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Foundation:  We are stewards, not 
owners, of the land we farm.  We 
are accountable for the way our 
land use affects the environment 
which includes land, water, air, 
plants, animals, and human beings.   

(See Quote of the Month below.) 

 

News and Views:   
 Forage Fact #10, from the Peace River 

Forage Association is a careful look at 

the effects of lime on two farms with 

“original” pH readings of 5.7 and 5.8.  

These pH readings are similar to some 

of our fields in the Bulkley Valley 

Region.  There is plenty food for 

thought and agricultural planning 

contained in this article.  Source: 
www.peaceforage.bc.ca  

 At the request of one of our readers, 

we’ve included an article about soil pH 

in this issue.  

 Did you see the coverage of David 

Cody’s asparagus farm in Country Life 

in B.C.?   Did you see the coverage of 

Lemieux Creek ranch in The Interior 

News?   Thanks go to both papers and 

to Emily Bulmer and Jackie Lieuwen, 

respectively, for their fine articles.   

 We were a little behind in our work 

this month so most of the information 

comes from our own farm.  We’ll be 

back to doing reports on other farms 

next issue. 

 

Some Thoughts about Sweet 
Clover 

   That tall plant on the edge of the 
driveway in the photo below is Norgold 

sweet clover.   We planted there because 
we were getting sick of weed-eating the 
plants growing in the gravel there.  Sweet 
clover grows well in plain gravel (you can 
see it on the verge of highways and roads 
just about anywhere), so we planted it 
last year (it is biennial).  The first year 
produces mostly thick foliage and the 
second these huge stalks and yellow 
flowers.   
  Some sweet clovers produce courmarins 
which can cause “sweet clover disease” (a 
serious sickness) if we make mouldy hay 

out of it.   Norgold variety has only a trace 
of coumarins, says the literature.   Sharon 
Kerr told me that they made haylage of 
their fields in Quick this year.  
   Sweet clover was recommended for soil 
improvement way back in the early 20th- 
century by soil scientists working in the 
Bulkley Valley.  It has a quick-growing 
forked taproot and it fixes lots of 
nitrogen. 

http://www.peaceforage.bc.ca/
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   Sweet clover is also a favoured crop for 
disturbed soils.  Whenever I have bare soil 
I frost-seed (scatter the bare ground with 
seed by hand, or with a hand-cranked or 
quad-driven seeder) in March or earlier 
April and have always got a good ground 
cover of sweet clover which also helps 
compete with late-sprouting weed seeds.  
Often, the sweet clover smothers other 
weeds.    
   Right now, wild carpenter bees and 
Henry Andringa’s (Telkwa Honeybee) bees 
are working the sweet clover pretty hard.   
   We used sweet clover (and other 
forages) to help revegetate a winter 
feeding area.  From “pounded and 
packed” developed into a lush pasture.  It 
was grazed first early this spring and 
then—after a 50 day rest—produced a 
heavy crop of grass and red clover, with 
gawky sweet clover popping up all over.  
Our few cows did eat the 
tougher stems of the sweet 
clover, but they chew off the 
leafier parts and flowers.    
   No plant is without problems 
and disadvantages, low-
coumarin sweet clover 
included.  (In some places it is 
even considered a weed.)  But 
for soil improvement,  drought 
insurance, bee pasture, and 
perhaps stored forage, it is 
worth considering.   
   Editor’s Note:  There are lots of 
resources available about growing 
sweet clover, especially from the 
Canadian prairies. 

 

 
 
 
 

Forage Report:  Sainfoin and 
Cicer Milkvetch 

 
The following photos are all from our 
small test plots.   
 

 
Sainfoin in weed-free soil, starting to  bloom. 

 

Sainfoin in weedy, droughty soil, clipped once.  You can see one plant in bloom in back of plot 
and a few (if you look hard) in bottom right corner.  There are other tiny plants, but it does not 
look promising.   
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Height of blooming sainfoin in weed-free plot. 

Cicer milkvetch in weed-free plot.  Shepherd’s purse 
was the most common weed to show up.  I pulled it 

out. 

Left:  Height of cicer milkvetch in weed-free plot. 
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This is cicer milkvetch just after the lamb’s-quarters were clipped (ground level). 

