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1. Introduction
In the 2006/07 cotton season, Growth Agriculture conducted a demonstration trial on the use of various liquid
fertiliser regimes as a partial or full replacement to traditional Nitrogen forms. This trial consisted of 4
treatments and there were very encouraging results from the use of Growth B&B Liquid Blood and Bone
(B&B).
Given that this 2007 trial was an un-replicated demonstration trial, there were understandable questions
raised as to the long term validity of such an approach to sustainable cotton production using alternative,
largely non- chemical fertilisers, with significantly lower units of nutrient contributed to the production
system.
Following the 06/07 trial and several subsequent positive results in different crops and climatic regions, a long
term trial to address this issue of long term viability commenced.
In the 2012/13 cotton season, Paul and Lissa Swansbra of Swansbel Pastoral Company agreed to make
available Field 9 on their property Lammermoor, Merah North, NSW, to allow for assessment of the use of
B&B over several seasons.
The principal behind the trial was to compare the use B&B as a stand-alone treatment to the standard fertiliser
regime used across the balance of the property. These treatments are referred to as B&B and Standard (STD)
throughout this report. The intention is to, as far as is practical, continue the trial for a five year period.
Traditionally, the Swansbras use a cotton wheat rotation however wheat is only planted if sufficient moisture
is available to plant a crop. Unfortunately there was insufficient rain in the autumn of 2013 to warrant planting
a wheat crop so the trial site remained fallow for the 2013-14 season.
This report provides the data relevant to the 2012-13 and 2014-15 cotton seasons.
Please note that Growth Agriculture have made significant improvements to the quality and consistency of
Growth B&B Liquid Blood and Bone and the results of this development have seen us re-brand the product to
B&B Flow Fine: Liquid Blood and Bone.
1. Experimental Details
a. Site Details
Filed 9 on Lammermoor is a 12 ha (approx) field, located on the North Eastern corner of Lammermoor, Merah
North. Soil is deep cracking clay, typical of soils found in the area. The field has relatively short row lengths
(225mt) which run east to west and are formed up into 1.5mt (60 inch) beds.
b. Trial Design and Method
The southern end of the field is divided into 12 plots each 24 metres (16 rows) wide, with these plots further
divided into B&B and STD treatments. Treatments 1,3,5,7,9,11 are B&B treated plots whereas 2,4,6,8,10,12
are STD treatments. (Refer site map on following page). Effectively, this trial layout allowed for each treatment
being .54 of a hectare replicated 6 times. The balance of the field is treated as per the standard farm
treatment.
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Map 1: Field 9 Lammermoor

4 ROWS - 6 MT NOT IN TRIAL

TREATMENT 1 B&B

TREATMENT 2 STD

TREATMENT 3 B&B

TREATMENT 4 STD

TREATMENT 5 B&B

TREATMENT 6 STD

TREATMENT 7 B&B

TREATMENT 8 STD

TREATMENT 9 B&B

TREATMENT 10 STD

TREATMENT 11 B&B

STANDARD FARM TREATMENT

TREATMENT 12 STD

225 METRES

WATER STORAGE
EACH TREATMENT 24 METRES WIDE ON 1.5 METRE BEDS

288 METRES
504 METRES
North

Please note that given the relatively small size of each replicate it is not possible to individually treat the plots
by air so in the instances where B&B is applied by air it is actually applied to all replicates. For this reason, the
remainder of the farm treatments may have had slightly different treatments than recorded as the standard in
the trial area. Additionally, in the 2014-15 season, Urea was applied through irrigation on four separate
occasions and it was not possible to exclude the B&B treated replicates from these applications.
c. Products
Growth B&B Liquid Blood and Bone, now called B&B Flow Fine: Liquid Blood and Bone, is a unique formulation
of blood and bone. It has been used extensively in cotton and other crop production systems as a foliar or soil
applied fertiliser and growth promotant. It has an N:P:K of 10:3:6 (this may vary slightly due to the organic
base of the product) and a carefully balanced formulation of minerals and trace elements. Please see Appendix
1 for more detail.
d. Treatment List
Details of the treatments are included in Appendix 2 and are summarised in Table 1 (below).
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Table 1: Treatment Details Summary
2012-13
B&B
Total Urea Kg’s Pre Plant
Total Urea Kg’s Water Run
B&B Starter Lt
Foliar B&B
Kg’s N from Urea
Kg’s N from B&B
Total Kg’s N
Product Cost Per Ha
Application Cost Per Ha
Total Cost Per Ha

