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Executive Summary

2.0
Introduction

This report lays out the agricultural opportunities of the Canim Lake First Nations people and the lands in which they produce crops.  It matches the soil and climate capabilities of the Canim Lake First Nations and skill sets of the people participating in their agricultural program.
The members of the Canim Lake First Nations began an organic horticultural program several years ago, naming it BEADS.  The program recognized the capability of the soils and climate of Canim Lake to produce cool and short growing season fruit and vegetables.  
The program’s purpose was to teach people to strive towards self sustainability through farming.  An agrologist provided training to grow and maintain crops, partly as a training program, and partly to provide fresh produce for band members.

Crops included potatoes, garlic, carrots, and strawberries.  Produce was sold in the local farmers market.  The product was certified as organic.  Some secondary processing included jam making.

2.1 Purpose
The purposes of this project are to: 

· Assess land availability, soil quality, water sources and climate conditions used to grow or process agricultural products within the area.  Make recommendations for new and alternative opportunities.

· Undertake a SWOT analysis with the Canim Lake First Nations to identify which opportunities are a fit for their operations.

· Develop pre-feasibility studies of the opportunities identified in the SWOT analysis.

· To create a whole farm plan using the pre-feasibility studies, including cash flow and a balance sheet.  It is intended that this will be used by the Canim Lake First Nations to assess the financial outcome of the combined agricultural enterprise and to obtain financing capital financing.
3.0 Cariboo Area Agriculture
3.1 Introduction

The Cariboo region has historically been dominated by the beef cattle industry.  Ranchers utilize natural grass lands in the summer and feed alfalfa and hay in the winter; however, there are alternative land uses for specialty crops grown in the area.  Although there are fruit crops grown in the region, the acreage of vegetables dominates the acreage for food related horticultural crops.  In total there are 154 acres of vegetables grown in the Cariboo region. Of interest too are non-food related crops, such as Christmas trees and other ornamental nursery production.  The following table presents data from the 1996 Censuses for non-forage crops grown in the Cariboo region.
Table 3.1
Fruit Crops 

	Crop
	Acres

	
	Cariboo
	British Columbia
	Canada

	Strawberries
	8
	1086
	12,861

	Raspberries
	11
	5,020
	8,982

	Blueberries
	1
	11,800
	123,885

	Saskatoons
	13
	81
	3,223

	Other
	6
	1,710
	4,342


Source Statistics Canada, 2006 Census of Agriculture

Table 3.2
Field Grown Vegetables
	Crop
	Acres

	
	Cariboo
	British Columbia
	Canada

	Potatoes
	75
	8,499
	401,583

	Sweet Corn
	22
	3,419
	74,698

	Tomatoes
	3
	310
	22,265

	Cucumbers
	6
	303
	7,173

	Green Peas
	4
	1,878
	41,590

	Green Beans
	5
	2,434
	27,176

	Cabbage
	15
	558
	10,702

	Chinese Cabbage
	1
	282
	2,864

	Cauliflower
	3
	210
	5,298

	Broccoli
	4
	1,141
	11,094

	Brussel Sprouts
	2
	681
	1,386

	Carrots
	25
	716
	24,358

	Rutabagas/Turnips
	4
	159
	4,714

	Beets
	9
	228
	3,042

	Radishes
	4
	155
	1,686

	Shallots / Green Onions
	2
	114
	2,491

	Onions – Dry
	4
	265
	14,389

	Celery
	1
	25
	2,243

	Lettuce
	8
	642
	9,655

	Spinach
	3
	163
	1,758

	Peppers
	Not Reported
	323
	6,075

	Pumpkins
	5
	790
	2,317

	Squash/Zucchini
	5
	639
	7,173

	Asparagus
	Not reported
	315
	5,199

	Other
	14
	1,445
	12,991

	Total Vegetables
	229
	25,691
	710,913


Source Statistics Canada, 2006 Census of Agriculture

Table 3.3
Nursery Products, Sod and Christmas Trees

	Crop
	Acres

	
	Cariboo
	British Columbia
	Canada

	Nursery products
	129
	11,132
	61,659

	Sod
	Not reported
	2,085
	69,090

	Christmas Trees
	109
	8,810
	75,688


Source Statistics Canada, 2006 Census of Agriculture

Table 3.4 Greenhouse products

	Crop
	000, Square Feet

	
	Cariboo
	British Columbia
	Canada

	Flowers
	422
	19,100
	99,870

	Vegetables
	Not reported
	27,162
	113,810

	Other
	Not reported
	10,712
	22,720

	Total Area
	2,889
	56,975
	236,410


Source Statistics Canada, 2006 Census of Agriculture

Table 3.5
Mushrooms
	
	Cariboo
	British Columbia
	Canada

	Number of Farms
	1
	59
	194

	000, Square feet
	Not reported
	2,439
	6,793


Source Statistics Canada, 2006 Census of Agriculture

The acreage of organic production remains small.  For example, it only represents 5 percent of the vegetable acreage in the Cariboo region.  If interest is to note that the percentage of organically grown fruit and vegetables is higher than the provincial average of less than one percent.
Table 3.6
Certified Organic Production
	Crop
	Farms Reporting

	
	Cariboo
	British Columbia
	Canada

	Hay or Field crops
	2
	11
	2,462

	Fruit / Vegetable
	7
	358
	916

	Animals
	4
	86
	673

	Other
	4
	63
	190


Source Statistics Canada, 2006 Census of Agriculture

The population of the Cariboo region in 2006 was 62,190.  The actual population decreased by 5% since 2001, compared to the province of British Columbia as a whole, which increased by 5%.  Median family income is lower than that of the province as a whole, who reported a median family income of $62,207.

Table 3.7
Cariboo Population Statistics

	Total Population 2006
	62,100

	Number of Households 2005
	18,575

	Median Family Income 2005
	$59,011


Source Statistics Canada, 2006 Census
4.0 Resource Capability

4.1 Soils

The lands of the Canim Lake First Nations lie in a large valley through which Bridge Creek flows.  The southern part of the lands is a gently undulating forest area.  Adjoining the Creek are extensive alluvial flats which often are flooded in the spring.  The northern part of the lands has steep slopes with grassland on the west side and forest land predominates to the east.
The alluvial flats, at the lowest level form and extensive hay meadow, which have the potential to be extremely productive.  The gently sloping alluvial fans to the north are quite fertile and were used to produce hay at one time.  With fertilization and irrigation these fans could be very productive.

Immediately south of the low-lying land is an undulating area of sandy deposits supporting mainly pine and fir.  The soils are rather infertile but with proper management could produce crops.

The upper steep slopes have been used for grazing, and have the potential for such, with some timber suitable for logging.

4.2 Climate

The climate is characterized by cold winters and warm summers.  The valleys in particular reach fairly high temperatures during summer periods.  The rainfall is reasonably adequate for crop production except that droughts often occur during the summer.  Thus, rainfall is a limiting factor in the production of crops adapted to the region.  With irrigation, the short frost-free period and low number of growing degree days determine to a large extent what crops can be grown successfully.  The southward aspect of the slopes has a tendency to modify the climate.
Common to this region are occasional wet autumns which hamper harvest operations for both hay and cereals.

Table 4.1 Climate Statistics for Canim Lake
	Annual precipitation
	63 cm

	May – September precipitation
	32 cm

	Annual Snowfall
	138 cm

	Frost-free period June 9 – August 10
	62 days

	Growing degree days above  5 C
	1760


Source: 
A Soil Resource and Land Use Survey of the Canim Lake Indian Reserve, Report No. 280, 1974


Agriculture Canada, Authors: L.A Leskiw and L. Farstad
4.3 Vegetation
The native vegetation is forest – Douglas fir, spruce, lodgepole pine, willow and aspen with some shrubs and an immediate cover of grasses.  Sedges and rushes predominate in wet depressional areas.  Native wheat grasses and fescues thrive along with similar tame varieties.  Some Kentucky Blue Grass appears to prosper in the area.

If water is available a range of crops can be grown.  These include cereals (oats and barely), legumes (alfalfa, red, alsike and sweet clovers), and grasses (brome and timothy).  Cool weather limits the selection to the hardiest species.

4.4 Irrigation Water
Bridge creek meanders through the lands and is the main irrigation water source.  At one time a diversion ditch, brought water to the lands from a small lake to the North.  It would require capital investment to restore this water source.
The water flow in the Creek, though not large, is reasonably constant during the summer period.  The water quality is good and certainly adequate for irrigation needs.

5.0 Agricultural Production Possibilities

5.1 Field Crops
Field crops are produced generally on extensive areas, as opposed to horticultural crops such as fruits and vegetables that are usually produced on smaller acreage.  Potatoes and fresh corn are sometimes considered field crops, but for the purpose of this report they are considered vegetables.

Cereals such as wheat, oats, barley, rye, corn for silage, mixed grains, hay such as grasses (i.e. timothy, brome) and alfalfa (shallow or deep rooted) can be produced, exceptions occur when soils are subject to flooding.
Commercial forage and hay is responsible for much of the feed value for the livestock industry.  Most grains and forage and fodder legumes and grasses produced in the study area are fed to cattle on the farm or ranch.

