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ABSTRACT
Introduction

The Fraser Valley is a region that generates $1.4 billion in annual farm gate receipts. The climate and soils in the region support a wide range of intensive agricultural operations. In this region dairy and poultry dominants the livestock industry, while the principle field crops grown include forage grasses, silage corn, raspberries, blueberries, potatoes, field vegetables, and ornamental nursery crops.
A 2003 census-based study of agricultural nutrient management trends in the Lower Fraser Valley suggests that more phosphorus is being applied to land as manure, fertilizer and other sources than is being removed from the fields through marketed crop and animal products. (Schreier et al. 2003). The long term agronomic and environmental implications of continuous applications of N, P and K in excess for crop requirements are unknown.

Response

A multi-agency project was established in early 2005 with the key objective to determine whether standard soil tests and other chemical analyses can evaluate whether historic nutrient amendments are saturating soils and to obtain baseline data on soil N, P and K status in the Fraser Valley that can be used in the future to evaluate the effectiveness of the Canada-BC Environmental Farm Plan Program. 
Site Selection

There are over 200 individual soils in the Lower Fraser Valley of which over 150 are mapped as dominant soils in the soil polygons. These soils can be grouped into soil management groups. A soil management group contains soils which have similar limitations and management requirements for crop production. Farmers volunteered 54 fields that were selected from 9 geographic areas that represent unique soil management group and parent material complexes. Within each area the principal soil management groups were chosen.  Within each area 3 fields that have a history of intensive nutrient applications and 3 fields having a history of minimal nutrient applications were chosen. On each field, 3 soil pits were dug and the research team looked at making correlations between soil physical characteristics (e.g., sand, silt, and clay content at different depths) and soil chemical characteristics (e.g. nitrogen, phosphorus, and potassium content). At each pit the soil properties will be characterized so as to assign a soil name to the site.  This will aid in extrapolating the data. At 29 of the pits a full soil pedon description was done and the soil horizons sampled, including bulk density determination, soil structure descriptions and texture. It is expected that the addition of pedological data will help in explaining the nutrient status of the soil and potential environmental risks associated with elevated nutrient levels.
1. INTRODUCTION

The Lower Fraser Valley is located in south coastal British Columbia, Canada. It is a region that generates approximately $1.4 billion in annual farm gate receipts (http://www.agf.gov.bc.ca/stats/index.htm). The climate and soils in the region support a wide range of intensive agricultural operations. Increasingly, farmers are being asked to manage crop nutrients on their farms in a more precise manner. The environmental risks of excess or inappropriate nutrient application include nitrate leaching, release of ammonia and nitrous oxide into the air, and phosphorus transfer to surface water. The economic risks include lost nutrients, poor crop growth due to nutrient imbalances, and impacts on feed quality (i.e. elevated potassium and/or nitrates in forages). 
A 2003 census-based study of agricultural nutrient management trends in the Lower Fraser Valley suggests that more phosphorus is being applied to land as manure, fertilizer and other sources than is being removed from the fields through marked crop and animal products (Schreier et al. 2003). Although no major detrimental environmental problems have being identified to date, the long term implications are unknown.
2. RESPONSE
A multi-agency project was established in early 2005 with the key objective to obtain baseline data on soil nitrogen, phosphorus, and potassium (N, P & K) status in the Fraser Valley that can be used in the future to evaluate the effectiveness of the Canada-BC Environmental Farm Plan Program. This research project will potentially provide soil scientists with new tools that can help farmers be better managers of their crop nutrients. 
3. OBJECTIVES
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. 
3.1 Primary Objective

Obtain baseline data on soil N, P, & K status for future evaluation of the effectiveness of the Canada-BC Environmental Farm Plan Program.
3.2 Secondary Objective

Obtain detailed pedon descriptions and soil samples for a number of the main agricultural soils of the Lower Fraser Valley to aid in interpretation of soil nutrient analysis and incorporate the results into the National Pedon Database.

4. Methodology
4.1 Site Selection

There are over 200 individual soil series in the Lower Fraser Valley of which over 150 are mapped as dominant soils in the soil polygons. Theses soils have been grouped into 39 soil management groups. A soil management group contains soils which have similar limitations and management requirements for crop production (Bertrand et .al., 1991). Fifty-four fields representing a cross-section of 9 geographic areas were selected. Each area represents a unique combination of geographical area, parent material, and soil management group, as identified on soil maps of the Fraser Valley (see Table 1).  Within each area 3 fields that have a history of intensive nutrient applications and 3 fields having a history of minimal nutrient applications were chosen from among those farmers volunteering to take part in the study. 

