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The effect of root morphological traitsand spatial distr ibution on WU E in maize
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Abstract: A s water repurces for agronomic use and the potential of engineer water-saving become more limiting, the
mprovement of water use efficiency WUE) for plant them selves becomes increasingly more important Root systems
obviously play an mportant role in w ater acquisition for plants and are a significant component of tolerance to w ater-deficit
stress Yet, it isunclearw hat correlation exists betw een roots them selves and w ater use efficiency.

W e used threemaize (ZeaM aysL. ) varieties, HD4 (F1), 478(<¢ )and TS(% ) to study the relationship betw een various
root characteristics and WU E under potted conditions conducted in a rainout shelter The results indicated that therewas a
significant relationship betw een root characteristicsandW U E. Regression analysisof WU E and total root length (TRL), root
system surface area (RSA) and total root biomass (RBM ) presented parabola relation Their trendsw ere basically smilar.
When TRL, RSA, and RBM were snall, then WUE increased as root size increased However, when those paraneters
increased to a certain value, WU E began to drop, w hich suggested that root system s should maintain a suitable size in order to
have a high WUE. The greatest WU E occurred when RSA, TRL and RBM were 4714 an? 1 118x 10°an and 22 8g,
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repectively. Among the root characteristics that w ere analyzed, TRL had the largest effect onWU E (r= Q 9312,p< Q 01),
RBM had the snallest effect (r= Q 7141, p< Q 05), and RSA was intermediate(r= Q 9055, p< Q 01).

WU E was alo affected by the root gatial distribution pattern along the axis of the root systans V arieties 478 and TS
had more large dianeter roots in the dry, upper layer of the il compared to the middle and lower layers This led to a
reduction in water abrption In contrast, the HD4 had more roots in the middle and lower layers of the il Total root
length of HD4w as al larger in themiddle and low er levels, but root dianeter w as snaller. Theoverall resultw as that HD 4
had amore efficient (or active) root number and low er resistance pow er of w ater absorption T his resulted in the higher yield
andwWU E of HD4 compared to 478 and TS The results indicated that by breeding for suitable root morphological traits and
atial distribution pattern, we can increase theWU E of maize In thisway, we can smultaneously increase yield and save
w ater.

Key words maize root; morphological trait; gatial distribution; WU E
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