Buckwheat 




Buckwheat is a fast growing warm season, succulent, broad leafed annual that grows to a height of 2 to 4 feet.  It is a short season crop that does well on low-fertility soils, but the soil must be well drained.  Too much nitrogen will reduce yields.  In hot climates it can only be grown by sowing late in the season, so that it will bloom, in cooler weather.  The presence of pollinators greatly increases yields.  The nectar from buckwheat flower makes a dark coloured honey.  Buckwheat is sometimes used as a green manure, to prevent soil erosion or as a wildlife cover and feed.  
It is highly frost sensitive, has a low water requirement, and tolerates poor soil fertility and a wide range of soil pH.  The crop matures in 75 to 90 days and requires about 1,180 growing degree days.  

Buckwheat noodles play a major role in the cuisines of Japan (soba), Korean (naengmyeon, makguksu and memil guksu) and the Valtellina region of Northern Italy (pizzoccheri). Soba noodles are the subject of deep cultural importance in Japan. In Korea, guksu (noodles) were widely made from buckwheat before it was replaced by wheat. The difficulty of making noodles from flour that has no gluten has resulted in a traditional art developed around their manufacture by hand.

Buckwheat groats are commonly used in western Asia and Eastern Europe. The porridge was common, and is often considered the definitive peasant dish. It is made from roasted groats that are cooked with broth to a texture similar to rice or bulgur. The dish was brought to America by Russian and Polish Jewish immigrants who called it "kasha" and mixed it with pasta or used it as a filling for knishes and blintzes, and hence buckwheat groats are most commonly called kasha in America. Groats were the most widely used form of buckwheat worldwide during the 20th century, with consumption primarily in Russia, Ukraine and Poland.

Buckwheat pancakes, sometimes raised with yeast, are eaten in several countries. They are known as buckwheat blinis in Russia, galettes in France (savory crêpes which are especially associated with Brittany), ployes in Acadia and boûketes (which are named after the buckwheat plant) in the Wallonia region of Belgium. Similar pancakes were a common food in American pioneer days. They are light and foamy. The buckwheat flour gives them an earthy, mildly mushroom-like taste. In Ukraine, yeast rolls called hrechanyky are made from buckwheat.

Farina made from groats are used for breakfast food, porridge, and thickening materials in soups, gravies, and dressings. In Korea, buckwheat starch is used to make a jelly called memilmuk. It is also used with wheat, maize (polenta taragna in Northern Italy) or rice in bread and pasta products.

Buckwheat contains no gluten and can thus be eaten by people with coeliac disease or gluten allergies. Many bread-like preparations have been developed. However, Buckwheat can be a potent and potentially fatal allergen by itself. In sensitive people, it provokes IgE-mediated anaphylaxis. While this allergy is rare in the west, it is quite common in Japan and Korea.
Buckwheat is a good honey plant, producing a dark, strong monoclonal honey.

Buckwheat greens can be eaten. However, if consumed in sufficient quantities, the greens, or, more commonly, their juice, can induce sensitization of the skin to sunlight known as fagopyrism. Fair skinned people are particularly susceptible, as are light pigmented livestock. Enthusiasts of sprouting and raw food, however, eat the very young buckwheat sprouts (four to five days of growth) for their subtle, nutty flavour and high nutritional value. They are widely available in Japan.

It is ideal for use in crop rotations and is used in the production of pancake mix.  Most buckwheat is exported to Japan where it is used to produce soba noodles.  Other export destinations include the Netherlands, Germany and USA.

Cicer Milkvetch (Astragalus cicer L.) 
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This is a perennial legume with good grazing potential in both irrigated and dry land areas, is high yielding, bloat free, long lived, easy to grow, appealing to cattle, not appealing to pocket gophers and lacks serious disease or insect pests

Compared to alfalfa or sainfoin, spring growth of cicer milkvetch is slow. Forage regrowth in cicer milkvetch depends more on residual leaf area than roots reserves as found in alfalfa. Consequently, re-growth tends to be more rapid under grazing than under hay management.

As a non-bloat legume, cicer milkvetch's growth characteristics make it well suited for inclusion in mixtures with cool season grass species for use in pasture or hay production systems. Research suggests that forage productivity in well-established stands of cicer milkvetch is approximately 80 percent of comparable alfalfa stands.

The nutrient value of cicer milkvetch hay is generally equal to alfalfa when harvested at a similar stage of maturity. The protein content of cicer milkvetch hay can often exceed alfalfa. This is due in part to a higher leaf -to- stem ratio in cicer milkvetch (40 percent higher than alfalfa) and better leaf retention during cutting and baling. Livestock feeding trails at Agriculture Canada's Lethbridge Research Center have shown that the intake of cicer milkvetch hay is similar to that of alfalfa hay.

Spring growth in cicer milkvetch begins about three weeks later than alfalfa. Under hay management, re-growth is slower than alfalfa. Forage yields for cicer milkvetch are lower than alfalfa under irrigated two or three-cut systems but comparable in areas where hay harvests are primarily one harvest per season. 

In a pure stand, cicer milkvetch is more difficult to cure for hay than other legumes. Stem and leaf growth continue during flowering, resulting in higher moisture contents at harvest. To reduce the drying time, cicer milkvetch should be cut with hay conditioners. Seeding cicer milkvetch in a mixed stand with a compatible grass such as meadow brome can help drying time.

In pasture systems cicer milkvetch can be used as either a pure stand or as part of a grass-legume mixture. This non-bloating legume is compatible with grasses such as meadow brome, orchard grass, creeping foxtail or tall fescue. Under good moisture conditions, cicer milkvetch can remain competitive in mixed stands due to its creeping root system (rhizomes). Re-growth in pastures is generally faster than under hay production. Cicer milkvetch's best forage growth generally occurs during mid summer. This seasonal growth pattern suits cicer milkvetch for use as a source of summer grazing. Nutrient retention in late season growth may also permit the use of cicer milkvetch as a source of stockpiled forage for fall grazing.

Cicer milkvetch is more dependent than alfalfa on residual leaf material to support new growth. The energy and nutrients available from the ungrazed or unharvested leaves are available to establish new growth from auxiliary, crown or rhizome buds. A rotational grazing system that provides rest periods of five to six weeks is recommended to help preserve cicer milkvetch in pastures systems.

Sheep, beef and dairy heifers have shown a photosensitization response in grazing trials with pure cicer milkvetch stands in Minnesota. This response may be due to unique environmental conditions or the specific cultivars. Photosensitization has not been reported in grazing or feeding trails in western Canada.

Fenugreek 




The cuboid yellow to amber colored fenugreek seed, commonly called maithray, is frequently used in the preparation of pickles, curry powders, and pastes, and is often encountered in the cuisine of the Indian subcontinent. The young leaves and sprouts of fenugreek are eaten as greens, and the fresh or dried leaves are used to flavour other dishes. The dried leaves (called kasturi methi) have a bitter taste and a strong characteristic smell.

Fenugreek seeds are a galactagogue that is often used to increase milk supply in lactating women. Because the maple syrup-like flavor is strong and not always liked, the seeds are ground to a powder and administered in capsules. Many lactating women who take fenugreek in the quantities required to increase their milk supply notice that their skin exudes a distinct "maple syrup" odor.





Fenugreek is grown as livestock feed in Europe.  In Canada it is said to produce excellent legume silage, yielding as much dry matter as two cuts of alfalfa and containing16 to 18 % protein.  Research at AAFC Lethbridge found that one cut of fenugreek was equivalent in dry matter to two cuts of alfalfa.  Yields were doubled under irrigation. Cattle are said to become accustomed to it after 7 to 10 days. Fenugreek is an annual and could therefore be used in rapid crop rotations.  Fenugreek is late maturing and should therefore be considered only for silage, or as a crop rotation.
Fodder kale, fodder rape, swede, turnip and canola
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These are high protein forage crops identified by some researchers as worthy of more consideration.  They provide forage well after frost, which is advantageous in the Canim Lake lands’ short growing season.

Production of Brassica crops for forage production can occur in many locations, including soils where conditions may not be suited for production of alfalfa or corn. These locations are often the most difficult or neglected sites where forage production problems such as soil acidity, low available nutrient content, poor drainage and/or droughty soils, and soils with topographical limitations exist. On hill land and droughty soils the distribution of forage over the growing season is poor, with availability of forage being a serious problem in summer and fall. While sheep, cattle, dairy replacements, and dry cows sometimes graze these fields, many are neglected and some continue to revert to forest.

Use of alternative forage crops could also improve soil fertility and by increasing home-grown forage, will have a positive impact on maintaining environmental quality. Rotating shallow rooted traditional grasses with deeper rooted Brassica species is very effective in enhancing nutrient use efficiency and may reduce the cost of fertilization for farmers. Brassicas have also been used by farmers to renovate run-down or sod-bound pastures and hayfields where conventional tillage is impractical because of rock and stone.