Table 1. Soils Identified for Sampling in 2005 Fraser Valley Soil Nutrient Assessment
	General Geographical Area
	Soil Parent Material
	Soil Management Group

	Agassiz
	Fraser River
floodplain
	Fairfield, Monroe, Page, Grevell

	Chilliwack
	Fraser River
floodplain
	as above

	Nicomen Island / Matsqui Prairie
	Fraser River
floodplain
	as above

	Sumas Prairie
	Lacustrine
	Sumas

	West end of Sumas Prairie & North of Hatzic Lake
	Local stream deposits
	Carvolth

	Abbotsford Airport
	Outwash
	Abbotsford, Bose, Columbia, Lehman, Heron, Summer

	Abbotsford / Langley Uplands
	Glacial Marine or  Glacial till
	Whatcom, Scat, Berry

	Cloverdale / Nicomekl drainage area
	Marine
	Cloverdale (and shallow organic soils)

	Delta / Westham Island
	Deltaic
	Delta, Benson, Crescent, Ladner


4.2 Nutrient Sampling Methodology
At each of the selected 54 fields, 3 soil pits (one cubic metre in size) were excavated within field using a mini-excavator. At each pit one bulk (composite) sample was collected from each of three depths (0-15 cm, 15-30 cm and 30-60 cm) and from three faces of the pit. A digital photograph of the pit face was also taken. A pedologist recorded a minimum data set of soil field properties required in order to assign the soil to a soil series. The soils were classified using the Canadian System of Soil Classification (1998).
4.3 Pedon Sampling Methodology

As the excavation for nutrient sampling was to 1 metre, it was decided to add pedon sampling to the project. Twenty - nine pits for pedon sampling were selected from the 162 designated for the nutrient study, such that the various regions and soils of the Fraser Valley were included.
Pedon sampling used the standard soil & site description forms as described in Luttmerding et al. (1990). Site details include slope and terrain (parent material) data. As part of the soil description information on the soil structure will be collected. This soil property is useful in providing insight into soil water movement. 

As part of the pedon sampling samples for bulk density, available water storage capacity, and saturated hydraulic conductivity were taken. These 3 properties were sampled using a core sampler (core dimensions: 5 cm diameter, 2 cm height). Soil samples will also be collected from each horizon for the routine soil characterizations to verify field estimates and taxonomic classification.  These include particle size (% sand, silt, clay, and coarse fragments), pH (0.1M CaCl2), organic matter %, pyrophosphate extractable Fe & Al, and cation exchange capacity. 
The soil samples for chemical analysis were air-dried in a greenhouse at the Pacific Agri-Food Research Centre and crushed / sieved (2mm) / stored in preparation for laboratory analysis.
5. Discussion

Pedon sampling added value to the nutrient study project. By adding a pedologist to the project, each sample pit was identified to its correct soil series. This will enable the roll up of the nutrient data to be more reliably done. Prior to the decision to verify the soil series, the fields were to be identified only to the soil map unit as existing on the soil map. 
The research team will be looking at making correlations between soil physical characteristics (e.g., sand, silt, and clay content at different depths) and soil chemical characteristics (e.g. nitrogen, phosphorus, and potassium content). Phosphorus is relatively immobile in the soil and soil properties can have a large influence on their behaviour in fields. Kowalenko (2005) studied the binding behavior of inorganic phosphate for a number of the soils from the Fraser Valley. He determined that there was a considerable range in the binding capacity and in some soils there was a significant release of P to the soil solution, suggesting potential for water pollution.
Several of the soil properties determined for the pedons will help in explaining nutrient movement in the soil. These are soil texture, soil structure and saturated hydraulic conductivity. It is during the winter that the soils tend to be saturated. Maximum precipitation falls during the winter months, primarily as rain. Mean annual precipitation is between 850 mm in the western end of the Lower Fraser Valley and up to 2000 mm in the eastern end and at higher elevations. The mean winter temperature is 3.50C. (Ecological Stratification Working Group, 1995). In contrast, the summer temperatures tend to be warm (mean 150C) and rainfall is low. Soil moisture deficiencies frequently develop and irrigation is required on many of the soils in order to maintain good agricultural production (Luttmerding, 1981). The determination of available water storage capacity (AWSC) for the pedon samples will be useful for nutrient management and irrigation scheduling as too much water encourages leaching.
The determination of the soil physical properties (texture, bulk density, AWSC, and saturated hydraulic conductivity) as a result of pedon sampling are the properties that will be most valuable in helping to explain the retention and or movement of the nutrients N, P & K in these soils.
6. Summary
The pedological data will assist in explaining the nutrient status of the soil as well as the potential environmental risks associated with elevated nutrient levels. This data also confirms existing soil mapping.
The pedon data obtained in this nutrient study are also being incorporated into the Canadian National Pedon Data Base.
This study also provided an opportunity for research scientists to work with pedologists to their mutual benefit. 
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