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Abstract: Water shortage is a serious problem threatening sustainable agricultural development in Northwest
China, where winter wheat (Triticum aestivum L.) is the largest water-consuming crop. The objective of
this study was to explore the effects of dwarfing genes on the water use efficiency (WUE) and yield of winter
wheat in Yangling area. Four recombinant inbred lines (ZX,,: Rht8; ZX,,: Rht13; ZXs, : Rht8+Rht13 and
ZXis: rht) of winter wheat Jinmai 47 (Rht8) and Magnif M1 (Rht13) were studied in the field and pot exper-
iments under drought and irrigation conditions. The results showed that the water consumptions of ZX,,,
ZX;, and ZXy; lines had no significant difference from that of compared with control line (ZX,;) under the
same water condition in the field and pot experiments. The yields of four wheat lines in the field experiment
under drought condition decreased in the order; ZX,, >7ZX;, >7ZX,; >7ZX;;, and their yields decreased in the
order; ZX;, >7X,,>7X,;>7X,; in the field experiment under irrigation condition. The trend of yields of four

wheat lines in the field experiment under drought and irrigation conditions was consistent with them in the
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pot experiment under drought and irrigation condition. The yield WUE of four wheat lines at yield level in
the field experiment under drought condition decreased in the order: ZX,, > ZX,, > ZX,; > ZX,;, and
decreased in the order of ZX,, >7ZX,, >7ZX,; >7X,; under irrigation condition. The trend of yield WUE of
four wheat lines in the pot experiment under both drought and irrigation condition decreased in the order:
ZX >7X, >7X s >7X,;. The yield WUE of ZX;, line and ZX,, line had no significant difference under the
same water condition in the field experiment and also had no significant difference under drought condition in
the pot experiment, but the difference was significant under irrigation condition in the pot experiment. The
harvest indices of ZX;, line and ZX,, line were higher under two water condition in the field and pot experi-
ments. The WUE at aboveground biomass level of four wheat lines had no significant difference under the
same water condition in the field experiment. The WUE at aboveground biomass level of four wheat lines in
the pot experiment under both drought and irrigation conditions decreased the order: ZXs, >7ZX,, >7Xs; >
ZXs. ZX,y line and ZX;, line showed the highest yield WUE under the two water status in the field and pot
experiments, respectively. Compared with the control, ZX,, and ZX,, lines presented higher WUE at
aboveground biomass level under irrigation condition in the field treatment and appeared under two water
status in the pot condition. In conclusion, the yield and WUE of winter wheat can be improved obviously by

the introduction of Rht8 gene and Rht13 gene. Winter wheat carrying with Rht13 gene is another material of

wheat breeding with high WUE in semi-arid areas on the basis of combining with continuous selection.

Keywords: winter wheat; dwarfing gene; water use efficiency; yield; aboveground biomass
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