Brassicas are high in dry matter digestibility at 85 to 95% which contrasts with good alfalfa, at 70%. This is significant because the digestible energy of most forage crops is low for high gains and growth in animals. Brassicas increase the availability of certain minerals and are also high in protein. Leaves contain 18 to 25% crude protein, while the root of turnip and swede contains about 10% crude protein. These quality traits are important reasons why these leaf and root crops have been commonly grown in New Zealand and Europe as nutritional fodder for sheep and cattle. 

The most promising aspect of Brassica usage is for late summer or fall grazing. Once established, Brassica crops require little attention and can be grazed in situ, or depending on the crop, cut with a forage harvester (green chop) or roots can be lifted. Brassicas retain their nutritive value well into freezing temperatures and can be expected to be grazed in most years as late as the end of December, or even longer in coastal regions of Massachusetts. Forage rape and turnip reach their maximum yields after 90 to 100 days from planting, while swede and kale require 150 to 180 days. Swedes and kale may have a higher yield potential than forage rape and turnip. In a preliminary evaluation of 27 different Brassica crops at the University of Massachusetts Agronomy Research Farm, yield after 92 days of growth ranged from1.8 tons of dry weight per acre for Marrow Stem Kale to 3.7 tons dry weight per acre for Macro Stubble Turnip. 

Grass pea 

[image: image6.jpg]



Grass pea (Lathyrus sativus L)  or chickling vetch is an annual creeping legume that is judged to have good potential as a ground cover alternative to summerfallow, helping to prevent wind and water erosion as well as adding nitrogen to the soil and as a future new pulse crop for low rainfall areas. Grass pea is used as a drought tolerant green manure crop. It is grown for human consumption and livestock feed in Asia and East Africa.  It is a particularly important crop in areas that are prone to drought and famine, and is thought of as an insurance crop as it produces reliable yields when other crops fail. “AC Greenfix’ produced at AAFC Swift Current has recently been released.

Seeds contain 30.44-34.31% protein, 38-42.5% starch, and 0.61-0.68% fatty oil.  It is cultivated as a food, technical and fodder culture (for green forage for hay and for pasture). Seeds use in the preparation of soups and gruels and as flour in bread. Seeds also contain casein, which resembles animal casein in quality. Some varieties are also used as green fertilizer. In crop rotation, it comes after winter crops and crops that require inter-row tilling. It is common practice to sow early in rows where crops already exist or in narrow rows. Normally, 150-250 kg of seed per hectare are sown and a depth of 4-6 cm. Productivity of seeds varies from 0.6 to 2.5 (4) tons per hectare, depending on soil and climatic conditions; productivity of green mass is 0.9-20 tons per hectare. When grown for green forage and hay, it may be cultivated with oats, barley, or Sudanese grass.
Caution must be taken with grass pea, since it contains small amounts of a neuro-toxin.  Livestock or humans ingesting grass pea over a long period of time 3 to 6 months) can develop paralysis.  If the crop is used as fodder, farmers need to ensure animals are eating other fodder as part of their diet to prevent side-effects.  New and improved varieties contain low levels of the toxin. 

Industrial Hemp

[image: image7.jpg]



Industrial hemp is an annual plant that can grow to five metres in height.  Normal height under cultivation is between two to four metres.  Male and female plants mature at different times although monoecious strains that mature at the same time are available.  Fibre contains cellulose and lignin that is used as raw material in the cardage, textiles, and paper and fibreboard industries.  Oil extracted from seed can be used in paints, varnishes, cooking, burning and precision lubrication, as well as in cosmetics and medicinal uses.

Hemp grows best in a humid environment with temperatures between 14 ºC and 27 ºC but can endure greater temperature variations.  It is usually planted when daytime temperatures average 10ºC.  Seedlings are able to withstand – 8 ºC to - 10ºC while older plants tolerate frost of –5 ºC to - 6ºC for a short time.  The plant grows best on well drained, neutral to slightly alkaline (pH 7.5 to 8) clay to silt loam with good moisture retention.  Crop rotations with legume crops are suggested in production recommendations.  Hemp seed matures in 100 to 130 days while fibre is usually harvested in 70 to 90 days after seeding.  

Grass and shrub seed production 

Native grasses are not generally considered to be as productive as improved European imports of fescues, orchard grass, timothy etc but are said to outperform the new grasses in marginal climate areas.  Several native wheat grasses have been selected at prairie stations of AAFC for forage purposes.  

Native grass seed selections and shrubs are used in reclamation, riparian, right of way and other projects.  Examples of native grasses include:  bluebunch wheatgrass (Agropyron spicatum); blue wildrye (Elymus glaucus) ;  junegrass ( Koeleria macrantha); bluejoint (also known as western wheatgrass)  (Pascopyrum smithii ;  pinegrass (Calamagrostis rubescens); northern wheatgrass (Agropyron dasystachyum ); various types of brome, various fesques.  Shrubs may include some of the following Mallow Ninebark (Physocarpus malvaceus) ; chokecherry (Prunus virginiana); common rabbit brush ( Chrysothamnus nauseosus) ; big sagebrush (Artemisia tridendata); snowbush (Ceanothus velutinus); redstem ceanothus (Ceanothus sanquineus).

Other grasses used for reclamation, riparian, right-of-way and other projects may include crested wheatgrass (Agropyron cristatum) known as the Fairway type and (Agropyron desertorum) called the standard type, Smooth bromegrass (Bromus inermis); Kentucky bluegrass (Poa pratensis) ; species and others.

Peppermint and Spearmint




The end product of mint culture is oil production. The oil is extracted from the leaves by steam distillation.  Peppermint oil is used to flavour chewing gum, candy, toothpaste and medicine.  Spearmint oil is used to flavour similar products but is mostly used to flavour toothpaste and chewing gum.

Both types of mint can be grown on poorly drained or mineral soils.  A soil pH range of 6.5 to 7.5 is preferred. 

Soils must be well drained, light textured, friable and high in organic matter.  Mint needs 15 hours of bright summer days for good growth and clear sunny weather as the crop approaches harvest.  Mint is a shallow rooted crop with a high demand for water although well managed irrigation can produce a root system to the 60 cm depth. Peppermint and spearmint is suited to the same areas as industrial hemp.

It is cut and windrowed much like alfalfa for harvest.  Specialized equipment to facilitate drying is available.  Specialized equipment needed to grow and distil the mint is expensive and generally have few other uses on the farm.

Major mint producing states are Washington State (Yakima Valley) and Oregon State (Willamette valley, but also in eastern Oregon).  Both peppermint and spearmint and other types of mint are also produced in Wisconsin, Michigan, Indiana, Montana and Idaho.  A US Government marketing order, established in 1980, controls oil marketing and sales in the Pacific Northwest, including western Wyoming and Utah.  Information about mint production for oil extraction is carefully guarded and protected in the United States.  

Some trials in Alberta and Saskatchewan indicate that the stolons require winter protection in some years.  Experimental plantings in Vernon and Armstrong in the early 1990’s demonstrated that it is possible to produce high quality peppermint oil in these areas.

Spelt








Spelt is a type of wheat used as a source of flour for bakery products.  It is marketed primarily as an organic health food.  The plant can generally be grown in all areas where wheat is produced.

It is a winter annual, subject to winterkill if exposed.  Not resistant to leaf rust, powdery mildew or loose or stinking smut and bunt, it has the same insect pests as wheat.  A new variety of winter spelt (Champ) having good resistance to leaf rust and wheat streak mosaic virus but only moderately resistant to powdery mildew, has been developed at the Ohio Agriculture Research and Development Centre.   There is a Spelt producers group in the North Okanagan.

Spelt flour is becoming more easily available, being sold in British supermarkets since 2007. Spelt is also sold in the form of a coarse pale bread, similar in colour and in texture to light rye breads but with a slightly sweet and nutty flavour. Biscuits and crackers are also produced, but are more likely to be found in a specialty bakery or health food store than in a regular grocery's shop.

Spelt pasta is also available in health food stores and specialty shops.

Dutch jenever makers distill a special kind of gin made with spelt as a curiosity gin marketed for connoisseurs. Beer brewed from spelt is sometimes seen in Bavaria and Spelt Vodka in Poland and elsewhere.

Spelt matzo is baked in Israel for Passover and is available in some American grocery stores.

Flour from sprouted spelt grains is increasingly available throughout North America in grocery and health food stores.

Sweet white Lupines (Lupinus species) 

[image: image20.jpg]


[image: image21.jpg]



[image: image22.jpg]



Selections of lupines that are free from toxic alkaloids have been developed and could be used as a substitute for soybean meal.  Sweet white lupine is high in protein (32 – 38 %).  The seed can be fed to turkeys, calves, lambs, swine.  Lupinosis can develop in cattle when they graze lupine stubble.  Lupine meal is not suited for dairy cattle or swine.  A speciality market has been developed for lupine flour, lupine pasta and hulls for dietary fibre for human consumption in the USA.  Lupines are a cool season crop and are relatively tolerant to spring frosts up to -9ºC.  

Temperatures, greater than +29ºC during flowering, may cause the plant to abort its flowers.  Lupine requires about 115 days to mature and well drained soil, such as coarse to medium coarse textured soils.

