Effects of Soil Salinity on Potatoes

Research conducted by Shelley Woods
Crop Diversification Centre South
Alberta Agriculture Food and Rural Development

In five years, between 1997 and 2002, the Alberta potato industry expanded from
12300 to 22600 ha (30,500 to 55,800 acres). Much of this expansion took place in the
irrigated region of southern Alberta, due to the opening of new processing faoilities.

However, Alberta is also home to approximately 647000 ha (1,600,000 ac) of dryland
salt-affected soils, with estimates that the salt affected area of soils in Alberta grows by
10% per year. Potatoes are a high input, high value crop that is known to be sensitive to
soil salinity.

Because soil salinity is a possible limitation to continued growth of the potato industry
in the province, it is important to quantify the potential negative impacts of salinity on
yield and quality of potatoes and this was the objective of the study.

Method

Two field-scale crops of Russet Burbank potatoes were tested for the impacts of
salinity on yield and specific gravity. During the 1999 growing season, a small amount of
elevated salinity was noticed on a producer’s field, due to leaky irrigation equipment and

canal seepage. In April salinity was mapped and, at harvest, tuber samples (2.23 m? each)
were collected at 61 sites, representing the range of soil salinity found in the field (Fig.

2a). At each tuber sample site, salinity was measured using a GeonicsTM EM38 in
combination with a Global Positioning Satellite (GPS) system (Fig. 1). The tubers were
graded for size and specific gravity was determined for each sample.

During the 2003 growing season, a crop of potatoes was grown at the CACDI site, on
soil with variable salinity. Salinity variability, at the site, was due to topography related
recharge-discharge areas. In April of 2003, salinity and topography maps were made in
order to determine the best locations for tuber sampling. At harvest, 20 tuber samples

(0.302 m? each) were collected across the full range of salinity present (Fig. 2b) and
salinity was also measured with an EM38. The samples were graded and analyzed for
specific gravity. In addition, load cells (scales) were attached to the rollers near the end of
the belt on the potato harvester and linked to GPS equipment, in order to monitor and
map potato yield across the field.

Results
At the 1999 Vauxhall site, salinity was generally low, with small areas of high salinity
along the southwest and southeast edges (Fig. 2a). When hand samples of tubers were
collected, the area of greatest salinity (east edge) was avoided due to standing water.
Tuber samples were graded for size and deformities. The yield of medium sized
tubers, as determined by the processing industry standards of 4.4-8.9 ¢cm (1.75-3.5”) in
diameter, was calculated and compared to soil salinity (Fig. 3a top). As expected with

field data, there is considerable scatter (r2=O.373), however, there was a significant
decline in potato yield with increasing salinity. When surface (0-0.75 m) salinity
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a) Vauxhall Russet Burbank Potatoes (1999)
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b) Lethbridge (CACDI) Russet Burbank Potatoes (2003)
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Figure 2. Soil salinity maps indicating tuber sample locations.

a) Vauxhall Russet Burbank potatoes (1999)
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Figure 3. The response of medium tuber yield and specific gravity to increasing soil

salinity.






