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Table 1 Physical— chemical pwperties of the tested soil
pH Organic matter Total N Total P Total K Avaibble N Available P Available K
Site Soil type
g/'kg mg/ kg
Red soil  5.85 20.3 1.1 0. 487 9.27 139 26 180
B Red soil  5.53 18.3 1.1 0.535 9.28 147 26 162
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Fig. 1 Breeding variationsin biomass (as indicated by shoot biomass at vegetative growth stage) for the 8 tested soybean vari-

eties at two P levels. a) Site A; b) Site B. F values are: Site A: 18.73 for variety (significant at 0.001); 6.92 for P level (signifi-
cant at 0.05); Site B: 58.82 for varety (significant at 0. 001); 10.04 for P level (significant at 0.01). Each bar is the mean of four

replicates with standard error. The bars with the same letter are not significantly different from each other.
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Fig. 2 Breeding vanations in grain yield for the 8 tested soybean varieties at two P levels. a) Site A; b) Site B. F values are:
Site A: 3. 66 for variety (significant at 0. 01); 4.50 for P level (significant at 0. 05); Site B: 4.83 for variety (significant at 0. 01);
2.87 for P level (not significant). Each bar is the mean of four replicates with standard error. The bars with the same letter are not

significantly different from each other.
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Fig. 3 Characterization of total P efficiency in the 8 tested soybean varieties a) low efficiencys high responsive; b) high effi-

ciency, high responsive; ¢) low efficiency, low responsive; d) high efficiency, low responsive.
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Fig. 4 Characterization of total P acquisition efficiency in the 8 tested soybean varieties. a) low efficiency, high responsive; b)

high efficiency, high responsivg © low efficiency, low responsive; d) high efficiency, low responsive
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Fig. 5 Genetic varations in total root length for the 8 tested soybean varieties at two P levels. a) Site A; b) Site B. There is
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no significant difference for variety and P level.
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Fig. 6 Genetic variations in root surface area for the 8 tested soybean varieties at two P levels. a) Site A; b) Site B. There is

no significant difference for variety and P level.
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STUDY ON THE RESPONSE OF SOYBEAN VARIETIES TO P DEFICIENCY
Xu Qinping Luo Chaoyun Liao Hong Yan Xiaolong Nian Hai

( Laboratory of Plant Nutritional Genetics, Root Biology Center, South
China Agricultural University, Guangzhou, 510642)

Abstract Field experiments were carried out to investigate the adaptability of 8 soybean varieties from different
origins to low —P acid red soilsin South China and the mechanism of P efficiency. The results showed that there
were significant varietal differences in plant biomass, yield, P efficiency and P acquisition efficiency among the 8
tested soy bean varieties. Based on P acquisition efficiency (defined as P content), variety BX10 was higy effi-
cient but nonresponsive, BD2, GDI and GD3 were inefficient but responsives while the performances of other
varieties BX11, BD1, GD2 and GD4, were unstable. Furthermore, the overall P efficiency (defined as
biomass) of the tested soybean varieties show ed the same pattern as P acquisition efficiency . On the other hand,
there was no significant varietal difference in P utilization efficiency . This indicates that the overall P efficiency
is mainly attributed to P acquisition efficiency in the present field study. M eanw hile, since the P—efficient vari-
eties did not have longer root length and larger root surface area, P acquisition efficiency of the 8 tested soybean
varieties may be dominated by other root traits, such as root architecture and root exudates under the present ex-
perimental conditions.

Key words Soybean; P efficiency; Acid red soil