0
0
3
85
0
8.712
8.712
$ 460.92
$ 84.30
$ 545.22

2013-14

STD
300
0
3
65
138
6.732
144.732
$ 529.72
$ 98.45
$ 628.17

B&B
0
160
4
74
73.6
7.722
81.322
$ 499.66
$ 84.30
$ 583.96

STD
500
160
4
54
303.6
5.742
309.342
$ 707.36
$ 87.60
$ 794.96

Comparison of Nitrogen kgs per Ha Applied
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TOTAL FOLIAR APPLIED B&B
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PRE-PLANT UREA
230

100
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73.6
8.415

7.326
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0
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B&B 14-15

Standard 14-15

Treatment

Table 1 and the above graph show that the B&B treated replicates received considerably less applied Nitrogen
than the STD treatments however as it will be seen from the following assessments any variances in nutrient
load or major key crop performance parameters are negligible.
2. Assessments and Results
Where possible, soil and plant sampling and assessments of key performance parameters have been
conducted by outside contractors in order to ensure that Growth Agriculture maintain an arm’s length
approach to the trial and the results achieved.
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a. Soil Testing
Soil sampling for both seasons was undertaken by personnel from Cotton Growers Services, Wee
Waa and analysed by Nutrient Advantage Laboratories of Werribee Victoria. Samples were taken
from the middle of each replicate and then mixed together so as to achieve an average sample
across the treatments. Pre-crop sampling in the 2012-13 season was on the 24th September 2012,
which was after the application of Urea to the STD treatment replicates and approximately 1
month prior to planting. A further sample was taken post harvest in June 2013. For the 2014-15
season, a sample was taken in July 2014 which was pre Urea application and some 3 months preplanting. Post harvest sampling was taken on the 13th May 2015. The post harvest samples were
taken from three B&B and three standard treated blocks with the average of the results provided
in the graph below.
Appendix 3 provides detail of the soil sampling results with the three key elements of Nitrogen,
Phosphorus and Potassium (N, P and K) summarised below.

Soil Analysis Nitrate N mg/kg
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5.0
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Postassium % Soil Analysis

Phosphorous (Colwell) mg/kg Soil Analysis
3.00
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15.00

10.00

%
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0.00
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Post Harvert 14-15
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b. Leaf Analysis
In 2012-13 leaf sampling was conducted by Andrew Vesey of Growth Agriculture with petiole
analysis undertaken by Nutrilab Agricultural Laboratories of Goondiwindi Qld. The 2014-15
sampling was conducted by James Pursehouse of Cotton Growers Services Wee Waa with Leaf
Blade analysis being undertaken by Phosyn Analytical of Andrews, Qld.
The 2012-13 analysis was done on petioles whereas the 2014-15 analysis was leaf blade.
The detailed information in respect to leaf sampling history is available in Appendix 4 with graphs
of N, P and K analysis below.

Nitrogen % Analysis 2014-15

Nitrogen % by leaf Analysis
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Phosphorous % Analysis
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It should be noted that the trends observed for N, P and K above seem to be repeated for the
trace elements and we note that the significant variation in soil N levels at the beginning of the
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2014-15 season did not translate into any significant variation of plant available N in the leaf
blade.
c. Plant Mapping
Plant mapping was conducted in both 2012-13 and 2014-15 by Steve Windress who also provides
the consulting service to the remainder of Swansbra properties.
Detailed plant mapping data is presented in appendix 5 and 6 with the key criteria of plants per
metre row, first fruiting branch and total fruit per metre row summarised in the graph below.

Plant Mapping Data 12 -13 & 14 -15
9.00
8.00
7.00
6.00
B&B 12-13

5.00

STD 12-13

4.00

B&B 14-15

3.00

STD 14-15

2.00
1.00
0.00
PLANTS PER MT ROW

1ST FRUIT BRANCH

FRUIT PER MT ROW x100

The above data is presented as an average of the replicates across the treatments and there does
not appear to be any statistical difference between any of the treatments. Additionally, as can be
seen from the following graph in respect to % retention in the 2014-15 season, there was again no
significant difference between the treatments. This trend held true for the 2012-13 season, as did
plant development as measured by nodes per plant over time.
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% Retention

% Retention 2014-15
95
93
91
89
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85
83
81
79
77
75