Sweet White Lupin and Lupin-based products can be used for edible oilseeds, protein meal and value added foods. Sweet White Lupin is a viable alternative to the soybean in a world protein market dominated by the soybean. Sweet White Lupin is an agricultural and nutritional complement to many grains and other critical world food crops, which remain isolated in many parts of the world.
The Sweet White Lupin Bean is superior to the soybean from the standpoint of human nutrition, yield, health, safety and cost of production. Sweet White Lupin is superior to the soybean in digestible protein and in the bio-availability of nutrients, is lower in calories, 50% lower in fats and carbohydrates, contains no cholesterol, and is nearly three times higher in fiber. Its yield is 40% greater than the soybean and because it grows in a wider range of climates on more marginal soils, it requires less water, fewer pesticides, if any, and little or no fertilizer, hence, is less costly to produce. Sweet White Lupin is more chemical resistant than the soybean and is often grown clean and certified organic, which lends itself to the health and gourmet food markets, as well as to the general marketplace. 

Triticale
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Triticale is wheat - rye hybrid crosses grown primarily for animal feed as either grain or forage crop.  Triticale is not generally used as a substitute for wheat in baking if wheat is available although blending of triticale with wheat does sometimes occur.  Triticale is adapted to drought and cold; has a wide range of disease resistance and is adapted to a wide range of soils including acid soils; has the ability to produce high biomass and regeneration under relatively cool conditions and is useful as a grain crop or forage crop for non gastric animals. Spring triticale in Alberta has a 6 to 15% yield advantage over wheat.  Triticale has a somewhat longer growing season compared to wheat.

It is used as a cover crop to control soil erosion in South Africa and in mine reclamation sites in Czechoslovakia. 

Winter Hardy Orchard Grass

These perennials provide forage in areas with a short growing season.  Hardiness is a consideration as is the nutritional value of the grass.  Several suitable selections are available.

Yellow and Oriental Mustard 

These are short seasoned crops that mature in about 90 to 95 days and are appropriate for well drained soils.  Seedlings are somewhat frost tolerant.  Oriental mustard is fairly drought tolerant.  

Yellow mustard is predominantly used in the preparation of hot dog mustard and also as a binding agent in processed meats and Oriental mustard is predominantly used in hot mustards and condiments

	Crops
	Acres

	
	Cariboo
	British Columbia
	Canada

	Wheat
	676
	57,023
	24,266,011

	Oats
	5,261
	81,056
	5,099,298

	Barley
	4,045
	60,760
	9,188,090

	Mixed Grains
	2,981
	10,963
	831,322

	Rye
	161
	4,210
	531,735

	Alfalfa
	67,509
	499,200
	12,541,983

	Other Hay
	112,769
	468,452
	7,150,363

	Triticale
	490
	1,029
	152,923

	Other Field Crops
	126
	1,598
	225,782


Source Statistics Canada, 2006 Census
5.2 Fruit Crops

Raspberries 
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Raspberries are deep rooted and sensitive to "wet feet" and therefore require at least 100 cm of unrestricted rooting depth.  Hardy raspberries and fall fruiting (primocane) raspberries are available. 

Raspberries contain significant amounts of polyphenol antioxidants such as anthocyanin pigments linked to potential health protection against several human diseases. The aggregate fruit structure contributes to its nutritional value, as it increases the proportion of dietary fiber, placing it among plant foods with the highest fiber contents known, up to 20% fiber per total weight. Raspberries are a rich source of vitamin C, with 30 mg per serving of 1 cup (about 50% daily value), manganese (about 60% daily value) and dietary fiber (30% daily value). Contents of B vitamins 1-3, folic acid, magnesium, copper and iron are considerable in raspberries. 

Raspberries rank near the top of all fruits for antioxidant strength, particularly due to their dense contents of ellagic acid (from ellagotannins), quercetin, gallic acid, anthocyanins, cyanidins, pelargonidins, catechins, kaempferol and salicylic acid. Yellow raspberries and others with pale-colored fruits are lower in anthocyanins.

Due to their rich contents of antioxidant vitamin C and the polyphenols mentioned above, raspberries have an ORAC value (oxygen radical absorbance capacity) of about 4900 per 100 grams, including them among the top-ranked ORAC fruits. Cranberries and wild blueberries have around 9000 ORAC units and apples average 2800.

Strawberries 
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Strawberries are shallow rooted crops and require moderately well- to well-drained soils with at least 50 cm of unrestricted rooting depth.  Protected areas and areas with good snow accumulations may help to protect against severe winter damage. There are other production techniques that assist in winter protection and promote earliness.  Varieties hardy for the Canim Lake area are available.
In addition to being consumed fresh, strawberries can be frozen, made into preserves, as well as dried and used in such things as cereal bars. Strawberries are a popular addition to dairy products, as in strawberry flavored ice cream, milkshakes, smoothies and yogurts. Strawberry pie is also popular.

Strawberry pigment extract can be used as a natural acid/base indicator due to the different color of the conjugate acid and conjugate base of the pigment.

One cup (144 g) of strawberries contains approximately 45 calories (188 kJ) and is an excellent source of vitamin C and flavenoids. 
Saskatoons
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Saskatoons are native to the Yukon, Northwest Territories, Canadian Prairies, Interior of British Columbia, and the northern plains of the USA.  The Plains Indians ate the fruit both fresh and dried in their dietary staple pemmican. Thousands of acres are now commercially produced on the Canadian prairies. Most of the profitable acreage of saskatoons is planted near urban centres.  In Manitoba, saskatoon berry production is the second largest commercial fruit crop, second only to strawberries.
Saskatoons will grow over a wide range of soils but appear to grow best in soils that are well drained, are sandy loam or similar soil type, and have a suitable climate.

Saskatoons can be propagated from seed, root sprouts (suckers) or tissue culture. Seedling and tissue cultured plant material is available from numerous nurseries throughout the Canada. Collect the fruit as soon as it ripens, and clean the fruit pulp from the seed. Clean seed can be sown in the fall, and germination will occur in the following spring.

The fruit is excellent when eaten fresh, cooked in pies and desserts, canned, frozen or made into wine or juice. Saskatoons are self-fertile, but they seem to do better when grown in groups.
Chokecherries








Chokecherries are another of the native fruit crops under intensive study and consideration for commercial production on the prairies.  Many clones have been evaluated and the top clones out of 20 under investigation have been released for planting in Saskatchewan and Manitoba.

Throughout North American history, chokecherries have been a source of food (in soups, stews, pemmican, salmon dishes). The bark and roots of the chokecherry were used by North American natives for their medicinal properties in treating a variety of maladies, and, until 1975, the bark was a recognized pharmaceutical.  Chokecherries contain high levels of functional food properties.

Chokecherries today are used most commonly in concentrates, jellies, syrups, sauces, juices, jams, and wine. As a shrub, it is developing popularity in the prairies as part of multi-row shelterbelt, as an ornamental and for use in wildlife habitat improvement plantings.

Chokecherries may be sold for processing, but opportunities for marketing and processing need to be better defined. The chokecherry is considered to have good diversification potential by many fruit growers. Both Europe and Japan appreciate rich dark colours and tart flavours like that of the chokecherry. Some experts believe that commercial chokecherry production has more potential than the saskatoon for large scale production, due to its hardiness and reliable yield. 

Currently, the primary source of chokecherries is wild stands where less than 5% are actually harvested. 

Chokecherries are very high in antioxidant pigment compounds, like anthocyanins.
Huckleberries
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Huckleberries grow wild in the Canim Lake area and are considered a native fruit crop.  Related to the blueberry, the berries are often harvested as a wild crop in British Columbia and Idaho, for sale into the processing market.  Currently the University of Idaho at Sandpoint is conducting research in attempts to develop huckleberries than can be grown as a cultivated plant.
Commercial harvests of huckleberries from the wild predate the nineteenth-century European settlers when these fruits were traded and bartered by Native Americans. By the late twentieth century, wildcrafted huckleberries had developed into a significant industry in the northwestern United States and Canada. Mountain huckleberry (Vaccinium membranaceum) is the primary source of fruit for today’s culinary market, with Cascade huckleberry (V. deliciosum) and oval-leaved bilberry (V. ovalifolium) occasionally being harvested for their fruit. Along the Pacific Coast, evergreen huckleberry (V. ovatum) is often harvested from the wild and occasionally grown in cultivation – not for its fruit, but for its attractive foliage that is sold for use in floral arrangements. Northwest natives that are seldom used commercially in North America but are popular in Europe and parts of Asia include bilberry or dwarf huckleberry (V. myrtillus) and alpine bilberry (V. uliginosum).

Huckleberries are popular for many reasons. Some, like the mountain and Cascade huckleberries, have outstanding flavors and aromas and lend themselves to the production of a vast array of culinary and cosmetic products. Restaurants throughout North America, from mom-and-pop diners to upscale resorts, feature huckleberries in specialty sauces, desserts, and salad dressings.

