fini FR #F (K, 0: 50% )
1.02 g, FEREFh AT — R NEARNIE TFF R 5 ~7 em 4k,
5710 HALEHEM AERS 3 7, 59X 3 Rifh ¥,
FEIEHE L 3 ~4 om, S5 5 RHECR 1 3 PR
1.2 MEmMBSAE

RGN F AR, H 1.5 m &aYEHY
PR [ HE L ke ke , WS A% 5 7 R R g s I
BB HFIHRAL U, IR RAR 2R S AR 32 5 K
g, ARG R 65 CHET  Frigh LHAIAR R T, #
W

FERE T =S8R H,S0,-H,0, 72, SRE6T
Lo 3k 0 2 5 AR AR TP A 2R S 5ok B H, 80,-H, 0,7
& IR E N

1.3 HEES

K SPSS 16. 0 Fl Excel 2003 #4750 537 o

BT EAR T

W CH) R (g- ") = TYHEE
(g-HE™) xBE(H) R HE(%) ;5

B VTAR K77 5 551 S AR A SR AL (81)
MSc e (kg hm ™) = BEAE R IR 4535007 8 (B Wi
H(g-HE ") x BRITH KG W o> &
(kg+hm ™) /BEHEP B (g-HE ") ;

T () R R T (kg-hm™?) =i A 4 1
(AR (#0) 1 (kg-hm ™) — W3R B (51
I (kg-hm ™),

2 #ER5HH

2.1 KEpAHEAEE SRR E

AT ORI 2 AT LA Y, KA R I R s 3R
AL e {0 e o LTV S A I S VAL RR N
BBy ) o AR SRR 1Y) 62. 9% F169. 0%
T b FFAR P 2R A o R R A 22 11 28. 5% (3%
1) PR RIS 2 1Y 12.0% (£ 2) , 7l 0L,
RICF A H B B AR D, ERSFFE B AT,
R SRR R R P Wl R RN R A A 62. 9% LA
H169. 0% Fe A7 Wi B A« H 5 Qi R FS FF AN ik FH, 2571 A0
SE R AR R R R K s R B R R R Y
WSR2 (ORI B 2R B0 2% o A ol sl A
BT 43 ) K43 BIA 371, 5% F187.9%

®1 KRERHRBEKRPHBERSER

Table 1 Phosphorus distribution in soybean plant at mature stage

M Leaf 2% Stem #R Root % Pod-shell FEREL Seed
=
Cz'fm Srfit Content F4MIL Arft Comtent E4ML Arft Comtent F4ML Orft Comtent F4M Arft Content E4MIL

/mg-pot ="' Percent/% /mg-pot~" Percent/% /mg-pot~' Percent/% /mg-pot™' Percent/% /mg-pot~' Percent/%

B MSD 265.8 25.2 99.8 9.5 53.8 5.1 25.9 2.5 608.2 57.7

224 14 SN14 273.7 24.0 60.0 5.3 57.8 5.1 31.0 2.7 719.3 63.0

/N4 ¥ XIH 250.0 24.2 47.7 4.6 32.8 3.2 12.9 1.2 688.5 66.7

=1t 10 FS10 196.5 19.8 39.4 4.0 17.6 1.8 43.5 4.4 697.7 70.1

Wik 15 LX1 253.6 29.2 55.7 6.4 42.3 4.9 20.3 2.3 497.1 57.2
14 Mean 247.9+13.5 24.5+1.5 60.5+10.4 6.0+1.0 40.9+7.3 4.0x0.7 26.7+52 2.6x0.5 642.2+40.8 62.9+2.5

AR RZECV/ % 12.2 13.7 38.5 36.4 39.9 36.7 43.2 44.0 14.2 8.9

2.2 MEXENTEBHAETEHE

2.2.1 ERBZFRFTOEE REFFEHA,
BRSCHR A AF RS, it e A L 25 AR SR e BB IR
M, M3 Al%, it A4 15,1 ~30. 1 kg-hm
P E AR, A7 A 3 EE B, S 3R (FF AL ) DA - 3 rp iy
SEMRER N 7.2 ~8.6 kg-hm >, F-2 % 8.0 £0.3

kg+hm =2 24K GAEFFAS I B, ZEFT I3 B2 £ Btk
L — R , SRR (Z5FF R Rk Mt
By E AR R 8.2 ~9.8 kg-hm 7?5 9. 1
+0.3 kg-hm ~*, RIZFEFF A B ALE A £ 3
ZUWORERZE 1.1 kg-hm (£ 3),

