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Root configuration and rhizosphere characteristics of different
maize inbred lines with contrasting P efficiency
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Abstract Root configuration and rhizosphere characteristics of the different efficiency-phosphorus maize inbred line types
were studied by using a three-chamber-root-bag culture experiment. Three high-efficient-phosphorus maize inbred lines
and three low efficiency-phosphorus maize inbred lines were selected for the study. Crop biomass phosphorus absorption
amount root configuration rhizosphere pH and phosphatase activity under two P levels were investigated as well. Results
showed that under the low P level toot weight phosphorus absorption amount number of root tips root length and rhi-
zosphere phosphatase activity were high for the high-efficient-phosphorus maize inbred lines and low for the low-efficient-
phosphorus maize inbred lines. Root weight of the high-efficient-phosphorus maize inbred line 1 hpl was significantly
higher than that of the low-efficient-phosphorus maize inbred line 2 1p2  while root weight of hp2 was higher than that
of Ipl 1p2 and Ip3 respectively. Phosphorus absorption amounts of shoots and roots of hpl and hp2 were higher than
those of 1p2 and Ip3. Number of root tips and lengths of hpl and hp2 were both higher than those of 1p2 and Ip3. Rhizo-
sphere acid phosphatase activities of hpl hp2 and hp3 were higher than those of 1p2 and Ip3. There was certain superior-
ity in high-efficient-phosphorus maize inbred lines too such as dry weight of shoot and pH. Among all cultivars the dif-
ferences between hp2 and lp3 were the most significant ones.
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Table 1 Biomass R/S ration and phosphorus uptake of maize inbred lines under two P levels
Dry weight g P uptake mg
Treatment Genolype Shoot Root Total R/S Shoot Root
PO hpl 0.56+£0.12 0.27+£0.02 be 0.83+0.14 0.50£0.10b 13.63+3.77¢ 2.60+x0.20b
hp2 0.67+0.06 0.31+0.02 ¢ 0.98 +0.08 0.46£0.03b 15.38+3.60c 2.63+x0.91b
hp3 0.57+0.38 0.16 £0.05 ab 0.73+0.43 0.35+£0.10 ab 5.35+4.50 a 1.61 £0.53 ab
Ip1 0.56+0.17 0.16 £0.02 ab 0.71+0.19 0.30£0.15ab 5.46x1.37a 1.53+0.06 ab
Ip2 0.54 +0.45 0.15+£0.05 a 0.73+0.50 0.34+£0.12ab 3.60x1.76a 1.03+0.37 a
1p3 0.45+0.2 0.14+0.11 ab 0.64+0.31 0.35+£0.10ab 3.16+1.33a 1.01+0.25a
P1 hpl 1.22+1.18 0.42+0.08 1.64+1.26 0.48+0.20 b 5.87+3.43ab 3.00£1.73 b
hp2 1.46+0.48 0.28+0.03 1.74+0.51 0.22+0.09 ab 10.65+3.38 bc 2.60+0.89 b
hp3 1.63+£0.75 0.24£0.06 1.87+0.81 0.17+£0.06 a 5.96+1.75ab 2.09+0.48 ab
Ip1 1.2+0.64 0.33+0.22 1.53+0.86 0.27+0.03ab 5.49+1.60a 1.65+0.66 ab
Ip2 1.37+0.56 0.22+0.04 1.59+0.60 0.18+0.07 a 5.16£2.24a 2.19+0.81 ab
1p3 1.55+0.77 0.26 +£0.21 1.81+1.98 0.17+0.04 a 5.52+1.5%6a 2.17+0.78 ab
5%
Note Data in the table is the weight of three plants. Different letters in the same column mean significant at 5% level. The same below.
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Table 2 The root system characteristics at the two P levels
No. cm cm
Treatment Genotype Root tip Root length Root surface
PO hpl 1253 + 210 734 +47 ¢ 138+ 69 b
hp2 1243 + 142 633+52 ¢ 133+30 b
hp3 430 + 154 678 + 87 be 78 £ 16 ab
Ipl 717 + 58 531 +£90 ab 69+27 a
Ip2 549 + 90 519+54 a 79 £ 21 ab
1p3 453 £ 45 404 + 28 ab 110 £ 58 ab
Pl hpl 796 + 157 ab 439+ 113 b 106+ 11 b
hp2 923+147 b 586 + 100 ab 82+ 14 ab
hp3 901 £ 162 b 457 + 59 ab 77 £29 ab
Ip1 658 £ 110 ab 662 £ 11ab 78 £ 16 ab
Ip2 402 + 87 a 461 £ 24 ab 55+ 11 a
Ip3 673 £ 68 ab 234+ 59 a 86+ 17 ab
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Fig.1 Difference of rhizosphere acid phosphatase hpl hp2
activivities of maize inbred lines under two P levels
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