   
 
 

 

 Here you can see the wilting, clipped weeds (left) with milkvetch green and “set free” (right). 
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 Soil pH and Plant Nutrients 
  

  
 

  

  

Farmers frequently ask, "What effect does pH have on availability of nutrients in the soil?" 

There is no simple answer to this question, since the effects of pH are complex and vary with 

different nutrients. However, some broad generalizations are useful to keep in mind when 

making nutrient management decisions.  

Soil pH  

The first order of business is a quick review of pH and the associated terminology. Soil pH or 

soil reaction is an indication of the acidity or alkalinity of soil and is measured in pH units. 

The pH scale goes from 0 to 14 with pH 7 as the neutral point. As the amount of hydrogen 

ions in the soil increases, the soil pH decreases, thus becoming more acidic. From pH 7 to 0, 

the soil is increasingly more acidic, and from pH 7 to 14, the soil is increasingly more 

alkaline or basic.  

Using a strict chemical definition, pH is the negative log of hydrogen (H
+
 ) activity in an 

aqueous solution. The point to remember from the chemical definition is that pH values are 

reported on a negative log scale. So, a 1 unit change in the pH value signifies a 10-fold 

change in the actual activity of H
+
, and the activity increases as the pH value decreases.  

To put this into perspective, a soil pH of 6 has 10 times more hydrogen ions than a soil with 

a pH of 7, and a soil with a pH of 5 has 100 times more hydrogen ions than a soil with a pH 

of 7. Activity increases as the pH value decreases.  

Agronomists generally use soil pH as measured in a 2:1 water-to-soil mixture as an index of 

a soil's acidity or alkalinity. In a soil test report, pH is often reported with descriptive 

modifier as shown in Table 1.  

Table 1. Soil pH and Interpretation 

5.0 5.5 6.0 6.5 7.0 7.5 8.0 

Strongly 
Acid 

Medium 
Acid 

Slightly 
Acid 

Neutral Neutral 
Mildly 

Alkaline 
Moderately 

Alkaline 
 

Best Range for Most Crops 
 

 

Nitrogen  

One of the key soil nutrients is nitrogen (N). Plants can take up N in the ammonium (NH4
+
) 

or nitrate (N03-) form. At pH's near neutral (pH 7), the microbial conversion of NH4
+
 to 
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nitrate (nitrification) is rapid, and crops generally take up nitrate. In acid soils (pH < 6), 

nitrification is slow, and plants with the ability to take up NH4
+
 may have an advantage.  

Soil pH also plays an important role in volatization losses. Ammonium in the soil solution 

exists in equilibrium with ammonia gas (NH3). The equilibrium is strongly pH dependent. 

The difference between NH3 and NH4
+
 is a H

+
. For example, if NH4

+
 were applied to a soil at 

pH 7, the equilibrium condition would be 99% NH4
+
 and 1% NH3. At pH 8, approximately 

10% would exist as NH3.  

This means that a fertilizer like urea (46-0-0) is generally subject to higher losses at higher 

pH. But it does not mean that losses at pH 7 will be 1% or less. The equilibrium is dynamic. 

As soon as a molecule of NH3 escapes the soil, a molecule of NH4
+
 converts to NH3 to 

maintain the equilibrium.  

There are other factors such as soil moisture, temperature, texture and cation exchange 

capacity that can affect volatilization. So pH is not the whole story.  

The important point to remember is that under conditions of low soil moisture or poor 

incorporation, volatilization loss can be considerable even at pH values as low as 5.5.  

Soil pH is also an important factor in the N nutrition of legumes. The survival and activity of 

Rhizobium, the bacteria responsible for N fixation in association with legumes, declines as 

soil acidity increases. This is the particular concern when attempting to grow alfalfa on soils 

with pH below 6.  

Phosphorus  

The form and availability of soil phosphorus (P) is also highly pH dependent. Plants take up 

soluble P from the soil solution, but this pool tends to be extremely low, often less than 1 

lb/ac.  

The limited solubility of P relates to its tendency to form a wide range of stable minerals in 

soil. Under alkaline soil conditions, P fertilizers such as mono-ammonium phosphate (11-55-

0) generally form more stable (less soluble) minerals through reactions with calcium (Ca).  

