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Response Characteristics of Growth Properties and
Yield of Strong-gluten Winter Wheat Upon the
Water-saving Supply Condition

Xianggiang Li, Kai Xiao"
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Abstract: Identification of the wheat cultivars with excellent strong-gluten property and the related stress resistance-associated
physiological mechanism can provide practical basis for guiding the high-quality wheat cultivation under water-saving conditions.
With an aim to understand the growth characteristics and yield traits of strong-gluten wheat in Hebei plain, this study
investigated the photosynthetic characteristics, contents of osmotic regulatory substances (proline and soluble sugar),
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nitrogen uptake and accumulation, population characteristics and yield of strong-gluten wheat varieties (Gaoyou 5218,
Shiyou 20 and Shishi Luan 02-1), three ones with demonstration potential, in response to reduction of water supply
(irrigated prior to seed sowing and joint stage over the whole growth period). Results showed that compared with control
(a common-gluten type cultivar Shimai 22), the photosynthetic parameters (chlorophyll content and Pn and gs), proline
and soluble sugar contents, plant biomass, and the yield traits (grain number per spike, 1000 grain weight, and yield)
were alleviated to different degrees. In contrast, the plant nitrogen content, population stem numbers, and spike amounts
per planting unit area were shown to be superior to the control. According to the physiological parameters, population
plant growth traits, yield and protein yield, the tested strong-gluten wheat cultivars were ranked in an order of Gaoyou
5218, Shiyou 20, and Shiluan 02-1, with the first one displaying the best on behaviors of photosynthetic parameters,
osmotic regulation substance content and yield and to be similar to those shown in the control cultivar. Moreover, the
grain protein yield of Gaoyou 5218 plants was higher than that of the control. Regression analysis showed that the
expression level of *1-pyrrolin-5-carboxylate synthase (P5CS) gene TaP5CS1 was highly positively correlated with the
proline content of the tested varieties during growth stages, and the transcript abundance of nitrate transporter gene
TaNRT2.1 was significantly positively correlated with the nitrogen accumulative amount of plants during the same
growth period. These results indicated that above genes played an important role in regulating the osmotic regulation
ability and nitrogen uptake and accumulation of the strong-gluten and control cultivars under water-saving cultivation
conditions. Gaoyou 5218 showed relatively elite yield and protein yield per unit area, indicating that this cultivar has an
important application prospective for strong-gluten wheat cultivation.

Keywords: Wheat (Triticum aestivum); Strong Gluten and High-Quality; Water-saving Cultivation; Yield; Protein Yield
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Figure 1 Photosynthetic parameters of the tested strong-gluten wheat cultivars at different growth stages
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Figure 2 Proline and soluble contents of the tested strong-gluten
wheat cultivars at different growth stages
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Figure 3 Contents and accumulative amounts of nitrogen of the
strong-gluten wheat cultivars at different growth stages
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Figure 4 Population traits of the tested strong-gluten wheat cultivars at different growth stages
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Table 1 Yield components and yields of the tested strong-gluten wheat cultivars
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