K H — Mt e & — % 75 ~ 150
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Table 2 Potassium distribution in soybean plant at mature stage

7.1 ~22. 1 kg - hm™?
21.0 kg-hm

LR W B 4 6. 0 -

I Leaf 2% Stem 2 Root Y% Pod-shell FPHL Seed
=
C:?jir &tk Content F/yH &t Content [F4rtt & Content 4 . & f% Content [4t & fE Content 43t

/mg-pot ~ ' Percent/% /mg+pot~ ' Percent/ % /mg-pot ~ ' Percent/% /mg+pot ~ ' Percent/ % /mg-pot ~ ' Percent/%

MG MSD 274.7 11.0 120.4 4.8 41.5 1.7 545.0 21.8 1513.4 60.7

2% 14 SN14 281.9 9.7 60.5 2.1 58.8 2.0 379.7 13.1 2127.9 73.2

/N XTH 362.7 12.4 99.1 3.4 39.7 1.4 482.0 16.5 1935.0 66.3

F1fr 10 FS10 301.7 10.5 53.6 1.9 18.2 0.6 357.1 12.4 2153.2 74.7

ik 1 5 LX1 226.4 8.1 140.8 5.0 72.9 2.6 388.9 13.9 1973.1 70.4
-1 Mean 289.5+22.1 10.3+£0.7 94.9+16.8 3.4+0.7 46.2+9.3 1.7+0.3 430.5+35.7 15.5+1.71940.5 +114.9 69.0 £2.5

AR ZECV/ % 17.1 15.4 39.7 42.3

44.9 44.6 18.5 24.6 13.2 8.2
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Table 3 Profit and loss of soil phosphorus in soybean field ( kg-hm *)

YRy + 3w Harvest-P

25 5 Profit and loss

SV (A
:(H” FERFAE I ik FEFFIE ik
Straw returning No returning Straw returning No returning

2006 8.6 9.8 6.5-21.5 5.3-20.3

2007 7.2 8.2 7.9-22.9 6.9-21.9

2008 8.1 9.2 7.022.0 5.9-20.9

2009 7.6 8.7 7.522.5 6.421.4

2010 8.5 9.7 6.6-21.6 5.4-20.4
SF-34 Mean 8.0+0.3 9.1+0.3 7.122.1 6.0-21.0

2.2.2 IR ERTOLE MWER4LPOLUEL,
Jiti A -3 16.6 ~49. 8 kg-hm > [l BRHER , 5 FF 8
FE A, ISR A CF Pz ) DA 3 bl s i oy 21.8 ~
25.9 kg+-hm 2,44 24.2 £0.5 kg-hm ;4 k5
FEFFAS I T, O ( ZEFF 8 AR M 3
WA R 27.8 ~33. 1 kg-hm ™7 S F-3424 30.9 =
0.6 kg-hm ™, K EFEFFAS I A H O -1 £
W% 6.7 kg-hm %,

[11- 12}

juﬁsl i B R 4 40 ~ 120 kg - hm
R 50% 15, # AR EﬂHT-’E‘?E?a?’?
~-7.6~25.6 kg-hm ™ i i FR 21 40 kg - hm I} 4
BT - 7.6 kg - hm ™, 5 il 40 i (B AR EF 120
kg+hm ™) B 4% 25. 6 kg-hm > Rk HI B0 2 5
H—14.3 ~18.9 kg« hm ™, 76 £ 1 0 1 58 5 453
-14.3 kg-hm ™ | i i 224 18.9 kg-hm ™,
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Table 4 Profit and loss of soil potassium in soybean field ( kg-hm ~*)

W3k H Harvest-K

Z1 55 Profit and loss

\
jﬁj RS R RS R
Straw returning No returning Straw returning No returning
2006 25.9 33.1 -9.323.9 -16.5-16.7
2007 21.8 27.8 -5.228.0 -11.222.0
2008 24.4 31.2 -7.825.4 -14.6-18.6
2009 23.1 29.5 -6.526.7 -12.9-20.3
2010 25.8 33.0 -9.224.0 -16.4-16.8
447 Mean 24.2+0.8 30.9£1.0 -7.625.6 -14.3-18.9
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