In today’s society, people are intensely interested in foods and other natural products that can help prevent cancer, heart disease, and other health problems. Research in Europe and North American has shown that huckleberries are rich in anthocyanins, antioxidants, and other compounds that may be beneficial to human health. In recent years, some brokers have begun exporting huckleberry and bilberry fruits and products to overseas health food markets.

Besides their practical uses, huckleberries epitomize wilderness and nature. With a large, growing, and affluent population in western North America, combined with an expanding tourist trade, high-value huckleberry products targeting the gift and tourist markets are enjoying great popularity.

Wild huckleberries can be commercially managed in naturally occurring forest stands. Typical strategies include controlling competing vegetation, water management, and managing shade through tree density. Improving stands with the addition of high-yielding or otherwise superior plants is feasible on some sites. Similar strategies were applied to “North American wild blueberries,” formerly known as lowbush blueberries (V. angustifolium and V. myrtilloides). Combined with effective marketing, wild stand management propelled the wild blueberry industry to great success in the late twentieth century. 

5.3 Vegetables
Vegetables are successful over a wide range of climate conditions and on a wide range of soils provided suitable varieties are chosen and soils are well prepared and maintained, and are at least moderately well drained (i.e. the water table is at least 50 cm below the soil surface).

5.3.1 Root Vegetables

Vegetable crops such as potatoes, carrots, turnips, onions, garlic, parsnips and other root crops are preferably produced in sites where stones offer slight to no hindrance to cultivation and harvest.  Root vegetables are better suited to soils that have a water table at least 75 cm below the soil surface.  

Potatoes

The potato is a very adaptable plant that can be grown in many regions of the province.  There are more than 35 different potato varieties grown in BC.  Crops planted from mid February to mid June, depending on the climate and the variety.  Potato plants grow from sprouted “eyes’ on seed pieces (pieces cut from the seed potatoes).  When the potato plants are 20 to 30 cm high, soil is piled up along the base of the plants.  This process, called hilling, ensures that the potato tubers will not be exposed to the light.  Light exposure causes potato tubers to turn green, making them unmarketable.  Before harvesting, the potato vines are top topkilled to set the skin on the potato tubers and help prevent damage during harvest. 

Chieftain, Norland, Superior, Salem, Yukon Gold, Carola, Yellow Finn, Russian Banana (fingerling), All Blue, Caribe (purple) are fairly common, but many other varieties are also grown.

Early Potatoes

An early potato refers to potatoes that mature in a short growing season, usually 60 to 80 days.  Potatoes in this group include Red Pontiac, Norland and Yukon Gold.  Potatoes in this group do not store well, and are handled and marketed like a fresh produce item.
Although yield per acre is lower than mid and late season storage varieties, early potatoes provide higher market prices, not to mention earlier sales and cash flow.

Mid Season Potatoes

Mid season potatoes mature in 80 to 100 days. Like early potatoes they do not store well.  Common to this group are Kerr’s Pink, Maris Piper, Keuka Gold and Red Gold.

Storage Potatoes

Potatoes that store well tend to have a longer 100 to 130 day growing season.  Most are a russet type, but not all.  Varieties include German Butterball, Russet Burbank and other russet types.  Many of the potatoes destined for the French fry market are storage potatoes.

Fingerling Potatoes

Fingerling potatoes are a family of heritage potatoes which naturally grow much smaller than conventional potatoes. They also tend to be elongated and slightly knobby, making them very finger-like in shape. The unusual looking, flavorful potatoes can be used just like regular potatoes in an assortment of roasted, broiled, baked, grilled, or boiled dishes. Many grocers stock fingerling potatoes in season.
Like other potatoes, fingerling potatoes are tubers, and their roots can be found in South America, where Native Americans first domesticated the potato. Just as there are numerous conventional potato varieties, there are a wide range of fingerling potatoes on the market. They run the gamut from creamy white to rich purple, and they come in waxy and starchy varieties, suitable for different dishes.

Some people confuse fingerling potatoes with new potatoes, which are young potatoes harvested before they fully mature. While young potatoes and fingerling potatoes share a small size and thin skins, fingerling potatoes have a more complex flavor, and they are fully mature. Just as is the case with regular potatoes, fingerling potato farmers allow the green upper portion of the plant to die back before harvesting fingerling potatoes.

Carrots
There are several types of carrots grown in the market today.  Some are better suited for the fresh market, while others being more uniform in diameter and blunt tipped are better suited for processing.  Of the fresh market carrots, baby carrots have better flavour than the conventional cut and peel type, while the hybrid Amsterdam types are best suited for bunching.  There are early maturing varieties, as well as novelty coloured – purple, cream and light orange.

Table 5.3.1 Various Carrot Types
	Carrot Type
	Days to Harvest
	Length

	Baby carrots
	49-54 days
	8-18 cm

	Hybrid Amsterdam
	58 days
	18-20 cm

	Nantes type hybrid
	55-66 days
	17-31 cm

	Early Varieties
	60-67 days
	23-28 cm

	Processing varieties
	60-82 days
	23-30 cm

	Novelty carrots 
	63-70 days
	22-30 cm


Source: Stokes Seeds Catalogue 2009
Turnips

Turnips are grown for the fresh market.  The plants have two eatable parts, the root and the green tops.  Some varieties are suited for their root production, while others only for their tops.  The range of growing days to harvest ranges from 35 to 60 days.

Onions

There are several types of onions, including early and late maturing, as well as red onion, Spanish onions, silver skin (also called pickling onions) and green (also called scallion) onions.  

Table 5.3.2 Various Onion Types

	Type
	Days to Harvest

	Early and mid season
	75-108 days

	Late season
	108-120 days

	Red
	108–120 days

	Bunching
	60-70 days

	Spanish
	100-125 days


Source: Stokes Seeds Catalogue 2009
Longer season Onion types can be started indoors or in a cold frame, for transplant as the season permits.
Garlic

There are two garlic types, softneck (sativum) and hardneck (ophiscorodon).  Garlic generally found in supermarkets is a softneck variety, referred to as Silverskin garlic from China and California.  Silverskins can be planted mechanically and are good keepers.  There are several types of softneck varieties: Artichoke types (Creole, Asiatic and Turban).

Soft-neck garlic cultivars (Silverskin or Artichoke) are not recommended for northern climates. Numerous strains exist, having been selected over the years by the various companies that produce them for dehydration, or by growers producing them for the fresh market. Mechanized farms grow and develop cultivars of soft-neck garlic because the planting process can be mechanized. Since they don't produce a scape (flower stalk), the cloves can be planted upside-down. Topsetting (hard-neck) garlic cloves must be set upright. There are fewer cultivars of soft-neck garlic, compared to topsetting. The varieties 'California Early' and 'California Late' comprise 90 percent of the soft-neck types grown commercially.  All softneck varieties are suitable for braided garlic.
Hardneck varieties do well in cooler climates.  Hardneck refers to the scape, or flower stalk, with its topset of bulbils.  Hardnecks take more care to grow since they need to be hand planted right side up and have their scapes snipped off.  Of the Hardnecks, there are several types commonly grown.  They include: Porcelain, Rocambole and Purple Stripe (with the sub varieties Marbled Purple Stripe and Glazed Purple Stripe).   There are slower growing hardneck varieties that are suitable for braiding.
Elephant garlic usually is grown the same way as a hard-neck/ bolting garlic, except that these big bulbs are planted farther apart. It is a specialty for people who want milder garlic or who need a larger clove due to reduced dexterity or arthritis. This allium is much less productive (an in: out ratio of 1:3) than true garlics and must be sold at a higher price. Also the plant is less winter hardy than all common garlic cultivars and the bulbs will not keep as long, so it is not recommended in climates with very cold winters.

Parsnips
Parsnips are ideally suited to loam soils. Heavier soils, where moisture cannot be controlled, are not the best for parsnips since it is harder to establish a good plant stand because of soil crusting. The soil depth should be at least 45 cm to facilitate the development of straight roots. Shallow soils may lead to forked or crooked roots. Good soil drainage is essential since 
water logging can result in crop failure.
Some parsnips are lifted in late August and sold fresh. Most of the parsnips are harvested in October and November for winter storage. Some of the crop is left in the ground over the winter and then harvested in March through April the following year. Parsnip roots left in the field over the winter are very resistant to freezing injury. However, over-wintered parsnip roots will not tolerate soil thawing and freezing which may occur in April. Roots subjected to these conditions quickly lose quality and become cracked and pithy. Overwintered roots should be dug as early in the spring as possible before sprouting leads to a loss in root quality.

Sound roots may be kept in cold storage for 4 to 6 months at 0 C and 98 to 100% relative humidity. The sweet nut-like flavour of parsnips is not developed until roots have been exposed to temperatures near freezing; these temperatures normally prevail in late September and October. At low temperatures the starches in the root are converted to sugars.

5.3.2 Non- Leafy Vegetables

Successful production of annual, non-leafy vegetable crops such as beans, lentils, peas, pumpkin, various cabbage, and broccoli is possible on soils containing up to 50 percent coarse fragments (greater than 2 mm).  

