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Physiological Response of Different Soybeans under Sparingly Soluble Phosphate
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Abstract; Studying the adaptation of soybean plant to low P stress was very important for screening or breeding P-efficient soy-
bean genotypes. A sand culture and a solution culture experiment were conducted to study the genotypic discrepancy and physi-
ology variation of soybean in using insoluble phosphates. The results showed that the P concentration and uptake in insoluble
phosphates treatment were lower than that in high phosphates treatment( P <0.05) ,and there were differences in phosphorus
concentration and uptake among different soybean genotypes. The insoluble phosphate induced the increase of acid phosphatase
(APA) in leaf and root. At late stage of insoluble phosphates treatment ,the malondialdehyde (MDA) content of soybean was
higher than that in high phosphates treatment, indicating that P deficiency stress could lead to the accumulation of superoxide

free radical and the increase of membrane lipid peroxidation. In Ca-P and Fe-P treatment,the plant P concentration had very
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significant negative correlation with leaf APA.
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Table 1 Genotypic variation of P concentration in soybean plant under different P Treatments
HEPR A AR Wl v X B v i
Genotype Plant P Concentration/ g-kg ™! Relative P content
HP AL-P Ca-P Fe-P AL-P/HP Ca-P/HP Fe-P/HP
ZRA% 44 Dongnongd4 19.87d 11.36f 13.90d 10. 11f 0.571e 0.699d 0.509¢g
K 1 Dongdal 20.07¢ 14.13¢ 14.86¢ 11.76¢ 0.704c¢ 0.740b 0.586e
Y[ 13 Heihe33 16.63g 11.20g 11.83¢g 10. 10f 0.673d 0.711¢ 0.607d
[ 24 Heihe24 17.23f 13.89d 15.22h 11.22d 0.806b 0.884a 0.651b
YA 35Heihe35 18.42¢ 9.81h 10. 15h 9.06g 0.533¢g 0.551g 0.492h
2% 4% 16Suinongl6 21.58b 11.81e 12.00f 11.11e 0.547¢ 0.556f 0.515f
2%4% 21Suinong21 15.11h 14.51b 13.36e 14.87a 0.960a 0.884a 0.984a
4t 16 Beifengl6 22.45a 15.11a 15.29a 14.35b 0.673d 0.681e 0.639¢
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Values within a column followed by different lowercase letters are significantly different at 0. 05 probability level. Relative concentration of P(RC) =

PO (the measured values of insoluble phosphate source)/P1 ( the measured values in the condition of normal phosphorus).

2.2 HEBEAHHETH

2.2.1 vHABmMEEREER KEENO ST,
FE A P 3 000 T P Wl T TG P 158 o 2 R 43 A 9
2 IR 30 LA i 4 e v 2 — T A e
FEAMERRIR AR BE AR T, A [A) R 5 5 R 784 194 A ok
R PR RR A S S R R E AR (E 1) . REnt
J TR T O T T 7% P X s 1 Wl 1) s oy PR R 3 366 A

TRUFIAL BRI (5] A AN [R] TG 5 0 FEMETR PEBE 25 1F T, K
L R P O T 1 o Ak B ] A9 S 5 - T
HaH . FEARLHISE 10 K, ME P b B JRAT 35, 22
A 16 FAL £ 16 B9 5 R M B IR I I 3 19
(P <0.05) ; 7EAbFRER 15 K, X P Bl Ak 208 X
R L FE DA Y I T A O T O A 18 W 3 v T e
AL B FEARBRER 20 K MEVE PEREAL BEAE L 8 4K



31y e R NCE

|

LN PR e SR e Jva 413

—e— Control —®—A]l-P —&— Ca—P—#*—Fe-P

235

8
7
6
5
4
3
2
1 RS
0
5 10 15 20
8
7
6
5
4
E 3
#w5 o2
= ;
g% 1 B3
=0 "o
&=, 0
Fog] 5 10 15 20
£8
LZ 8
t<c
N 7
2 6
5
4
3
2
1
0
5 10 15 20
6
5
4
3
2 i
fR21
1
0
5 10 15 20

AbIE I [A]

Days after treatment

Bl SELEMEREHRLETHIAEEFERMNFBEBMBREHISE
Fig.1 Changes in leaf APA of eight soybean genotypes
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Fig.2 Changes of MDA content in different soybean genotypes
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Fig.3 Correlation between leaf APA and total phosphorus concentration at 20" day under

sufficient P treatment( Control) and sparingly soluble phosphate
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