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The effect of root morphological traits and spatial distribution on WUE in maize
MU Zi—Xil‘l, ZHANG Sui—Qi* , HAO Wen—Fang, LIANG Ai-Hua, LIANG Zong—Suo (Life College of N orthwest

A&F University, Institute of Soil and Water Conser vation, Chinese Academy of Sciences and Ministry of Water Resour ces, State Key Laboratory
of Soil Ercsion and Dryland Farming on the Loess Plateau, Yangling, Shaanxi 712100, China). Acta Ecologica Sinica, 2005, 25(12): 2895
2900.

Abstract: As water resources for agronomic use and the potential of engineer water-saving become more limiting, the
improvement of water use efficiency (WUE) for plant themselves becomes increasingly more important. Root systems
obviously play an important role in water acquisition for plants and are a significant component of tolerance to water-deficit
stress. Yet, it is unclear what correlation exists bet ween roots themselves and water use efficiency.

We used three maize (Zea Mays L.) varieties, HD4 (F1), 478( < )and TS( #) to study the relationship between various
root characteristics and WUE under potted conditions conducted in a rainout shelter. The results indicated that there was a
significant relationship between root characteristics and WUE. Regression analysis of WUE and total root length (TRL), root
system surface area (RSA) and total root biomass (RBM) presented parabola relation. Their trends were basically similar.
When TRL, RSA, and RBM were small, then WUE increased as root size increased- However, when those parameters
increased to a certain value, WUE began to drop, which suggested that root systems should maintain a suitable size in order to

have a high WUE. The greatest WUE occurred when RSA, TRL and RBM were 4714 ecm?, 1. 118 < 10°cm and 22. 8g,
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respectively. Among the root characteristics that were analyzed, TRL had the largest effect on WUE (r= 0.9312, p< 0.01),
RBM had the smallest effect(r= 0.7141, p< 0. 05), and RSA was intermediate(r= 0. 9055, p< 0. 01).

WUE was also affected by the root spatial distribution pattern along the axis of the root systems. Varieties 478 and TS
had more large diameter roots in the dry, upper layer of the soil compared to the middle and lower layers. This led to a
reduction in water absorption. In contrast, the HD4 had more roots in the middle and lower layers of the soil. Total root
length of HD4 was also larger in the middle and lower levels, but root diameter was smaller. The overall result was that HD4
had a more efficient( or active)root number and lower resistance power of water absorption. This resulted in the higher yield
and WUE of HD4 compared to 478 and TS. The results indicated that by breeding for suitable root morphological traits and
spatial distribution pattern, we can increase the WUE of maize. In this way, we can simultaneously increase yield and save
water.

Key words: maize root; morphological trait; spatial distribution; WUE
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