Contrary to popular belief, the P in these Ca-P minerals will still contribute to crop P 

requirements. As plants remove P from the soil solution, the more soluble of the Ca-P 

minerals dissolve, and solution P levels are replenished. Greenhouse and field research has 

shown that over 90 per cent of the fertilizer P tied up this year in Ca-P minerals will still be 

available to crops in subsequent years.  

The fate of added P in acidic soils is somewhat different as precipitation reactions occur with 

aluminum (A1) and iron (Fe). The tie-up of P in A1-P and Fe-P minerals under acidic 

conditions tends to be more permanent than in Ca-P minerals.  

Potassium  

The fixation of potassium (K) and entrapment at specific sites between clay layers tends to 
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be lower under acid conditions. This situation is thought to be due to the presence of soluble 

aluminum that occupies the binding sites.  

One would think that raising the pH through liming would increase fixation and reduce K 

availability; however, this is not the case, at least in the short term. Liming increases K 

availability, likely through the displacement of exchangeable K by Ca.  

Sulfur  

Sulfate (S04
2-

) sulfur, the plant available form of S, is little affected by soil pH.  

Micronutrients  

The availability of the micronutrients manganese (Mn), iron (Fe), copper (Cu), zinc (Zn), and 

boron (B) tend to decrease as soil pH increases. The exact mechanisms responsible for 

reducing availability differ for each nutrient, but can include formation of low solubility 

compounds, greater retention by soil colloids (clays and organic matter) and conversion of 

soluble forms to ions that plants cannot absorb.  

Molybdenum (Mo) behaves counter to the trend described above. Plant availability is lower 

under acid conditions.  

Conclusion  

So, soil pH does play a role in nutrient availability. Should you be concerned on your farm? 

Be more aware than concerned. Keep the pH factor in mind when planning nutrient 

management programs. Also, keep historical records of soil pH in your fields. Soils tend to 

acidify over time, particularly when large applications of NH4
+
 based fertilizers are used or 

there is a high proportion of legumes in the rotation.  

Recent years have shown the pH decline occurring more rapidly in continuously cropped, 

direct-seeded land. On the other hand, seepage of alkaline salts can raise the pH above the 

optimum range. So, a soil with an optimum pH today may be too acid or alkaline a decade 

from now, depending on producer land management.  

Prepared by: 
Ross H. McKenzie 

Research Scientist - Soil Fertility/Crop Nutrition 

Telephone: (403) 381-5842  

 

 The source of the materials is http://www.agriculture.alberta.ca. The use of these materials by 

Just Farmers is done without any affiliation with or endorsement by the Government of 

Alberta. Reliance upon Just Farmers’ use of these materials is at the risk of the end user.” 

http://www.agriculture.alberta.ca/
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Art feature: 

‘clearly’ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
deb dejong 

 
For permission to copy this photo or view the gallery   

see  http://www.facebook.com/awedone 

 
 
 

Personalities:   
   Fred Rutledge is a dark-complexioned, round-faced man who keeps a light burning in his eyes at all 

time.  Talk long enough to people who know the Big Hole [country] and you will eventually hear a couple 

of Fred Rutledge stories.  The one I like best I heard from Ray Ditterline, an alfalfa specialist at Montana 

State University in Bozeman.  Ray is himself a pretty colorful character with silver side-burns and 

coachman-brown bell bottoms.  When he has occasions to explain that a milliliter of water hold 10
 9  

rhizobia of the type that fix nitrogen on the root systems of alfalfa he says, “That’s a whole slug of bugs.”   

   Fred was driving Ray and a county agent from Dillion around Spokane Ranch one day, checking out a 

couple of experimental alfalfa plots, the only ones in the Big Hole.  At one point the agent hopped out of 

the truck to open a gate that looked like it was about to fall off its pins.  From the pickup Red yelled,  

“You be careful, now.  I got a hundred and one miles of fence on this ranch and that gate there holds it all 

together.”                                                        from Verlyn Klinkenborg, Making Hay 

 

 

Ed. Note:  Last issue we printed a quotation and asked if you could guess who wrote it.  The answer is:   
Pope Francis. 
 

https://www.facebook.com/awedone/photos/a.1433864790218719.1073741828.1395422307396301/1568664696738727/?type=1

