
 

Soil water storage, new varieties critical to
wheat production

June 16 2017, by Kay Ledbetter

  
 

  

Dr. Qingwu Xue, AgriLife Research crop stress physiologist in Amarillo, and
Dr. Sushil Thapa, a post-doctoral scientist, check out a plot of wheat in the study.
Credit: Texas A&M AgriLife photo by Kay Ledbetter
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Regardless of what watering regimen a producer might have on wheat, in
the High Plains it is critical that new varieties are grown to maximize
yields, according to a long-running study by Texas A&M AgriLife
Research.

The purpose of this study is to show how different varieties of wheat
respond to different levels of water, said Dr. Qingwu Xue, AgriLife
Research crop stress physiologist in Amarillo.

"The overall objective of our program is to better understand the
physiological responses of different wheat genotypes to drought stress
and water-limited conditions," Xue said. "We have an overall goal to
improve the water-use efficiency and yields of wheat."

Utilizing a center-pivot irrigation system, he has been growing the top 20
varieties for the High Plains under three to five different water
treatments ranging from dryland to limited and full irrigation since 2011.
The physiology group works with Dr. Jackie Rudd, wheat breeder, and
Dr. Shuyu Liu, small grain geneticist, both with AgriLife Research in
Amarillo.

"We want to identify the best management practices and genotypes in
these environments to recommend to producers that will help them
optimize their water use," Xue said.

"So far, what we have found is effective water use is still very important,
especially under limited-water conditions. Dr. Sushil Thapa, the post-
doctoral scientist working in our group, has summarized field data for
the last five wheat growing seasons at Bushland.

"We are looking at the soil-water dynamics in different varieties
developed from the 1970s to the most recent and how the soil-water
extraction is correlated to yield and yield components," Xue said. "What
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we found is the newer varieties have better capability to utilize soil
water."

Wheat needs to be able to access and utilize stored soil water, seasonal
rainfall and any irrigation water to get higher yields, Xue and Thapa said.

They found the wheat was using water only from the 3-4 foot soil profile
in the dry season of 2011. In contrast, the wheat plots harvested in 2016
were able to use the water from 6-8 feet.

"That's very important when you look at the roots and the soil-water
dynamics," Xue said. "In very dry seasons, the roots cannot go deep
enough to take advantage of the water."

That is why it is also important to take care of the above-ground growth,
he said. The newer varieties have better and more vigorous early growth,
which means they have more above-ground biomass and better ground
cover in the early stage. This also helps to improve the root mass as well
as the rooting depth.

Over the last 30 or 40 years, breeding has improved wheat's capability to
access soil water stored during the fallow period and the water from
seasonal rainfall.

They found the newer varieties are especially able to access the deeper
water.

"We specifically looked at TAM 105 compared to TAM 111 and TAM
112," Xue said. "Comparing those three varieties, the two newer
varieties always had a better ability to extract water from the deeper
soil."

The best way to improve soil-water storage is allowing for sufficient
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fallow periods with good residue management, Xue said.

With good soil moisture, the newer varieties will produce more forage
and establish a better root system in the early stages of growth, Thapa
said.

"While many producers may think about forage only for cattle grazing, it
is also important for yield potential as it is a good indicator that a strong
root system is being developed," Xue said

Xue provided an example of how the varieties make a difference. In an
extreme drought year like 2011, TAM 105, developed in the 1970s,
yielded only 8 bushels per acre. TAM 111 and TAM 112, developed
more recently, yielded 10 bushels per acre under dryland conditions.

"In a wet year like 2016, the variety difference was even more
significant," he said. "With the older varieties, you're looking at around
40 bushels per acre. But the newer varieties like TAM 114 yielded 60
bushels per acre. So if you can get 10 to 20 bushels per acre difference
over a large area that's a big difference."

Xue said using the newer varieties with the ability to produce more
forage early and thus deeper roots will help, but the field must have good
soil water to start with, even on dryland, or it might be well to let the
field lay fallow for a longer time.

"In this environment, if you don't have good ground cover and good
forage in the early stages of wheat, you probably don't have a good
chance to obtain the higher grain yield, given a highly variable seasonal
rainfall," he said.

For years with exceptional water, he suggested producers consider
putting nitrogen on their wheat field to help early growth and the ability
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to utilize deep soil moisture.

Also, producers who know their wheat will have adequate water need to
consider the newer varieties with disease-resistance traits, he said.

"That was especially significant this year when we saw a lot of wheat
streak mosaic virus damage on some varieties and much less on others,"
Xue said.

Provided by Texas A&M University

Citation: Soil water storage, new varieties critical to wheat production (2017, June 16) retrieved
25 April 2024 from https://phys.org/news/2017-06-soil-storage-varieties-critical-wheat.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://phys.org/tags/soil/
https://phys.org/news/2017-06-soil-storage-varieties-critical-wheat.html
http://www.tcpdf.org