Beans

Green beans can be successfully grown on sandy loam or coarser, to silt loam soils.  Sandy soils will allow earliness but irrigation is essential.  The soil should be well-drained.  A heavy soil, such as a silty clay loam, that is poorly drained is not suitable for green been production because root rot could develop.  Green beans will drop their blossoms under wet soil conditions.
Green beans are shallow rooted with most of the root absorbing surface in the top foot of the soil so irrigation is necessary for top quality production.

Green beans are a warm weather crop but they require a short growing season.

There are two major types: bush or pole beans.  Bush beans are short erect plants that grow 1-2 feet with a uniform pod set.  Bush beans are generally known as green string beans and generally take 50 to 55 growing days.  Larger scale production favors this type as it can be mechanically harvested.  They are available as a green or yellow wax type.
Pole beans are trained on poles, fence, or string and grow 7-8 feet in height and bear fruit continuously.  These types of beans are a string type been but can also be a fava type of been, harvested for its seed rather than the pod.  The string types generally require 50 to 65 growing days depending on the variety.  Fava beans usually require 65 days to mature.
Lentils

Lentils are a cool-season legume. Sow lentils in spring as early as 2 weeks before the average last frost date. Lentils can be started indoors before transplanting to the garden; lentil seeds will germinate in 10 days at 68°F. Lentils require 80 to 110 days to come to harvest.

Lentils perform best on level or slightly rolling land at a soil pH of 6.0 to 8.0. Lentil plants do not do well on waterlogged soils and will not tolerate flooding or salinity. Although lentils are somewhat drought tolerant, they do require at least moderate moisture (6 to 10 inches) during the growing season to produce a full seed set. Excess moisture before the plant is in full bloom can delay and reduce seed set, and excess moisture near the time of harvest encourages the spread of fungal diseases.

Lentil plants are short and must be cut near the soil surface, so fields should be free of surface stones and dirt lumps. To obtain the best surface possible, a land roller is used to smooth the soil surface. Lentil seedlings are tolerant of light frost (minus 4 degrees Celsius) and can re-grow from below the soil surface if early frost damage is severe. Frost in late summer or early fall will damage young pods and immature seeds.

Lentils are classified into two groups by seed size. The large seeded Chilean type has a seed size that averages 50 grams or more per 1000 seeds. The small seeded Persian type has a seed size that averages 40 grams or less per 1000 seeds. For both types of lentils, the seeds are lens-shaped, which is the source of the name lentil. Seed coat colours range from clear to green, brown, grey, blotched purple or black. The cotyledons can be yellow, red or green.

Lentils are commonly used like dry beans or peas. For dried seeds, harvest pods when they have matured and hardened. Leave lentils unshelled until you are ready to use them. Dried lentils are ready for harvest 110 days after sowing. Lentil also can be used like snap beans; harvest these green about 70 to 80 days after sowing.
Peas

Peas grow best in cooler temperatures, and can be planted as soon as the soil is workable.  They can be grown on almost any soil and will tolerate a wide pH range from 6.0 to 7.5.  However, lighter sandy loam soils are preferred since they warm up sooner in the spring, yielding an earlier harvest.  Although peas do not benefit from supplemental moister they are sensitive to excessive moisture.  Well drained soils are preferred to avoid root and stem rots that often plague peas in wet soils.  Peas should not follow other legumes, such as beans.
Most pea varieties that are used for commercial wholesale production are mechanically harvested, are self supporting, and tend to have a determinate (bush type growth) habit with large bunches of pea pods near the top of the plants.  Varieties can have heavy foliage with lots of leaflets or they can be virtually leafless, with most leaves forming tendrils instead.  Leafless types are preferred for wholesale production due to their ease of harvest.

Indeterminate types (that grow-on endlessly) are often used for smaller plantings.  These cultivars can be planted in either double or single rows, plants in double rows will support each other.  However, tall growing varieties over one meter (three feet) will require the construction of plant supports. Trellising helps keep pods from touching the ground and promotes better air circulation, resulting in increased yields and quality.  Trellising does add to labour and input costs.

English type peas mature rapidly in the pod, while snow peas and sugar snap peas mature at a much slower rate.  Nevertheless, peas should me monitored closely during pod fill to ensure that quality is maintained.  Peas are either machine or hand-harvested and they must be promptly cooled to maintain freshness and to preserve sugar content.  Much like sweet corn, the sugars in peas can quickly turn to starch if they are not stored at cool (0 to 1 degree Celsius) temperatures immediately after harvest.  Peas stored in plastic bags will keep for 10 days under refrigeration without loss of quality.

English peas are picked as soon as the pods are well-filled, but before they harden and fade in colour.  A single planting may yield 2-3 harvests.  These peas are generally sold in the pod for shelling by the consumer.  

Edible Asian pod types are harvested while the peas are immature and pods are flat.  Pods should be harvested every other day to prevent the development of large seeds and tough pods.

Edible pod sugar snap peas can be harvested when peas being to form, continuing up until the pods are well-filled.

Labour needs for a 1/5 acre (8,000 square feet) planting, yielding 1,000 pounds are approximately 40 hours for production (including hand weeding), 80 hours for harvest and 6 hours for packing and grading.

Peas require 50 to 65 days from planting to maturity.
Pumpkin and Winter Squash
Pumpkin and winter squash are warm season crops that are relatively easy to grow but require a long season to produce a marketable crop.  Most varieties require 85 to 120 days from sowing to reach market maturity.  Pumpkin and winter squash should be direct seeded after all danger of frost is past.
Pumpkins are grown primarily for Halloween.  Most pumpkins are planted late in the growing season, usually around June.

With proper care, pumpkins and winter squash can be grown on most well drained soils with a soil pH of 6.0 to 6.5

Both Pumpkins and winter squash can be stored for extended periods of time in cool but not cold storage:

Table 5.3.3 Storage Recommendations for Pumpkins and Winter Squash
	Type
	Length of Storage
	Temperature 
	Relative Humidity
	Remarks

	Pumpkins
	2-3 months
	12 -15 Celsius
	50 – 75%
	Should be well-matured

	Winter Squash
	
	
	
	

	Hubbard
	5-6 months
	12 -15 Celsius
	70-75%
	Holds well in storage

	Acorn
	5-8 weeks
	12 Celsius
	50-75%
	Develops poor colour at higher temperatures

	Butternut, Turban Buttercup
	2-3 months
	12 Celsius
	50-75%
	


Source: Alabama Cooperative Extension Stystem

Cabbage
Cabbage can be grown on a wide range of soils, but the crop is sensitive to soil acidity. The optimum pH is 6.0 to 6.5, and at pH's greater than seven the disease club root can be present. Cabbage is a heavy user of nitrogen and potassium and requires frequent side-dressing or should follow nitrogen fixing crops like peas or clover. Cabbage is considered a hard crop on the land, and many growers will rotate to other crops that do not have such high fertility requirements. Cabbage is grown on mineral, sand and muck soils. 
On sandy soil where there is a high water table, cabbage is irrigated by sub-surface irrigation. On deeper sands it is a perfect crop for drip irrigation since fertigation can be used. In many new fields where cabbage is grown on sandy soil, plastic mulch is being used to prevent wind damage from blowing sand particles. This will increase the use of drip irrigation. The supply of water should be even throughout the growing season to prevent cracking of the heads.

Cabbage is a cool season crop. The optimum temperature range for cabbage production is 15 to 20°C. At temperatures above 25°C growth will stop. The minimum temperature is 0°C (freezing), but cold hardened plants can tolerate temperatures as low as -10°C. Young plants less than six millimeters in diameter can tolerate both colder and warmer temperatures than older plants. These young plants are said to be in the juvenile phase of growth. Plants which have matured past the juvenile phase will flower if temperatures are less than 10°C for five to six weeks. This is a response to temperature, and day length is not involved. 

Poor environmental conditions during growth can lead to quality problems when the cabbage is harvested. High temperatures and low moisture can cause small plants which give low yield. These conditions can also lead to long stems in the head and can cause the outer leaves to drop. Cold temperature during growth can also lead to long stems in the heads and bolting, or flower stalk formation. 

There are several types of cabbage.  They include Chinese, early, midseason, red, and savoy and storage varieties.  

Chinese cabbage — Chinese or Napa cabbage is known for its milder flavour and in becoming to be known for its gourmet culinary uses.  Napa cabbage is the most popular family of Chinese cabbages seen in the supermarket.  The plant forms a head with leaves and petioles when matured.  This heading vegetable is very tender and delicious.  There are various varieties developed for various climates and areas.  Chinese varieties require 60 to 100 days to mature.
Green cabbage — Green cabbage is sometimes called Dutch White. The outer leaves are dark green and the inner leaves are smooth and pale to medium green. It can be stored in cold storage for about two weeks.  There are varieties selected that store longer.  Early varieties mature in 55 to 65 days, while main season varieties take 85 to 90 days to mature.  Long term storage varieties require 85 to 120 days to mature and are usually started as transplants.
Savoy cabbage — Crinkly, with waves of blue-green leaves, Savoy cabbage is a beautiful sight growing in the garden. These thin, richly flavored leaves are ideal served raw in salads or cooked. Cooked Savoys do not have the strong sulfur odor of green cabbage. Savoy only keeps for about 4 days in cold storage.  Savoy varieties require 80 to 100 days to mature.
Red cabbage — This variety is usually smaller and denser than heads of green cabbage. The flavor of red cabbage is slightly peppery and it is very susceptible to color change.  Red cabbage varieties take 75 to 100 days to mature
Broccoli
Soil conditions for broccoli are much the same as those for cabbage.  To minimize disease, allow three years between plantings of broccoli, brussel sprouts, cabbage or cauliflower.  Like cabbage, broccoli is a heavy feeder and does best in an area where previous crops were legumes such as peas or clover.