AVG B&B 14-15
AVG STD 14-15

Sample Date

3. Biomass Imagery
Cotton Growers Services Wee Waa have made available NDVI images from their Decision Ag System which
utilises satellite imagery, and Brad Donald of B&W Rural Moree has taken two ENDVI images with their
latest technology using a self propelled drone. There was no apparent variation in biomass between the
treatments.
Image 1 – CGS NDVI Biomass 14/01/15

Image2 - CGS NDVI Biomass 08/02/15
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Image 3 - B&W Rural ENDVI Biomass 27/02/15

*Please note trial marker is indicative only

4. Yield and Gross Return from Fertiliser
a. Harvest Methodology
Picking in the 2012-13 season was conducted by picking all B&B treated replicates first, followed by the
standard treatments. The round modules were marked according to the replicate from which they came
with weight calculated accordingly. Modules from the B&B treated areas and the standard treated areas
were loaded on separate trailers and weighed on arrival at North West Ginning. Please note that it was
necessary to do a calculation as to the split of the weight from one module which was partly from the B&B
replicates and part from the Standard replicates.
Picking in the 2014-15 season was conducted by picking all B&B treated replicates first, followed by the
standard treatments. The round modules were marked according to the replicate from which they came
and the RFI # recorded. The final round module from each replicate was finished off at the end of picking
the relevant area so as to ensure a more accurate final yield.
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Table 2 Yield
and Gross
Margin
2012-13
B&B
Total Ha
Total Seed
Cotton

STD

2014-15
Variance to
B&B

% Vari

B&B

STD

Variance
to B&B

3.24

3.24

0

3.24

3.24

0

16276.4

16483.6

207.2

24360

25240

880

% Vari

% Turnout

41.40%

40.00%

-1.40%

44.17%

43.28%

-0.89%

Total Lint Kg
Total Lint 227Kg
Bales

6738.43

6593.44

-144.9896

10759.81

10923.87

164.06

29.68

29.05

-0.638721

47.40

48.12

0.72

9.16

8.96

-0.197136

14.63

14.85

0.22

$4,580.97

$4,482.41

-$98.57

-2.15%

$7,314.82

$7,426.36

$111.53

1.52%

$1,413.88

$1,383.46

-$30.42

-2.15%

$2,257.66

$2,292.09

$34.42

1.52%

$545.22

$628.17

$82.95

15.21%

$583.96

$794.96

$211.00

36.13%

$868.66

$755.29

-$113.37

13.05%

$1,673.70

$1,497.13

-$176.58

-10.55%

Bales Per Ha
Gross Value
($500 per Bale)
Gross Value Per
Ha ($500 per
Bale)
Costs per Ha
(Refer Table 1)
Gross Return on
Fert Input Per Ha

As can be seen from the above table, in 2012-13, there was a marginally higher yield from the B&B treated
plots which was due to the higher % turnout. Whilst we do not consider the increased yield from the B&B
plots to be statistically significant we do consider that the increase in gross return on fertiliser input from
B&B over STD is significant.
In 2014-15 the yield for the B&B plots was marginally lower than the yield for the standard plots, but as
with 2012-13 this is not considered statistically significant. It is worth noting, though, that turnout for the
B&B plots was higher at 44.17% as compared to the standard plots at 43.28%. Most importantly though,
despite the small variance in yield in the B&B plot, the total costs per hectare for the 2014-15 crop are
some 35% higher in the Urea treated replicates than for the B&B treated areas leading to a 10.55% higher
gross return on fertiliser inputs for the B&B plots and therefore higher profitability.
It should be noted that the difference in yield between 2012-13 and 2014-15 is explained by the change in
row configurations. In 2012-13 the row configuration was 60 inch (1 row planted on 60 inch bed) whereas
in 2014-15 it was 30 inch (2 rows planted on 60 inch beds)
Yield Monitoring - a full copy of the lint yield monitoring report for Field 9 is supplied as Appendix 7.
Please note, the significantly lower yields in the northern end of the Field are attributed to Verticillium
Wilt and the impact of B&B in controlling the impact of this disease is being considered in future work.
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Seed Nitrogen Concentration
After the 2014-15 crop was picked, seed samples were taken by Geoff Hunter of CottonInfo for the
purpose of testing the seed nitrogen concentration. The testing was carried out by Ian Rochester. A 2011
published paper by Ian Rochester from the CSIRO demonstrates that cotton seed N concentration can be
used to assess crop N use-efficiency and indicate where N fertiliser management can be improved. Source:
Ian J Rochester. (2011 Using seed nitrogen concentration to estimate crop N use-efficiency in high-yielding
irrigated cotton) Field Crops Research 127 (2012) 140–145
To put this data in context, a level of 3.6% to 3.7% is considered normal and the lower the concentration
of nitrogen the more efficiently the crop is considered to have used Nitrogen.
Table 3 – Seed Nitrogen Concentration

