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Effect of Insoluble Inorganic Phosphate on Root Growth of Soybean Seedlings
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Abstract: Based on previous field experiment,two P-efficient soybean genotypes( Dongnong 44 and Dongda 1) and two P-inef-
ficient soybean genotypes ( Heihe 13 and Heihe 24 ) were selected as materials to investigate the relationship between root
growth and insoluble phosphate using sand culture and water culture. The results showed that there was significant difference a-
mong the ability to use insoluble phosphate for the four soybean genotypes. Compared with control ,under the condition of Al-P,
Ca-P and Fe-P treatment,the root dry weight,the root/shoot ratio, total length and surface area per plant of root system for the
four soybean genotypes increased evidently , while the root P concentration,root P uptake and average root radius all decreased.
Under different treatment, the root length and surface area of P-efficient soybean genotypes was greater than that of P-inefficient
soybean genotypes,but the adaptability of some traits in P-efficient soybean genotypes did not had advantages.
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Table 1 Root dry weight and root/shoot ratio of soybean under different P treatment
H R 7R HE A4+ Root biomass/g « plant ~! K7 [t Root/ Shoot
Genotype Control AL-P Ca-P Fe-P Control AL-P Ca-P Fe-P
ZRA% 44 Donghongd4 0.109¢ 0. 134¢ 0.123¢ 0.127b 0.271a 0.317d 0.332b 0.305d
7KK 15 Nongda 1 0.112b 0.157a 0.143a 0.151a 0.236d 0.390a 0.291c¢ 0.412a
ST 13 Heihe 13 0.122a 0.141b 0.134b 0.150a 0.385a 0.340c¢ 0.234d 0.339¢
My 24 Heihe 24 0.097d 0.126d 0.119d 0.121¢ 0.255¢ 0.351b 0.351a 0.343b
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Data in the table is the average of 3 plants;Different letters in the same column mean significant at 5% level ,the same below.
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Table 2 Genotypic variation of soybean in root P concentration and root P uptake

1

FE R A MR BB P concentration of root/g « kg ™! M Z & B P concent of root/mg - plant ~
Genotype Control Al-P Ca-P Fe-P Control Al-P Ca-P Fe-P
e 44 Dongnong 44 25.314a 14.601b 20.359a 18.062a 2.759a 1.822¢ 2.504b 2.294h
HRK15 Dongda 1 24.106b 13.185¢ 18.249¢ 15.601c 2.700b 2.070b 2.610a 2.355a
Hayn] 13 Heihe 13 19.831d 11.743d 15.553d 13.351d 2.419¢ 1.656d 2.084d 2.003d
MV 24 Heihe 24 21.398¢ 16.657a 18.651b 17.507b 2.076d 2.099a 2.219¢ 2.118¢
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Fig. 1

length (A) ,root surface (B) and root average

Genotypic variation of soybean in total root

radius (C) with different P treatment
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