There are early, middle and late cultivars to choose from. Hybrids tend to be more productive than open-pollinated cultivars. If you've had problems in the past, choose cultivars that are tolerant to problems like hollow stem, black rot, and downy mildew. 

Broccoli seedlings are very vulnerable to excess heat (anything over 80° F (27° C)) which will dry them out and result in little to no production of a head. Cultivate or mulch to keep the soil evenly moist. Lack of water will stress the plant and can lead to its not forming a head, or making it more vulnerable to insects and pests. Excess water will stunt or kill it. 
Cauliflower

Soil conditions for cauliflower are much the same as those for cabbage and broccoli. As with all brassicas, careful rotations are important to prevent pest and disease problems. Avoid planting cauliflower, or any related cabbage-family crops (Brussels sprouts, kale, cabbage, and broccoli), where brassicas have grown in the last three years.
 There is white, purple and green headed cauliflower.  Purple cauliflower tastes more like broccoli and turns green when cooked. Most white-headed cultivars need to be protected from the sun to produce their snowy white curds; a few cultivars are self-blanching.  
More than any other vegetable, cauliflower is very sensitive to weather conditions. Heat can cause browning of the curds or stem rot. Dry spells or extremes of cold or heat can cause bolting (premature flowering), buttoning (formation of small, undersized heads), or ricy curds (separation of heads into small rice-like sections). Extreme fluctuations in temperature can cause leaves to grow among the curds.
Tomatoes

Tomatoes do best with fertile, deeply worked, well-drained soil in full sun. They also like the soil to have both major and minor nutrients worked in, potassium being more important than nitrogen. Tomatoes are sensitive to shortages of calcium and magnesium. To aid with soil fertility, add plenty of compost into each planting hole. 
Tomatoes like warm soil and don't tolerate frost, and need to be planted when soil temperatures is above 60° F (16° C) to plant. In cool climates the use of black plastic for a week or two before planting can help warm the soil. Remove the plastic upon planting. Fluctuations in soil moisture can be minimized with good mulching practices which will help avoid problems such as fruit cracking, and blossom-end rot.

There are several types of tomatoes.  They are: bush type that do not need pruning or staking, small cherry or grape type, roma or paste type (that do need staking), varieties suited to greenhouse production and novelty types that come in various shapes, colours and sizes.  

Tomatoes require 60 to 75 days to ripen and require hotter through-out the growing season. 

Annual leafy vegetables with lower heat requirements such as lettuce, celery, leeks, spinach, Swiss chard, radish, celery and other salad greens, as well as carrots, cauliflower, pickling cucumbers, beets and pumpkins are rather tolerant to shallow water tables during the growing season and can be produced on organic or mineral soil deposits.  

Lettuce

Successful production of lettuce depends on vigorous growth. A wide range of well-drained soils can be used; however, the crop does best on fertile, high organic matter soils that have good water-holding capacity.

Adequate nutrients and a continuous moisture supply are essential to vigorous growth. A soil test is the only way of knowing the amount of lime and fertilizer required, and soil samples should be taken well ahead of field preparation. The pH should be 6.0 to 6.7. 

Lettuce is adapted to cool growing conditions with the optimum temperatures for growth of 18 to 20 Celsius. At 23 to 30 Celsius, the plants flower and produce seed. Lettuce can tolerate a few days of temperatures from 30 to 32 Celsius, provided that nights are cool.

Lettuce seed will germinate at 2 Celsius, but optimum germination is 23 to 25 Celsius. If the plants are sufficiently hardened, they will withstand freezing. Repeated exposure to subfreezing temperatures, however, can seriously injure or kill the crop.

Lettuce has a relatively high water requirement. Soil moisture shortage rainfall will seriously stunt growth and head quality. Irrigation greatly reduces risk of crop failure.

There are five types of lettuce: romaine, iceberg, butterhead, leaf and stem.  Leaf lettuce is by far the most popular in home gardens. Iceberg is found in all supermarkets, often referred to head lettuce.  Romaine, which is found mostly in supermarkets, is a growing lettuce with an upright and prolonged head shape.  The butterhead type has small loose heads and the leaves are tender and soft with a sweet taste.  Steam lettuce is really only used in Chinese restaurant dishes.
Celery
The best soil for celery is fertile muck or soils with high levels of organic matter. However, celery can be grown on most fertile, medium-textured mineral soils with irrigation.
Celery is not an easy crop to grow. Although it is a cool season crop, exposure of juvenile plants to temperatures below 5 to 10 Celsius for more than 5 to 10 days can cause premature bolting, making the crop unsalable. Special attention must be given to maintaining a steady water supply and providing the proper amount of nutrients to allow for constant growth.

Leeks

Leeks may be grown successfully on a wide range of soil types but deep topsoil is preferred for vigorous plant growth and above average yields. Soil pH 6.5-7.0 is most desirable. Coarse sands should be avoided because sand particles under the leaf sheaths are not palatable to the consumer. The soil should be prepared with green manure plough down or farmyard manure to enhance organic content and provide nutrients and extra moisture holding ability for the crop.

There are four basic groups of leek based on season of maturity: (1) summer leek; (2) autumn leek; (3) autumn and winter leek; and (4) winter leek. Only the first two groups are feasible as the climate does not allow overwintering leek to be of suitable quality to market in the early spring.
Leek cultivars differ significantly in growth habit which affects the final product. They vary from long, green narrow-leaf types with long slender white stems to long wide-leaf types with thicker shorter white stems and blue green leaves.

Spinach and Swiss Chard

Spinach and Swiss chard can be grown on a variety of soils. Well drained sandy loams or loams well supplied with organic matter and high in pH are preferred for the early and wintered over crops because of good drainage and early soil warming. Peat soils may also be used and produce the highest yields.

Spinach and Swiss chard prefer a cool climate. The minimum temperature for seed germination is 2ºC with a maximum germination temperature of 30ºC and an optimum range of 7 to 24ºC. Young plants can withstand temperatures as low as -9ºC. Best crop growth occurs at 15 to 20ºC with a minimum temperature of 10ºC and a maximum of 32ºC. 
The crop can also be seeded in August and early September (up to 30-35 days before the first fall frost) for September and October harvest. This crop may also be overwintered if given protection and/or favorable winter weather (a snow cover). Spinach bolts rapidly when days are both long and hot. Plants reach market size in 40 to 70 days depending on the temperature, moisture, and fertility. Spinach requires a regular supply of moisture since it is a shallow rooted crop. 
Radish

This crop requires a well drained sandy loam or loam with a good supply of organic matter as well as an even moisture supply for good quality (mild, tender and attractive). Rocky or gravelly soils are generally not acceptable especially if bed harvest is to be used. Peat soils are also suitable for production of radish.
Radish is a quick growing cool season root vegetable. The seed will germinate in 3 to 4 days with soil temperatures of 18º to 30ºC with good moisture. The minimum temperature for germination is 5ºC, the optimum temperature for germination is 30ºC. The maximum temperature for germination is 35ºC. Germination rates decline sharply when the soil temperature falls below 13ºC. The best quality and root shape are obtained when the crop grows and matures at moderate temperatures (10 to 18ºC) in intermediate to short day lengths. Radishes remain in prime condition for only a few days. Roots of globe varieties tend to elongate and develop poor shape in hot weather when the tops also grow taller and larger than in cool weather. Long days induce flowering or seed stalks (bolting) and with warm weather the seed stalk may develop so rapidly that no edible root is formed. Radishes become more pungent in hot weather. Roots remain in marketable condition only a short time before becoming pithy. Growth must be continuous and rapid for good quality.
Generally commercial radishes are approximately 2 cm in diameter and are either red or white. They reach market size in 21 to 28 days (or longer in cool weather).
Pickling Cucumbers

Cucumbers are adapted to a wide variety of soil types which have good drainage and adequate soil-holding capacity. Cucumbers don't perform well on acid soils but do well under slight acidity. The optimum pH is 5.5-7.0.
Cucumbers are very warm season plants that grow best in temperatures from 18 to 24 Celsius, with a minimum temperature of 15 Celsius and a maximum temperature of 32 Celsius.  Cucumber seeds germinate in soils at temperature from 15 to 35 Celsius.  Seeds do not germinate well at temperatures below 16 Celsius.  
Plants are susceptible to chilling injury in the field.  Prolonged temperatures below 12 Celsius cause chilling injury to plants (pitting, water-soaked spots, and decay).  Cucumber seed is relatively vigorous, and stand establishment is not generally a problem if appropriate soil preparation, temperature and soil moisture conditions are met.

