%
L o FE A
i i & &
AL 5 HH A
AL B o B

K
¥
=2

Th L— O A
Bl o
it (B
E3 T

Rk 1 64 3H12H
ARG 4 556 2 THi% Y

AL & H Eco-physiological adaptation and yield improvement
of spring wheat under different water and nutrient
management in the Loess Plateau,China
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The Loess Plateau of northwestern China is characterized by a semiarid climate where dry land
farming has been practiced for four thousand years. The main crop in this region is wheat
(Triticum aestivum L.); winter wheat is mainly cultivated in irrigated areas where water is
relatively available, and spring wheat is mainly cultivated under rain-fed conditions. However,
spring wheat production in the rain-fed agricultural areas is seriously limited by water shortage
and soil nutrient deficiency due to severe water loss and soil erosion. To improve spring wheat
productivity in this region, eco-physiological traits of drought resistance and effective cultivation

techniques were investigated. The main research and results are as follows

1. The effect of water stress simulated by polyethylene glycol on seedling establishment of two
spring wheat cultivars, Hongmang and Mianyang 11, was tested. The growth of Mianyang 11
under water stress decreased more than that of Hongmang at all the stages of seedling
establishment. This suggested that Hongmang was more drought tolerant than Mianyang 11. The
critical water potential of the surrounding medium in which seedlings of the two cultivars could
survive during seedling establishment was —1.05 MPa at plumule elongation stage. Therefore,
plumule elongation was the most sensitive stage to water stress. At the beginning of germination
under water stress, ATP concentrations in radicle of Hongmang increased more than that of
Mianyang 11. This showed that that ATP concentration associated with anabolism may be related

to drought tolerance

2. The effects of two water regimes on net photosynthetic rate (Z.), stomatal conductance (gs), and



intercellular COz concentration (()) were investigated at the jointing, booting, anthesis, and grain
filling stages of spring wheat cv. Dingxi 81-392. This is the most popular cultivar in the Loess
Plateau. In comparison with control, low soil moisture invariably reduced P, during the diurnal
variations at all growth stages. Phand g of plants in both soil moisture regimes was maximally
reduced at midday. Atmospheric drought at midday decreased gs, while (i increased.

This may suggest that the decrease in P at midday was not only related to stomatal closure but

also related to a reduction in photosynthetic activity of mesophyll.

3. To assess the effects of fertilization and planting density on the grain yield and water use
efficiency (WUE) of spring wheat cv. Hongmang, field experiments were conducted for two years
in the semiarid condition. The amount of fertilizer was highly and positively correlated with the
grain yield and WUE, while planting density showed no correlation with these parameters.
Application of fertilizer improved development of root system in the top 0-20cm soil layer, which
may lead increases in WUE and grain yield. The results also indicated that application of P and N

increased biomass and grain yield, but the application of K had no effect on these parameters.

4. The effects of fertilization and supplemental irrigation at the jointing, heading and grain filling
stages on plant growth, yield and WUE of spring wheat were investigated. The result showed that
leaf area, root dry mass and grain yield increased as the amount of fertilizer increased. Under the
fertilized soil condition, supplemental irrigation at the jointing stage considerably increased
kernel number per ear, kernel mass and grain yield. The optimal irrigated WUE was induced by
supplemental irrigation at the rate of 60 mm. Supplemental irrigation at jointing stage ensured

the most efficient use of soil water.

From this study on common spring wheat cultivars, it was observed that there were cultivar
differences in drought tolerance during seedling establishment and midday depression of
photosynthesis that may reduce grain yield under water stress conditions. It might be
possible to take advantage of such knowledge for improving seedling establishment and yield
under drought. The results from the different water and nutrient managements showed that
application of N and P enhanced root growth and grain yield, and that supplemental
irrigation at the rate of 60 mm during the jointing stage results in optimum WUE and
increased grain yield. Therefore, effective fertilization and supplemental irrigation could

lead to better use of limited water resources and increased wheat yield in semiarid areas.
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BELOIEN CO, I (C) IZKITTKA b U ADEEIZOW T, ARSI, #iFHED. X
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