Report of observations made during three farm visits on the 12th Oct. 2015
by Graham Shepherd, BioAgriNomics Ltd, New Zealand
Dairy farm ‒ Kiewa (VIC)

Plate 1 ‒ Untreated
and TM treated dairy
pasture

Untreated

Treated with TM
The dairy pasture above (Plate 1) was reported by the farmer to have shown a significant increase in
dry matter cover where TM had been applied as against where it had not. Unfortunately the paddock
had been grazed just prior to our visit. The actual spray-line however could be readily identified by the
noticeable difference in the resistance of the spade when pushed into the ground. The treated area
was quite a bit softer than the untreated area indicating better structure, less compaction, better
aeration and a better environment for root development. Note the friable, fine nut structure of the
soil with a good root density under the treated area compared to the coarse, platy and blocky
structure with noticeably less roots under the untreated area in Plate 2.

Treated

Untreated

Plate 2 ‒ Difference in soil
structure and root
development between
treat and untreated areas

Soils with strongly developed blocky and particularly platy structures present a physical barrier to root
development and extension and can cause a shallow root system with ‘right angle syndrome’ where
the roots are forced to grow laterally.
The treated pasture had a two point increase in Brix (a Brix of 10) indicating the energy level of the
pasture was slightly higher than the untreated pasture. The colour inside the clover nodules was also
slightly redder indicating a greater ability of the nodules to fix atmospheric nitrogen and would partly
explain the greater pasture cover where TM had been applied.
In addition, while not apparent in Plate 1, the colour of the treated pasture was observed to be slightly
greener than the untreated pasture indicating a greater nutrient density and or chlorophyll content.

Mixed cropping/dry stock farm ‒ Gerogery (NSW)
The barley paddock visited (Plate 3) was quite dry due to the lack of rain. The topsoil was very tight
and compact with a strongly developed platy structure, significantly limiting root development (Plate
4). The crop therefore had a restricted yield potential and was very drought prone because of the
limited shallow root system. The possibility of mechanically aerating the top 250 mm was discussed
but because of the problems associated with timing and the fact that the soil tended to collapse and
reconsolidate during wet periods (locally referred to as “spewy soil”), it was concluded that the most
effective way to restore the structure and physical condition of the soil was to build and activate the
biological life in the soil. While the paddock hadn’t been treated with TM, its application would help
build the soil biology, soften the ground, develop the soil structure and root system and thereby
increase the yield potential and drought resistance of the crop.

Plate 3 ‒ Barley crop

Plate 4 ‒ Restricted root system under the
barley stems due to a very tight, compacted
topsoil

Like the barley crop, the wheat crop (Plate 5) received 70 kg/ha of MAP at seeding followed by a
topdress of 100 kg/ha of urea. The wheat paddock also received an application of TM at 250 mls/ha
prior to sowing. The upper 100 mm of soil was observed to be significantly softer with better structure
than the barley paddock, a characteristic attributed to the effect of the TM applied. The lower topsoil
was however very tight and compact but would soften up with the continued application of TM,
thereby improving the very limited root system at that depth.

Plate 5 ‒ Wheat crop

The farm has an on-going pastoral renewal program with one of the paddocks visited (Plate 6)
showing a good mix of species including ryegrass, clover, chicory and lucerne. Chicory and lucerne
provide good high energy green feed during the dry spells.
The field had received an application of a compost-mineral blend this year with superphosphate, lime
and TM being applied the previous year. TM was also applied two years earlier. Its sustained use at
250 mls/ha/yr will continue to soften the ground, develop the soil structure and root system, and
enable a more efficient supply and uptake of soil nutrients.

Plate 6 ‒ Pasture showing a
good variety of species
providing the stock with a
‘salad’

A neighbouring pasture (Plate 7) is yet to be developed under the pastoral renewal program and is
currently dominated by low fertility species such as onion weed, silver and barley grass, suggesting the
overall soil fertility needs to be lifted. This is confirmed by a relatively low Brix level of 8. While soil
and herbage tests for the field weren’t available, N, Ca, Mg, Na, S and soil pH could all be quite low.
The application of TM would help activate the microbes in the soil increasing the level and plant
availability of the nutrients present. This in turn would promote the growth of the higher fertility
pasture species present including the ryegrass, clover and phalaris, preventing them from being
smothered by the onion weed, silver and barley grass.