STD
B+B

N Rate
309.3
81.3

Protein
23.4
22.9

Moisture
11.1
11.3

Oil
15.2
15.8

N%
4.16
4.04

Yield
14.85
14.63

While there was a significantly higher amount of N applied to the STD plots, the level of Nitrogen
concentrated in the seeds from the B&B plots still managed to exceed the 3.6-3.7% threshold. Further the
comparison with the STD treatments demonstrated that the B&B plots showed a better Nitrogen use
efficiency.

5. Conclusion
This trial was commenced as the result of numerous promising results achieved through the use of B&B in
small scale replicated and larger scale demonstration trials.
The results from 2012-13 show that there was a small yield increase in the B&B treated plots with a
significant reduction in total applied N, 144kg less and a significant decrease in product and application
cost ($113 per ha).
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The 2014-15 results show a slight yield reduction from the B&B treated plots to the standard, however,
again there is a significant reduction in the total N applied and considerable savings in product and
application costs.
The increased nitrogen use efficiency of the B&B treatments was further demonstrated in reduced
concentration of the Nitrogen retained in the seed.
With best farm management practices all heading toward reducing the amount of synthetic Nitrogen
applied to our soil and crops, the need to find alternative, efficient and cost effective products to meet this
challenge has never been more important.
This long term replicated trial continues to demonstrate that B&B Fine-Flow: Liquid Blood and Bone is a
perfect tool for growers to reduce their reliance on synthetic Nitrogen with the added benefit of allowing
the flexibility to apply and spend money on fertiliser as and when the season allows as opposed to up front
expenditure.
There are a number of reasons that excess chemical synthetic forms of Nutrients are harmful to crop
production systems. The harm to soil fertility and biology is well documented and researched as is the long
term impact on the environment via leaching etc. We note that whilst, without further research, we do not
promote the idea that the industry can remove synthetic forms of nitrogen from the system completely,
we do believe that they can be used more efficiently and that there are alternatives that are economically
viable.
Growth Agriculture have long believed that there is a need to be constantly researching and developing
new and alternative methods of crop production. The over reliance on one tool, be it for nutrition or pest
control, will see that tool become less effective and more costly to the grower. We do not claim to have
answered all the questions with this trial but we do believe we are asking the right questions and in time
will prove that we do not need, nor is it responsible agronomically or environmentally, to rely on high
doses of chemical synthetic forms of nutrients.
6.

Future work
As commented in the introduction to this report we intend to continue this trial for at least another
three seasons and hopefully that will see the inclusion of a winter crop rotation.
We also believe that this system may work better using a green manure crop – most likely based
on legumes, as part of the rotation system.
We need to look to see if B&B can be used injected into the soil during the life of the crop and we
have spoken to a grower in the valley who is keen to work with us in this regard.
We will be talking with contacts within the research community both at local (Narrabri) and University
level to try and better understand how we are delivering the results that we are. On this point we must
comment that we note that Dr Ian Rochester from the CSIRO at Myall Vale will retire in the not too
distant future and it is our understanding that his position will not be replaced. We consider this to be of
serious concern as we believe that nutrition research is vital to the future of viable cropping systems.
We also intend to explore what impact the use of B&B may have on reducing the incidence of crop
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diseases. We do have evidence that B&B use may assist plants in overcoming the effects of black root rot
and the trial in Field 9 this year suggests that B&B may have assisted in reducing the impact of
Verticillium Wilt in the crop. On this note, we refer to the image 3 on page 8 of this document which
clearly shows a higher incidence of Verticillium at the northern end of Field 9 than in that half (approx) of
the field which was subject to higher use of B&B. We must make it clear that we do not consider that B&B
has any direct control and believe that if there is any suppression or minimisation of disease it will be due
to improved plant health.
Finally we are keen to discuss any suggestions regarding on-going development work, or indeed how
we can improve the trial design of this on-going trial.
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Growth Agriculture
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MORE THAN JUST A FERTILISER
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