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Effect of Phosphorus on Protective Enzymes of Soybean Cultivars with Different

Phosphorus Efficiencies
AO Xue,XIE Fu-ti,ZHANG Hui- jun,LIU Jing- qi

( Agronomy College of Shenyang Agricultural University,Shenyang 110161, Liaoning, China)

Abstract ; Soybean is sensitive to phosphorus in the whole growth stage. Our objective is to compare activity of SOD,POD,
CAT,MDA content,and the relationships between them and yield in soybean cultivars with different phosphorus efficiencies
under low phosphorus(0 kg +ha™") ,medium phosphorus(82.5 kg -ha™') and high phosphorus levels (165 kg +ha™") in
Shenyang from 2006-2007. The results showed that activities of SOD, POD, CAT of high phosphorus efficiency cultivars
(HPEC) increased with the growth of soybean,and MDA content was lower under low- phosphorus stress. Medium and high
phosphorus application had little influence on activities of SOD and POD of HPEC, and activity of CAT slowly declined in
the late growth stage,and the activities of SOD and POD of low phosphorus efficiency cultivars(LPEC) increased in the late
growth stage,and the decreasing time of CAT activity of LPEC was delayed to the seed filling stage. Compared to low phos-
phorus treatment , MDA content of HPEC declined by 10.0% and 4. 8% ,LPEC declined 20.9% and 17.9% ,respectively,
under medium phosphorus and high phosphorus levels. A strong ability of scavenging active oxygen and good membrane sta-
bility was one of reasons which soybean cultivars with high phosphorus efficiency resisted the stress of low phosphorus and
had a higher yield.
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Table 1  Comparison on superoxide dismutase of soybean cultivars with different phosphorus efficiencies
at different growth stages/units + g ™' FW

el IFFEWI(RL) L5 (R3) ORI (RS) BORIAII(R6)

WK Branching stage Blooming stage Podding stage Grain filling stage Late grain filling stage
P level e BEIRAL BRESR BRIRRC BResk BRI BRes BRI BEEA Wik

HPE LPE HPE LPE HPE LPE HPE LPE HPE LPE
K% Low P 721.0Aa  470.8Ba  511.4ba  554.6aa 733.4Aa 534.9Bb 763.3Bb 869.1Ab  776.8aa 721.2 aa
Fiig Medium P 632.4ab  491.0ba  448.0ab  423.0ac  769.9Ba  862.6Aa 841.6Ba 932.2Aa 748.3 aa  738.3 aa
= HE High P 553.7ac  501.6aa  510.0aa  502.9ab  790.3Ba  851.3Aa 812.8Bab 973.1Aa 670.6 ab  734.6 aa

KRB FRBERCR M. PR A — IR R R /NG PR AEAR R B BE R S [RS8 i R BI{ELE] 69 0. 05 F1 0. 01 /K
bR B RA AT REOR R — BRI R R DR B R 0. 05 KK bR 2E e B

Values in the table show the averages of soybean cultivars with different phosphorus efficiencies; Values followed by a different letter in first column

are significantly different at the 0. 01 and 0. 05 probability level under the same phosphorus level. After data second column letter indicated significance of

the same variety under different phosphorus level at the 0. 05 probability level. HPE; High phosphorus efficiency ; LPE ; Low phosphorus efficiency. The

same as bellow.
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Table 2 Comparison on peroxidase activity of soybean cultivars with different phosphorus efficiencies

at different growth stages/AA470 - g™ 'FW - min ™'

S JFAEWI(RT) S5 (R3) BORII(RS) BRI (R6)
K- Branching stage Blooming stage Podding stage Grain filling stage Late grain filling stage
Plevel Rm O BEIRAC BRESR BRIRRC BhResk BRIREC BResl BRI BEEA Bk
HPE LPE HPE LPE HPE LPE HPE LPE HPE LPE
{8 Low P 17.8Bb 21.1Aa 18.5Ba 21.4Ab 33.2Aa 25.0Ba 67.5Aa 41.3Bb 49.6Aa 26.9Bb
Hifg Medium P 20.3aa 18. 6aa 15.2Bb 22.6Aa 28.0ac 25.0aa 60.9Aa 39.2Bc¢ 43.6Ba 61.7Aa
= High P 18. 5ab 19.8aa 16.2Bb 20.3Ac 30.4Ab 23.0Ba 62.5Aa 48.4Ba 44.6aa 27.8bb
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Table 3 Comparison on catalase activity of soybean cultivars with different phosphorus efficiencies

1 .1

at different growth stages/mgH,0,+ g™ + min
IR JFAEWI(RT) 53 (R3) ORI (RS) BORAIH (R6)
K- Branching stage Blooming stage Podding stage Grain filling stage Late grain filling stage

Plevel BRm O BRIRAC BhRESR BRIRRC BhResk BRI BReR BRI BEEA Bk

HPE LPE HPE LPE HPE LPE HPE LPE HPE LPE
K% Low P 7.7ab 6.0ab 10. 7aa 10. 6ab 10.0a ab 10.0ab 11.1Aa 6.5Bb 2.1laa 1.0bb
1 Medium P 10.3aa 9.9aa 10.4aa 10.7ab 9.7ab 10.5aa 10.9Ba 11.5Aa 2.5Aa 0.2Bc¢
it High P 8.5Bb 10.7Aa 9.2Bb 11.1Aa 10. 6aa 10. 7aa 11. laa 11.5aa 2.9aa 1.7ba
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Table 4 Comparison on MDA content of soybean cultivars with different phosphorus efficiencies at different growth stages/nmol » g ™' FW

s El FHEI(RT) 453 (R3) BRI (RS) BORIAI(RO)
WK Branching stage Blooming stage Podding stage Grain filling stage Late grain filling stage
Plevel Rms O BEIRAL BREsk BRORRC BhRessk BRIREC BRes BRI BEEA 13 3%V
HPE LPE HPE LPE HPE LPE HPE LPE HPE LPE
{&# Low P 285.5ba  383.9aa 388.8Ba 545.6Aa 379.5Ba 520.0Aa 338.4Bb 530.8Aa 466.1Ba  582.9Aa
Fifg Medium P 258.0Ba  380.3Aa 293.1Bc  370.8Ab 363.2aab 330.lac  398.5ba  453.6ab  404.8ab  462.9ab
=5 High P 285.3Ba  400.3Aa 333.8ab  359.3ab  320.1Bb 420.3Ab 361.8Bab 455.5Ab 425.2aab  429.2ab

2.2 FEBMEMMO=EIE
WA FIRERCRE SR = a5 (W3R 5) T LUAE
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Table 5 Comparison on yield of soybean cultivars

with different phosphorus efficiencies

Pt Yield/kg « hm =2

% 0 5 T
Group Cultivar fikwk Medium  High
Low P
p p
mE33 s
B E % HPE 2327 2861 2721
Jindou 33
PN A
2176 2625 2712
Dahuangdou
g 135
2929 3004 3068
Liaodou 13
L5 16 5
2383 2661 3090
Liaodou 16
Tl
2453A 2788A  2898A
Average
Pt 3 5
iR LPE 1741 1972 2471
Tiefeng 3
8-14
- 1832 2079 2344
Jin 8-14
A
1787B 2025B  2408B
Average
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