
J. Adv. Agric. Res.

Yield Performance, Phosphorus Use and Uptake
Efficiency in wheat as Influenced by P-Zn Interactions
under Salt-8tressed Conditions

.Daoud, A. M. and N. Sh. Nashed
Soil Salinity Research Department, Soils, Water and Environment Research
Institute, Agricultural Research Center, Alexandria, Egypt.

ABSTRACT
A greenhouse experiment was carried out in bituminous cemented plots to evaluate the

single and combined effects of salinity, P and Zn variables on growth, yield components, P use
and uptake efficiency (PUE & PupE) of wheat plants. Treatment variables, including 3-P fertilizer
rates ( 0, 15 and 30 kg P:PsIfed.), 2 - Zn application methods (foliar and soil treatments) and 2
saline irrigation waters (tap water, as control and 5000 ppm) were replicated three times in a
factorial arrangement. The plants were seeded in plots and irrigated with saline irrigation water to
the maturity stage. At. the harvest, straw and grain (SY, GY) yields, number of tillers and the
weight of spikes/plot and 100 grain weight were recorded. Phosphorus use and uptake efficiency
(PUE & PUpE) associated with first and second P increments were calculated. The results have
shOlNll that growth indices were signifICantly increased at 15 and 30 kg PAned. The salt-treated
plants produced greater SY and number of tillers/plot than the control treatment. Superior growth
associated with higher yield potentials were noted with Zn-foliar than Zn-soil application. Similar
trend was detected for the P effects on yield component On the contrary to the SY trend, salt
stress induced marked reductions on GY, spike weight/plot and harvest index (H. I), amounted by
18.3, 24.0 and 24.3% compared with the control, respectively. The effects of Zn-foliar at variable P
rates were prominent on all measured parameters than the Zn-soil application. The combined
salinity-P and salinity-Zn interactions proved that although growth indices were significantly
increased at the higher salinity level over the control, opposite results were recorded on the yield
components. Based on the positive response of wheat-stressed plants to P treatments, attention
is being forward to apply 30 kg P~!lfed. On average, the PUE associated with 1· and ~ P
increments was doubled under Zn-foliar compared with Zn-soil application. On the other hand, the
salt stress was found to stimulate the PUE by 40%. Reported data on PupE imposed similar trend
as for PUE, but the values were relatively lower.
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INTRODUCTION
The growing increase of salt-affected soils in Egypt needs substantial

investigations to identify the optimal fertilizer programs that could be applied to
minimize the advisable effects of salinity on yield crops. In spite of the fact that
P utilization by the growing plants in soils is usually limited (Jungk et al., 1993)
'and did not exceed 10% (Schenk and Barber,1979), increasing P fertilization
has been intensively practiced to stimulate yield potentials and to alleviate
growth inhibition under salt-stressed conditi9n. However, the economic
application rates are still questionable, depending on the response rate of

. plant species and cultivars ( Greenway and Munns, 1980, and Duvick et aI.,
1981) aild on salinity-fertility interaction. The inefficient P use was, however,
reasoned to the rapid change of the applied P to unavailable form and to P
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