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Total Crop Management Package

OVERVIEW
A crop nutrition trial was conducted in Bundaberg, to compare the effectiveness of
MADURA GUANO GOLD – KWIK START // REEFSAFE FERTILISER (GUANO /
REEFSAFE), against the conventional fertilisers, on sugar cane yield and
commercial cane sugar (CCS) levels.
GUANO / REEFSAFE fertiliser is an organic di-calcium product, rich in 100%
available Phosphorus, Calcium, Silica, Organic Carbon and a high CEC (Cation
Exchange Capacity) product (see Appendix 1).
Other parameters monitored throughout the trial were shoot emergence, root
development, and the uptake of the full range of nutrients, especially phosphorous and
silica.
INTRODUCTION
A trial site was established in the Bundaberg region. The site was representative of
the area with respect to soil type, irrigation methods, and crop rotation systems. The
field was approximately 4.5ha in area.
The site was planted on the 4th of September 2003. The previous sugar cane ratoon
crop was ploughed out in the 2002 sugar cane crushing season. In the 12 month
fallow period between cane crops the site grew a crop of soybeans, followed by oats.
TRIAL DESIGN
The trial area was laid out as a Randomised Complete Block design, two treatments
by 12 replicates, giving a total of 24 plots. The two treatments are shown in Table 1.
Table 1: Treatments applied.
Treatment 1

Industry standard fertiliser applied at 250kg/ha (Incitec
2003/CB 27277, N P K S analysis 19.1 : 10 : 0 : 12.8)

Treatment 2

GUANO / REEFSAFE / Sulphate of Ammonia applied
at 350kg/ha (N P K Ca S Si analysis 10.5 : 5.5 : 0 : 14.5 :
12 : 5)

Each plot was three rows wide. The treatments were applied to the full length of the
rows. The row orientation was east west.
METHODS AND MATERIALS
Pre-plant
The standard pre-plant land preparation was conducted. During land preparation a full
soil test was taken and analysed. The results of the soil test and the standard fertiliser
recommendation are shown in Appendix 2. Gypsum was applied to the total field at
the rate of 2000kg/ha.
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Planting
The two treatment planting fertiliser rates are shown in Table 2.
Table 2: Planting fertiliser rates.
Treatment
GUANO / REEFSAFE
Standard

N
37
48

P
20
25

K
0
0

Ca
51
0

S
42
32

Si
17.5
0

The rows treated with the standard fertiliser were planted first. The GUANO /
REEFSAFE treatment was planted the following day.
The field was planted with a conventional cane billet planter, as shown in Figure 1.
Figure 1: GUANO / REEFSAFE rows being planted.

Post-planting
During the spring and summer period a number of agronomic attributes were
monitored at the site.
Shoot emergence and root development was monitored at two months and five
months post emergence.
Approximately three months after planting leaf samples were collected from the trial
site for dried tissue analysis. One sample was taken from each of the plots (24
samples), while a combined sample was taken from across all plots, of each of the two
treatments (two samples).
The 24 samples were analysed for total phosphorous and total silica, while the two
samples were analysed for the full range of elements. The results are shown in
Appendix 3 and 4 respectively.
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Side dress fertiliser application
One post plant application of fertiliser was applied at the site, approximately three
months post planting. All plots in all treatments received 240 kg/ha of Muriate of
Potash.
The total fertiliser applied to each treatment is shown in Table 3.
Table 3: Total fertiliser rates.
Treatment
GUANO / REEFSAFE
Standard

N
37
48

P
20
25

K
120
120

Ca
51
0

S
42
32

Si
17.5
0

Harvesting
Harvesting of the trial block took place on the 11th of October 2004, following
commercial harvest procedures. The site was harvested working across the field,
from north to south. The cane from each three row plot was loaded into five bins on
the cane rail siding, adjacent to the farm. The bin numbers were documented to
enable yield and CCS levels for each plot to be quantified. The total trial site was
harvested within one day.
The cane was crushed within 24 hours of being harvested.
RESULTS
Shoot emergence and Root appearance
Although no statistical analysis was performed on the shoot and root assessments, a
number of trends were obvious.
At the spiking stage of the crop, total shoot numbers on the average appeared slightly
lower on the GUANO / REEFSAFE treatments. However at this growth stage, the
GUANO / REEFSAFE plants appeared to have a more aggressive root system
(see Figure 2).
Figure 2: Superior root growth on GUANO / REEFSAFE treated plots.

GUANO / REEFSAFE treatment
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Standard treatment

The GUANO / REEFSAFE plants appeared to have a lower shoot count at this
early stage, however this treatment appeared to have a larger number of shoots still
emerging from the sett (see Figure 3).
Figure 3: Emerging shoots (two months post planting).

GUANO / REEFSAFE sett

Standard sett
By canopy closure the two treatments appeared to be almost comparable. Although
the results were not analysed, the GUANO / REEFSAFE treatment had produced
slightly more shoots than the standard treatment. The cane stalk length however was
slightly shorter in that treatment. Figure 4 shows the progression of shoot counts.
Figure 4: Shoot counts over time.
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Dry Tissue
Dry tissue analysis of the two treatments showed significant differences in
phosphorous and silica levels.
The GUANO / REEFSAFE treatment had significantly more phosphorous within
the plant tissue, when compared to the standard treatment.
The GUANO / REEFSAFE treatment had significantly more silica (at the 1% level)
within the plant tissue, when compared to the standard treatment.
The statistically analysed phosphorous and silica data are shown in Appendix 5.
Harvest
Statistical analysis showed the same tonnes per hectare and sugar content were
recorded for each treatment.
The statistically analysed CCS and yield data are shown in Appendix 5.
DISCUSSION
The root/shoot ratio appeared to be higher in the GUANO / REEFSAFE treatment
than the commercial treatment. This is probably due to a better uptake of phosphorus,
calcium and silica, which all influence root growth. By canopy closure however, the
GUANO / REEFSAFE treatment had produced slightly more shoots than the
standard treatment.
The silica component in the GUANO / REEFSAFE fertiliser plays a significant role
in driving the absorption of phosphorous and calcium. Leaf blade levels of
phosphorous and silica were significantly higher in the GUANO / REEFSAFE
treatment than the standard treatment. Silica releases locked up phosphorous in the
soil, by exchanging on to lockup sites.
Results indicate that plants in the GUANO / REEFSAFE treatment absorbed more
phosphorous, even though almost 20% extra phosphorous was applied to the
standard treatment.
It should be noted the dry tissue analysis was conducted only three months post
planting. With the continuous release action of phosphorous from GUANO /
REEFSAFE fertiliser, and the nutrient enhancement of silica, it would be interesting
to analyse the plant tissue in the following ratoon crop.
CONCLUSION
Silica also plays a major role in increasing the cell strength of plant tissue, and thus
the rigidity of the plant. The continuous release action of phosphorous from GUANO
/ REEFSAFE fertiliser may result in less lockup and leaching losses than
conventional fertilisers. This would indicate that results from GUANO /
REEFSAFE fertilisers may be more significant in lighter coastal soils, in high rainfall
seasons.
Under the conditions of this trial, the GUANO / REEFSAFE fertiliser has performed
as well as the standard fertiliser blends. At no extra cost to the grower, both CCS
levels and crop yield have been maintained, when using MADURA GUANO GOLD –
KWIK START // REEFSAFE FERTILISER.
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