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Abstract: [Objective] The objective of this study was to understand the temporal and spatial distribu-
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tion characteristics of spring maize roots affected by subsoiling combined with different soil amendment
treatments, which would provide support for evaluating integrated soil management practices. [Method) A
two-year field experiment (2011 and 2012) was conducted with four treatments,including common practice
(the cultivation pattern used by farmers, CK,T1),subsoiling (T2),subsoiling with nitrogen fertilizer sup-
plemented in deep soil (T3),and integrated practices (subsoiling plus nitrogen fertilizer supplemented in
deep soil and organic manure amendment, T4). Roots samples distributed in 0—10,10—20,20—30,30—40
and 40—60 cm soil profiles were collected at the main growth stages. The root analysis system WinRhizo
was used to determine root length,area and diameter,and root dry weight at main growth stages,and grain
yields,aboveground biomass of maize at harvest stage were also investigated. [Result) In 2011 and 2012,
root dry weight,root length and root area at main growth stages firstly increased and then decreased with
the highest values at tasseling stage. The average root diameter showed slow increase or no change. Root
dry weight, root length and root area at main growth stages were affected by different soil amendment
treatments. The changes were significant at tasseling stage, but inter-annual variations were not significant.
Compared with T1,root dry weight,length and area of T2 were not significantly changed, T3 treatment in-
creased root dry weight,length and area while decreased average root diameter after tasseling stage,and T4
treatments significantly increased these parameters since the six-leaf stage. The root dry weight, root
length,root area and average root diameter at main growth stages gradually decreased and then flattened
with increase of soil depth. Roots distributed at soil layers of 30—40 cm and 40— 60 cm responded sensi-
tively to T3 and T4 treatments. At mature stage,compared with T1,root dry weight at two soil layers of
30—40 cm and 40—60 cm in the T4 treatment increased by 91% and 72% ,root length increased by 68 %
and 130% sand root area increased by 128% and 87 % , respectively. In 2011 and 2012, compared with T1,
grain yield was not significantly changed in T2,but increased by 8.92%,16.1% and 9.21%,17.7% in T3
and T4 ,respectively. [Conclusion] Combination of subsoiling and nitrogen fertilizer supplemented in deep
soil improved root development and promoted root distribution, resulting in high grain yield of spring
maize. Better performance of root weight,root distribution and grain yield were obtained by adding organic
manure application in the soil amendment practice.

Key words: spring maize;root distribution;soil amendment
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Temporal changes of total maize root dry weight affected by subsoiling combined with different

soil amendment practices
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Fig.5 Change of maize grain yield and shoot dry biomass affected by subsoiling
combined with different soil amendment practices
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