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18 w102 -P,102 ELHL105 -P,105 a
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Root exudation per plant
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Citric Succinic  Total
acid acid

A HLER FIZE Kind of organic acids
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Tartaric
acid

IR LR

Malic

acid
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acid

E LA NG FEERRFE P = 0.05 KV EFEREES, T
[7]., The different letters on the column indicate significant differ-
ence at P < 0.05,and it is the same as follows.
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Fig.1 Genotypic variations in organic acids exudation

under different P treatments
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Fig.3 Genotypic variations in shoot P concentration

and P uptake at different P levels
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I P15 AbFEF 8 2 2 3L K AL 102 9 Fe Al Mn Jii &
AR ECH T REARRCE R R 105, B O R R 102
B B Zn e o BOE 3 D BEKCF TR A% T BRI
UKL AL 105, 2 AN 56 A Cu Jit & 43 0] 6 22
5o HE#EBMSEA A P& 53805 Fe.Mn.,Cu Fl
Zn 4 FhoTER 1Y BT 53 H0 5 2 B W A OG
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Table 1  Genotypic variations in shoot Fe,Mn,Cu,Zn mass fraction and accumulation at different P levels
Ab ¥ [ A Ji 43 8 Mass fraction/ (mg/kg) Hpk BB Accumulation per plant/pg
Treatment Genotype Fe Mn Cu Zn Fe Mn Cu Zn
P15 102 88.0 b 174. 4 be 2.9 a 63.1 ab 151.2 ¢ 295.2 ¢ 5.5d 113.7 be
5
105 100.5 a 237.2 a 2.9 a 74.2 a 121.6 ¢ 233.5 ¢ 3.5 e 92.1¢c
P30 102 69.2 ¢ 155.2 cd 2.7 a 43.7 ¢ 202.1b 573.1b 9.5 be 161. 6 ab
105 87.9 b 182.8 b 2.8 a 56.7 b 267.5 b 576.6 b 6.4 cd 162. 4 ab
P100 102 67.8 ¢ 136. 6 de 1.5 b 19.2d 539.8a 1250.1a 12.4 ab 166.2 ab
105 64.4 ¢ 129.1 e 1.5b 24.6 d 521.3a 1119.5 a 14.7 a 217.9 a
1y S i P e
Correlations of metals —0.89" —0.89" —0.96"* —0.96""

concentration and P level
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Differences in Acquiring Soil P,Fe,Mn,Cu and Zn between Two
Brassica napus Genotypes with Different Phosphorus Efficiency

ZHANG Hai-wei XU Fang-sen
Key Laboratory of Subtropical Agriculture Resource and Environment ,Ministry of Agriculture ,
Huazhong Agricultural University sWuhan 430070,China

Abstract Using Brassica napus P-efficient genotype 102 and P-inefficient genotype 105 as experi-
ment materials,organic acids exudations based on nutrition solution culture,and the uptake and accumu-
lation of P,Fe,Mn,Cu and Zn in plants under pot experiment were investigated under different P treat-
ments,respectively. The results showed that under low P treatment, the total organic acid exudated by
both genotypes was higher than that under high P treatment,and P-efficient genotype 102 released much
more organic acids than P-inefficient genotype 105. In pot experiment,P,Fe, Mn and Zn uptake of both
genotypes increased significantly with the increased P levels,and P concentration was negative correlated
significantly with Fe,Mn,Cu and Zn. Under low-P treatment (P15), P-efficient genotype 102 could ac-
quire much more P,Fe,Mn and Zn than P-inefficient genotype 105, which might be attributed to more
organic acids improving the availability of these elements in soil.

Key words Brassica napus; soil phosphorus; micronutrients; organic acid
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