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Correlations Between Lodging Resistance and the Stem and Spike
Characteristics of Barley and Wheat

LIU Rui, CHEN Jia-yu, SHANG Xin-yue, XU Fu-chao, XU Qing, PENG Yan-chun, DONG Guo-qing,
DONG Jing, QIN Dan-dan
(1. Wuhan Polytechnic University, Wuhan 430023, China; 2. Institute of Food Crops, Hubei Academy of Agricultural Sciences,
Wuhan 430064, China; 3. Southwest University, Chongging 400715, China)

Abstract: Lodging is one of the restricting factors for the production of barley and wheat. It is important to enhance lodging resistance
in wheat and barley in order to achieve a high yield and high grain quality. In this paper, 15 barley varieties (lines) and 3 wheat
varieties  (lines) were investigated regarding their stem characteristics and grain traits. The results showed that the measured traits
varied considerably among the tested varieties (lines) which had the variation ranges of 77.2 ~ 95.2 cm for plant height, 7.4 ° ~ 15.7 °
for tillering angle, 5.9 ~ 10.1 cm and 9.0 ~ 14.1 cm for the lengths of 2nd and 3rd internodes, respectively, 3.90 ~ 4.73 mm for stem
diameter, 0.43 ~ 0.94 mm for stem wall thickness, 69.01 ~ 220.43 N for stem breaking resistance, 17.06%~ 23.96% for lignin content,
40.4 ~ 57.7 cm for the height of gravity center, 2 ~ 5 for panicle number per plant, 25 ~ 38 for grain number per panicle, 0.93 ~2.21 g
for grain weight per panicle, and 35.91 ~ 45.41 g for thousand grain weight. The correlation analysis showed that stem wall thickness,
breaking resistance, lignin content, and grain number per spike all had a significantly positive correlation with lodging resistance index,
having the correlation coefficients of 0.854, 0.968, 0.663 and 0.755, respectively. On the other hand, the height of gravity center and
grain weight per panicle had negative correlations with lodging resistance index at a significant and a very significant level,
respectively, with the correlation coefficients of -0.558 and -0.671, respectively. Overall, wheat has stronger lodging resistance than
barley since the former has thicker stems and a higher lignin content than the latter.

Key Words: Barley; Wheat; Stem; Spike; Lodging resistance
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