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Objective: This study was carried out in order to evaluate the source and
sink relationship in spring wheat and the limiting effect of each on grain
yield under optimal and water stress conditions.

Methods: The experiment was conducted as a split-plot layout in the form of a
randomized complete block design with three replications in the Varamin
Agricultural Research Center in 2018-2019. The main factor was the water
stress treatment at three levels: optimal irrigation (50 mm from the evaporation
pan, equivalent to 8250 m3), medium stress (80 mm evaporation from the pan
equivalent, to 5130 m3) and severe stress (110 mm evaporation from the pan,
equivalent to 4100 m3); and the sub-factor included source and sink constraints
in four levels: without restriction, removal of upper half leaves, removal of
lower half leaves, and removal of half of spike length.

Results: Irrigation stress reduced grain yield by 23.4% and 32.1% for mild
and severe stress levels, respectively. It also caused a significant increase
in proline content. The percentage of grain protein increased to its highest
level and an average of 12.3% under severe stress. Water deficit reduced
the chlorophyll a and b concentrations. The effect of source or sink
restriction treatment was significant on all traits except for the relative leaf
water content and chlorophyll b concentration. Removal of lower half
leaves caused a significant reduction in grain yield by 10.3% and the
decrease was greater for the removal of upper half leaves and was equal to
18.3%. The most negative effect on yield occurred with the removal of
half the length of the emerging spikes and was 34.2%.

Conclusion: In the selection of high-yielding wheat cultivars, longer
spikes and longer durability of the area of the upper leaves should be
considered.
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