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Genotypic differences in nitrogen uptake by maize inbred lines its

relation to root morphology
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Abstract ; Five maize inbred lines, (478,H21,Wu312, Zong31,Baici). selected from previous field and pot

experiments were used in order to compare the genotypic variations in total N uptake, N partition between
shoot and root and its relation to root morphology at four nitrate levels (0.04, 0.4, 2, 4mmol/L).
Seedlings were grown in solution cultures. The results showed that 478, a N efficient variety, partitioned
a larger amount N to its root in comparison with the other inbred lines. The percentage of root N
accumulation to total N accumulation was increased by 18.34% and 17. 08%, respectively in comparison
with N inefficient lines, Wu312 and Zong31, when it was grown in N-deficient treatment (0. 04mmol/L),
whereas there was no significant difference between 478, Baict and H21. As the NOj; concentration
increased, the percentage of total N partitioned to root declined for all the genotypes. Genotypic variation

of N partitioning was not detected among the five maize inbred lines at high nitrate supply.
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The highest N accumulation in 478 at low nitrate supply was mainly due to its large root biomass
which was 0. 10, 0. 74, 0. 6 and 0. 18 times larger than H21, Wu312, Zong31 and Baici respectively. When
nitrate concentration increased from 0. 04 to 2 mmol/L, root and shoot biomass of all the lines increased to
various degrees. At the high nitrate level (4 mmol/L), however, shoot biomass keep increasing whereas
root growth was inhibited. The genotypic variation in root dry weight among the five varieties was larger
than that of shoot dry weight at low nitrate concentration. Total N uptake was significantly and positively
correlated 1o root dry weight, total root length and length of root axis at 0. 04 mmoi/L. the coefficients of
which were 0. 9590, 0. 9345 and 0- 9050 correspondingly. but not at 4 mmol/L nitrate level. This indicates
that genotypes with large root systems are able to obtain more N from low N medium. When N is not a
limiting factor for plant growth, root morphology becomes less important in N uptake.
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Fig.1 Ratio of root.shoot N accumulation to total N uptake as affected by nitrate in maize
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Fig. ! Root,shoot biomass as affected by nitrate levels in maize
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