In cooler growing areas, row covers are used for frost protection and to control growing temperatures in fall and spring.  Air temperature is usually increased by 3 to 10 Celsius inside the enclosed row covers at midday, depending on the type of tunnel and materials used.  Soil temperatures are increased by 2 to 5 Celsius in the daytime to a depth of 7 centimeters.  Heat is released at night from the soil and held in the tunnel by water that condenses on the inside of the plastic tunnel.  
Asparagus
Asparagus is a deep-rooted crop that is best produced on deep, well drained, loamy or sandy soils.  It is also more tolerant of soils with a pH range of 7 to 8. Because asparagus is a perennial crop that will be in the ground for at least 10 to 15 years, attention to selection and preparation of the planting site is especially important.  If perennial weeds are a problem a sequence of tillage and cover cropping – with smother crops like sorghum-sudan or buckwheat – at lest a year in advance of planting will help control weeds.  Green manure crops also improve soil structure and enhance soil fertility.
Before planting asparagus, growers should make sure that they have carefully sought out markets for their crop. Keep in mind that with the new hybrid varieties and good field preparation in the planting year, one should expect a yield close to 500 lbs per acre the year after planting. During this first harvest, spear diameters will tend to be small. This may influence their marketability. 
Studies show that the average asparagus customer purchases about 10 lbs of retail asparagus per year. A grower would then need about 50 customers to sell one acre of asparagus one year after planting. The second year after planting, one can expect to harvest about 1,000 lbs per acre; the third year, 1,500 to 2,000 lbs; the fourth year, 3,000 lbs; and the fifth year, 4,000 lbs per acre. 

Greenhouse Production

BC greenhouse (hothouse) production of crops is expanding.  Greenhouses can produce 15 to 20 times more productive per unit area than field grown crops.  Production is dependent on the availability of bright sunshine during the winter months plus economical power (three-phase power and natural gas or another source of heat).

The location of greenhouses is not soil dependant; however, greenhouses should not be located in areas that are subject to flooding  and should be located in areas where there is a maximum amount of natural light during the winter months.

Approximately 80% of the province’s floriculture (including potted plants, foliage plants, bedding plants and flowers) and 80% of the provincial greenhouse vegetable production (tomatoes, sweet bell peppers, hot peppers, long English cucumbers, butter lettuce, herbs, spices, eggplant, sugar peas and melons) are located in the Lower Mainland.  Production of greenhouse tomatoes, peppers and cucumbers in the study area is feasible.
There is a growing market for locally produced greenhouse crops including, roses, geraniums, chrysanthemums, poinsettia, freesia, gerber, azaleas and other houseplants and garden plants. 
5.4 Other Production Possibilities
Mushrooms 

Almost all mushrooms are produced in the Lower Mainland.  The BC Mushroom Marketing Board regulates all mushroom production in British Columbia including the production and sale of the traditionally cultivated button mushrooms (Agaricus bisporus) as well as specialty mushrooms, such as enoki, maitake, pompon, shimeji, wine cap, oyster and shiitake.  A license from the Marketing Board is needed to produce and sell mushrooms and levies are paid on volume of product that is sold.

Mushroom production is not dependent upon agricultural lands.  Producers require three-phase power and/or natural gas,
Compost for mushroom production (Agaricus bisporus) is purchased from specialized producers.  A major compost supplier is located in Cache Creek.  This removes the requirement to produce compost on-site and the odour concerns that may accompany mushroom compost production.  Spawn is a mixture of mushroom spores and cereal used to inoculate mushroom compost for mushroom production.  It has no odour and could be produced on-site, or could be purchased from specialty producers.  Spent mushroom compost is sold for use as a soil conditioner.

Herbs and Spices

Herbs and spices are plants that are used for a variety of purposes including landscape, culinary, cosmetic, medicinal, industrial, decorative and aromatic purposes.  Canadian production of herbs and spices is centred in Manitoba, Saskatchewan and Alberta although some herb production occurs in British Columbia.  

Producers of herbs and spices must know the scientific name of the plants they want to produce.  Common names are used in this text to simplify the discussion, but proper scientific (Latin) names consisting of the genus and species must be used to ensure that the correct plant is used.  Listings of common herbs and their Latin names can be obtained from various web sites through the Internet. 

The British Columbia Herb Growers Association web site (www.bcherbgrowers.com), American Botanical Council (www.herbalgram.org), Canadian Herb Society, International Herb Society (www.iherb.org), Saskatchewan Herb & Spice Association and many other sources of information are very useful. 

Herb and spice production in Canada includes, but is not limited to angelica, anise, borage, caraway, coriander, cumin, dill, echinacea, evening primrose, fenugreek, feverfew, ginseng, goldenseal, milk thistle, mint, stevia, St. Johns’ wort, valerian and yarrow.  Members of the British Columbia Herb Growers Association produce more than forty- four different herbs including angelica, astragalus, basil, black cohosh, blood root, catnip, chamomile, echinacea, feverfew, garlic, ginko, ginseng, goldenseal, lavender, lemon balm, mugwort, rose, sea buckthorn, St. John’s wort, wormwood and others.

Most of the common herbs are sold as fresh product.  Some greenhouse production is used for year round supply.  Constant quality and consistent quantity and limited shelf space is of concern to herb producers.  Herb and spice production is more labour intensive than cereal crops and requires significant amounts of time to market the crop. 

Spices are usually crops whose seed is used, but other parts of the plant such as flowers, bark and root may also be used.  Spices are usually used as food or to flavour beverages.  Examples of spice crops are caraway, coriander, dill, mustard, cumin, fenugreek, rosemary, sage, summer savory, thyme. 

Herbs are usually produced on a smaller scale.   Flowers leaves, stems and roots may be grown and processed for culinary, cosmetic, industrial, medicinal, landscaping, decorative and fragrance purposes.

Culinary uses of herbs may be as fresh herbs, or as processed herbs as dried or powdered products. Herbs such as anise, basil, borage, chives, dill, fennel, garlic, oregano, rosemary or thyme are used in cooking.  Herbs such as lemon balm, anise hyssop are also used as teas.

Aromatic herbs are usually used for the production of essential oils.  Examples include dill, caraway, coriander, spearmint, peppermint, Scotch mint, horse radish, garlic, monarda, fennel, fenugreek, summer savory, sage, tarragon, chives, anise-hyssop, parsley, basal and others.

The essential oil industry in Canada is considered by many to be in its infancy.  The long term success of most of these aromatic herbs in Canada and British Columbia is still to be determined. Extraction of essential oils from herbs, hemp seed, and the production of extracts from various fruits and other products require expensive equipment and a continuous supply of raw material.      

Medicinal plants 

There are over 130 different medicinal plants including plants such as ginseng, echinacea, sea buckthorn, , golden seal, St. John's Wrote, feverfew, ginkgo, stevia, plantain, sage, tyme, catnip, chamomile, dandelion, lemon balm, mugwort, garlic, rhubarb root and others, as well as mint (over 100 different types) and native plant material such as tall Oregon grape; horsetail; milk weed, nettles, dandelion; yarrow and many others.   There are over 20 medicinal plants grown for commerce in Canada.  Of these, ginseng, evening primrose, comfrey and echinacea (3 species) are in over- supply.

Most medicinal plants are suited to well drained soils with neutral soil pH and a few are suited to soils with a pH as low as 4.  Most medicinal plants are perennials that are hardy to plant hardiness zones 3 and 4 as described by Plant Hardiness Zones in Canada map, 1991 updated 1998.09.12.  Plant hardiness zones in the study area range from zone 3 to zone 6. 

Shade structures are required for ginseng and a few other medicinal plants.  Most medicinal plants grow well in full sun. 

The global market for garlic as a nutritional supplement exceeds $ 100 million.  The increasing public awareness of the seasoning and health benefits of garlic are expected to continue the increasing demand for garlic as well as other medicinal plants.

Ginseng, goldenseal and echinacea species are primarily valued for their roots and require 3 to 4 years before the roots are harvested (echinacea flowers are harvested in the 2nd and 3rd year as well).

These crops therefore would preferably be grown on sites with little or no gravel or stones in the soil that would interfere with harvest.  Unlike ginseng, echinacea and goldenseal can be replanted in the same site after harvest.

Markets for medicinal herbs are an international market with demands that fluctuate wildly as buyers’ worldwide try to secure yearly supplies.  Local buyers have not generally received the volume or quality they need for their markets from local producers.  A good business plan and market research and marketing skills are required for the successful production and sale of medicinal herbs.  Buyers of medicinal herbs and roots may want these to be produced by organic methods.  Pesticides needed to control pests in these crops have not yet been registered.

Christmas Tree Production

The major Christmas tree types produced in British Columbia are Douglas fir, Grand fir, Noble fir, Scotch pine, White pine, Concular fir and various spruces.  They are produced in all areas of the province. 

Christmas tree production is possible on most agricultural lands except wetlands or organic soils.  Proper seed selection is an important part of Christmas tree production - the seed selected should delay the onset of terminal growth early in the growing season and thereby avoid damage from late spring frosts. 
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