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Effects of Root Exudates of Maize on the Adsorption of Phosphorus in Soil of Karst Area

HUANG Cheng-ing et al  (Guizhou Botanical Garden, Guiyang, Guizhou 550004 )

Abstract  Phosphorus is the necessary nutrient in growing process of crop. Calcium carbonate in soil is the primary adsorption material in
karst area, therefore, the concentration of available phosphorus in the soil is low. The root exudates of crop played an important role in the
process of phosphorus mobilization. The balance method was used to simulate the adsorption reaction of phosphorus in karst soil under the ex-
isting of root exudates. Result showed that root exudates of maize could restrain the phosphorus adsorption in karst soil, and the concentration
of available phosphorus increased. Langmuir equation and Freundlich equation could describe phosphorus adsorption in karst soil, and Freun-
dlich equation was better. Imitating secondary velocity equation was the best equation to describe the adsorption kinetics of phosphorus by soils.
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Fig.1 Effects of root exudates concentration on phosphorus ad-
sorption in soil
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Fig.2 Effects of P concentration on soil P adsorption
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Table 1 Parameters of soil P adsorption

Abp Freundlich 75 Freundlich equation Langmuir 5 Langmuir equation

Treatment IgQ, =1/n 1gC, +1gK 1/n K r C./Q,=C/0Q,+0Q,/b Q, (mg/g) b r bx Q,
R4 Root exudates 1gQ, = —0.42 +0.54 IgC, 0.54 0.38 0.995 C,/Q,=0.30C, +3.64 3.33 0.92 0.947 3.06
X i Control lgQ, = -=0.28 +0.50 lgC, 0.50 0.52 0.981 C./Q,=0.29C, +2.22 3.45 1.55 0.976 5.35

TEin=5,P o =0.951,P,, =0.874,r FHHE RS
Note: n=5,P, 4, =0.951,P,, =0.874,r is correlation coefficient.
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Table 2 Parameters and correlation coefficient of kinetic equation

Gl R Elovich J5f# XUk AT e
g P2k 578 Parabola equation
Imitate secondary velocity equation Elovich equation Double constant equation
Treatment
Q. k r a . r A B r a k r
M43 Root exudates 1.79 0.073 0.999 0.84 0.16 0.984 -0.07 0.12 0.990 1.07 0.048 0.987
% HE Control 1.85 0.096 0.999 0.93 0.17 0.988 0.01  0.11 0.982 1.19 0.043 0.937

H:n=7,P,y =0.898,P,, =0.798,r AR %L
Note:n=7,P;, =0.898,P,, =0.798,r is correlation coefficient.
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Fig.3 Adsorption kinetics of P by soil
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Table 1 Test result of 30 % microcapsule suspension of phoxim a-

gainst peanut white grub

e W AP/ % R EIREL TBRERBR /) %
Live pest Larvae Index of  Effect of protecting

Treatment
number  control effect damage the fruits

@® 5.75 87.44 a A 4.14 89.79 a A

@ 3.75 91.98 a A 2.95 92.38 a A

) 3.00 93.25a A 3.40 91.16 a A

@ 18.00 61.23 b B 14.98 62.30 b B

® 46.50 39.81

S IR FUNG BT 0. 05 KT -2 5. 3 AR A S
ZRE 0.01 K B 2R B
Note : Different lowercases in a row mean significant differences at 0. 05

level. Different capital letters mean significant differences at 0. 01

level.

3 iTig

30% R BT )8 T O R R AL, RO, A%
FREARGZ 1 YR RT XA W5t VR A P e B R = 1 B IR
RORAMRIRAOR , BAE RS0V B B N 02 3 R A, XA
A JEBIAACE I AR5 A HUR o AR A 7= Al
FH 30% “E R e 72 351 12 000 ~ 18 000 g/hm’ BiiyA A6 H
T FEAEA R A 24 FIXT K 600 L/hm® FHIE S5 #45
SIEHEFRE AN 7T (73 ) AR5 ST BN+, B 25 5 ml
B3 A 3
SE Xk

(1] RZGEBAR G ERT. A2 RIAZaa b () [M ] Jbgt: thEkrvE
L, 2004 :429 — 432

(2] X2 2508, I T i, 5. 18 A= s 25 KA o R Fge [T 1. 484t
Fe447,2002,17 (2) 270 - 74.