Plate 7 ‒ Pasture showing a
predominance of low fertility
pasture species

Beef farm ‒ Gerogery (NSW)
The field shown in Plate 8 below had a history of having superphosphate applied for many years but
for the last 10 years had only NutriSoil (a locally produced vermiculture liquid) with TM applied as a
foliar. No mineral fertilisers or artificial N was applied. Technically speaking, the TM would raise the
activity of the microbes in the NutriSoil product with the added advantage of making the incorporated
nutrients in NutriSoil more plant available.
The field was grazed to a residual level of 1600 kg DM/ha and three weeks later (at the time of our
visit), the pasture had a cover in excess of 3500 kg DM/ha despite receiving only 2mm of rain on the
4th Sept. and nothing since. While a lot of barley grass was present, as was the case for most local
pastures and possibly a result in part to the nature of the season, the field also had a very strong cover
of clover. The clover nodules were however distinctly green on the inside when cut open indicating
there was little or no leghaemoglobin present. The clovers were therefore unable to fix nitrogen from
the atmosphere and yet the field was growing all this dry matter over a relatively short period of time.
Apart from establishing whether the right type of rhizobial inoculant was present, a clover only
analysis of the levels of Fe, Mn, Zn, Co, Se and Cu (the blood elements) could show the reason for the
absence of leghaemoglobin. Given that the clovers were N-feeders, not N-fixers and the fact that no N
had been applied mechanically, the nitrogen required to produce the large amount of dry matter
present must have come from the free living N-fixing bacteria, the ammonium-oxidising archaea, the
associative diazotrophic bacteria, and the predacious feeding of protozoa and nematodes on bacteria;
in other words from strictly biological pathways.
To confirm the probability of the above biological pathways, the field needs to be sampled for a soil
and herbage test and for a micro-biological analysis of the soil to determine the microbial biomass, the
species diversity and microbial balance, and the activity of the soil microbes.
The Brix level of the pasture was 17 with the refractometer showing an extremely diffuse boundary
line indicating the presence of a variety of complex dissolved plant proteins and a high nutrient
density of dissolved solids (sugars and minerals). The live-weight gain and overall animal performance
of stock grazing such nutrient, energy-rich pasture would have to be very high.
Apart from increasing the palatability and feed conversion efficiency of the pasture, the high Brix
levels would also increase the drought resistance of the pasture. A high Brix sap has a reduced water
activity which is the ratio of sap to pure water vapour pressure. This reduced water activity produces a
proportionally greater tendency to retain moisture, and increases heat wilt resistance. This in part
explains the high dry matter production and the rapid regrowth rates despite the dry conditions.

Plate 8 ‒ Pasture showing a
high biomass cover despite
dry conditions, no mineral-N
being applied and the clover
not able to fix nitrogen

A neighbouring paddock to the west (Plate 9) also had a lot of barley grass present and a very strong
cover of sub and arrow leaf clover (Plate 10). Unlike the previous paddock, the clover nodules were
distinctly red on the inside when cut open (Plate 11) indicating high levels of leghaemoglobin and
therefore the ability of the clover nodules to actively fix atmospheric N. The pasture would therefore
no doubt have been supplied with an ample amount of N coming from a combination of the clover
and from the other biological pathways mentioned above, explaining the high amount of dry matter
present. A soil and herbage test and a micro-biological analysis of the soil would confirm the proposed
supply pathways of N to the plant.
The Brix level of the pasture was 15 with the refractometer showing again an extremely diffuse
boundary line. The drought resistance, palatability and feed conversion efficiency of the pasture
would therefore be high. As a result, the live-weight gain of the stock grazing this nutrient, energy-rich
pasture would, as with the previous paddock be very good.
Note the deep tap root of the arrow leaf clover (Plate 12) provides the plant with the ability to access
water and nutrients at depth. Along with the high Brix level and the biological life in the soil, the deep
tap root would provide good drought resistance.

Plate 9 ‒ A similar pasture to the paddock
in the background (Plate 8) except the
clovers were fixing N

Plate 10 ‒ Strong cover of arrow leaf
clover

Plate 11 ‒ Clover nodules cut in half
showing the distinct presence of
red leghaemoglobin required for Nfixation
Plate 12 ‒ Arrow leaf clover with a
deep tap root >450mm long

