


H INTRODUCTION ]

Phase Two of the Muskoka Soil and Crop Improvement Association consists of a
continuation of our soil sampling and leaf analysis project of 1991. Feed analysis
of the 1992 Hay crop were also received for the benefit of our livestock producers

who co-operated in this project. Ma

Tables showing the results of the Soil, Leaf and Feed Analysis are shown in the
Phase One report (Tables 1 through 4). 1

On learning from Phase One that eleven out of twelve soil tests indicated that the
micro-nutrient Boron was either low or deficient, the Project Committee decided
to apply Solubor at the equivalent of two pounds per acre to some of the vegetable
test plots of our co-operators. Leaves were sampled from sprayed and unsprayed
plants. Differences if any are shown in Tables 5A and 5B.

One co-operator applled Borax in the furrow prior to planting peas at 2 oz. per 25
feet of row. : _

Our hay-pasture co-operators were unable to spray Solubor on their hay-pasture
fields because of time and weather conditions. A fairly wet year. Hay feed analysis
is shown in Table 6.

Information regarding micro-nutrients is included at end of report.

All analysis was done by Agri-Food Laboratoriés in Guelph.
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TABLE 4

SHOWING NUMBER OF FARMS EITHER
DEFICIENT, LOW, ADEQUATE, EXTRAVAGANT OR EXCESSIVE

IN THE NINE ELEMENTS TESTED
NUTRIENT RANGE PHOS. | POT. | MAG. | CAL. ZINC | MAN. | cor. IRON | BORON

Deficient [ 3 2 3 3 0 4 0 9

I Low 1 4 i 4 1 0 0 0 3
Adequate 7 4 7 v 4 L 7 1 0
Extravagant 3 | 1 3 0 4 1 10 1
Excessive 1 0 1 0 4 0 0 1 0
TOTAL FARMS
TESTED 12

TABLE SA .
. . LEAF ANALYSIS RESULTS
NO BORAX OR SOLUBOR
CROP GROWN PEAS | STRAW SNAP POTATO CORN | TURNIP | NUTRIENT | AVERAGE
BERRY BEANS AVERAGE | NUTRIENT
RANGE

B FARM No. 1 2 4 s 6 7

I Nitrogen % 6.36 2.08 5.2 278 1.8 s61 | ans High
Pholp};orous % 54 .26 % | s 31 .65 41% Medivm
Poassium % 341 1.9 138 2.14 2.64 4.16 257% Low
Magnesivm % . 33 21 29 1.0% JA8 .27 £15% Medium
Caleium % 1.44 A9 1.4 141 A1 ] st 925% Low
Zinc PPM S 39.36 41.17 11.43 19.48 50.84 29.50 Low
Manganese PPM | 44.79 150.34 45.63 13.00 132.86 31.90 912 Medium
Copper PPM 10.45 7.91 14.38 5.46 5.49 7.47 997 Medium
Tron PPM 99.05 182.49 33978 | 218.68 159.34 101.19 | 2041 High
Boron PPM 29.36 29.67 25.29 30.31 5.49 20.43 17.90 Medivm




TABLE 5B
LEAF ANALYSIS RESULTS

:\/ A

——
e | Aol Mppon i d 2 W/ ena.
CROP PEAS | sTRAW SNAP POTATO CORN NUTRIENT | AVERAGE
GROWN BERRY BEANS AVERAGE | NUTRIENT
@ ¢ (&) D {ravce &
FARM NO. 1 2 4 [ ' 7
Nitrogea % 5.63 2.2 5.60 3.30 3.39 NA. 3.97 High
. Phosphorous % 49 25 62 1 2 30 - NA. 42 High
Potassium % 2.90 L7 2.9 2.00 2.62 ‘NA. 2.36 Low
Magnesium % 27 2 27 1.14 23 N.A. 68 Medium
Calcium % 2.21 55 1.2 1.28 A7 NA. - 1.68 Medium
Zinc PPM 69.50 2.97 50.42 12.96 19.96 N.A- “m Low
Manganese PPM | 52.50 147.35 51.42 115.71 29.32 NA. 99.38 Medium
Copper PPM 8.00 7.4% 16.47 6.48 7.98 N.A. 11.98 Medium
Iron PPM 79.00 157.34 64852 | 191.02 142.71 NA. 363.76 High
Boron PPM 50.00 103.89 1088.36 1097.25 27.44 N.A. $57.90 High

The results of the pre-application of Borax to planting would show that a more reasonable improvement is seen
in the leaf analysis of Bon the first year of the two years to which applications of Boron are expected to reach
their potential. ‘

The low toxicity levels and high moisture conditions were not considered when solubar was applied.
Consequently, most of the leaf (canopy) was destroyed. However, buds and sets came on to supply a harvest.
The plants did not suffer from mould damage due to the damp and humid season, which affected the

unsprayed crop.

Because of weather conditions and the time element, Solubar was not applied to this crop.



As may be noticed, Tables SA and SB for Leaf Analysis are set up
differently than the Leaf Analysis Table 5 contained in the Phase One
‘report of 1991, This was done to show two important facts.

First:

Second:

The difference in nutrient readings in Table 5B from those in
Table 5A, with the exception of peas, could be attributed to one
of the following reasons. Either the Soil Testing Laboratory’s
"margin of error" is showing; soil nutrient levels were different
where non-sprayed and sprayed plants were grown, the
application of foliar sprays such as Boron could either help or
restrict the plants’ ability. to acquire the other necessary
nutrients shown, or all three.

The higher levels of Boron in Table 5A - 1992 over Boron
levels in Table 5 - 1991 are likely due to the higher soil
moisture content and humidity experienced in 1992, as both
these tables show analysns of plants which were not treated with
Boron.

By giving a "Nutrient Average” and "Average Nutrient Range",

it is shown that to give a reasonable picture of our overall
nutrient reserves or capabilities is impossible. This is shown
clearly by comparing Farm 1 - Peas, where Boron was added
to the soil and where Solubor was sprayed. The high
concentrations noted re: strawberries, beans and potatoes cannot
be accepted as averages, at least with regards to soil fertility,
plant health, or nutritional values. Farm 1 - Peas show only a
modest increase in Boron which would seem more acceptable
as these plants derived this nutrient directly from the digestive
systems of the soil and plant.

If a future project of this kind is considered, may it be suggested that
necessary micro-nutrients be added either directly to the soil or via a
fertilizer mix by all participating producers. Although foliar sprays may
remedy some individual deficiencies of individual crops, this method can
only be considered a quick-fix after the fact.




Application of micro-nutrients as suggested above would give producers a
more accurate picture through future analysis on soil fertility and nutritional
values. This would be particularly so with long standing crops such as hay
pasture, berry plantations, orchards and moderate to large scale vegetable
producers who have a five year or longer rotation system.

It was also noted that, with the exception of the snap beans, no appreciable
difference in visual observation was seen between sprayed and non-sprayed
crops. Having observed this, a very interesting picture may have developed
if the finances had been available to have a sample of beans, potatoes and
strawberries sent for a vitamin-nutrient analysis. This may have shown us
the relationship of micro-nutrients from the leaf to the mature fruit or

vegetable. -

The nutrient averages and ranges in Table 5B were calculated using
- Michigan State sufficiency ranges for vegetables and potatoes. Farm No.
2 (strawberry) was included in the vegetable range. As shown in the Phase
 One Report, some Ontario micro-nutrient values are not available at this
time. After comparing Michigan, Manitoba and available Ontario values,
_ it was found that in most cases these values were not too far out of line with
" each other. As the Michigan values covered all of the nutrients tested in
_.. this report it was decided that these values would help to simplify and make
" this report more complete.
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The increasing importance of micro-nutrients not only with regards to soil
fertility, abut also to the health and the physiological well being of livestock,
should encourage producers to learn the relationships and mteractlons of
different micro-nutrients concerning animal health.

lodine, cobalt, calcium, phosphorous, potassium, copper and magnesium are
just some that are well-known. With few exceptions, most nutrients in hay-
pasture forages are derived from the soil. This would indicate that soil
fertility and hay or pasture quality go hand-in-hand.

As an example, there is a growing suspicion that a soil low or deficient in
the micro-nutrient boron may have a detrimental effect on livestock with
feed fed from or livestock pastured on these soils. It would seem that this
deficiency may have a direct influence on the ability of the animal to
assimilate calcium.

. With this in mind, and also noting that all of the hay pasture soil analysis
- show low or deficient readings for boron, hay-pasture producers would be
_encouraged to get as much information on this subject from all sources and
" keep up with all micro-nutrient information as it becomes available. A soil

~ or feed analysis for calcium content may not help if the animal is unable to

get the calcium it needed regardless of the soil or forage analysis, unless the
;:analysis included boron. Boron could well beocme a necessary major micro-
“nutrient essential for high quality forage and animal health,

e sk sk e e e ofeske kR sk sk sk skook ok feokk

Many thanks must go to all who helped finance, participate.in, and complete
this report; especially the office staff in Huntsville and Gordon Mitchell.

¢ John McLaughlin
Chairman
Project Committee



RECOMMENDED READING

Boron in Agriculture | - 3 pages )
JU.S. Borax

Boron Deficiency Symptoms and Treatment -1 page )

Secondary and Micro-Nutrients for - Co-op. Ext. Service

Vegetable and Field Crops ' Michigan State University

The Invisible Hand

(Managing microbes to Promote Soil - 3 pages )Brice Walsh
Fertility) '
Best Management Practices re | - Agriculture Canada

Nutrient Management and Field Crop Production & OOM.AFRA,
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