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Abstract

Stillage, a product of ethanol production from the fermentation of molasses, is used as a
source of potassium on cane fields at Ubombo Sugar Ltd, Big Bend, Swaziland. The stillage
is fortified with urea to provide nitrogen (N) and/or phosphoric acid to supply phosphorus (P)
where necessary. Following perceptions by Section/Farm Managers that there were higher
nitrogen losses where stillage had been applied late in the season compared to where fertilizer
granules were used, a field experiment was carried out on a first ratoon field on a T-Set soil.
The objective of the experiment was to assess the effect of splitting nitrogen in stillage
compared with standard granular fertilizer blends on sugarcane yield and quality parameters.
The treatments were (1) urea enriched stillage blend (180 kg N/ha + 180 kg K/ha), (2)
granular fertilizer blend (180 kg N/ha + 180 kg K/ha), (3) urea enriched stillage blend (90 kg
N/ha + 180 kg K/ha) + 90 kg N/ha applied eight weeks later, and (4) granular fertilizer blend
(90 kg N/ha + 180 kg K/ha) + 90 kg N/ha applied eight weeks later. The rates were derived
from soil analysis results. The treatments were replicated five times in a randomised complete
block design (RCBD). The results indicated no statistically significant differences in cane and
sucrose yields in all the treatments. It was therefore concluded that splitting the N in both
stillage and granular fertilizer was not necessary at this time of the year.
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Introduction

Molasses is often used in the distillation industry to produce ethanol. The residual fluid
remaining after distillation is called stillage or vinasse. It is widely used in Australia and
Brazil, and in many other sugarcane growing countries mainly as a source of potassium
fertilizer. It contains organic matter to improve the soil structure, vitamins, enzymes and
sugars for microbial growth and activity. When concentrated to a brix value of about 70%
through evaporation, it is known as condensed molasses solids (CMS). CMS contains
approximately 1% nitrogen (N), 0.2% phosphorus (P) and 3.5-5.5% K (Turner, 2002).
Stillage also contains sulphur and some trace elements such as copper, manganese and zinc.
To meet crop requirement, stillage is fortified with urea and with phosphoric acid to
supplement nitrogen and phosphorus, respectively.

The experiment was carried out to compare stillage and granular fertilizer blends as nutrient
sources on sugarcane yield and quality indices and to assess the effect of splitting N from
each source.

Experiment site

The field trial was carried out at Ubombo Sugar, located at latitude 26° South and 31° East.
The area experiences temperatures ranging from 9 to 34°C and has an average rainfall of
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674 mm per annum. The site was on a gently sloping lithormorphic vertisol intergrade
fersialitic soil that is imperfectly drained and is without free lime (Murdoch, 1968). It is
classified as the Tambankulu soil series (Anon, 1999). The cane started growing on 24
September 2002 and was harvested at 12 months of age on 28 September 2003.

Treatments

There were four treatments replicated five times in a randomised complete block design
(RCBD). The treatments are shown in Table 1.

Table 1. Treatments and their application rates.

Initial application (kg/ha) Second split (kg/ha)

Treatment N P K N P K
Stillage blend 180 0 180 0 0 0
Stillage blend 90 0 180 90 0 0
Granular blend 180 0 180 0 0 0
Granular blend 90 0 180 90 0 0

NB: The initial split was applied within a week after cutting the cane, and the second split
was applied eight weeks later.

Results and Discussion

Table 2 shows the results of leaf analysis for the treatments at three and five months of age of
the cane:

Table 2. Leaf tissue analysis at three and five months.

Treatment N % P % K % Mg % Ca %
3m 5m 3m 5m 3m 5m 3m 5m 3m 5m
Stillage straight 187 | 193 | 0.29 | 0.25 | 158 | 1.50 | 0.20 | 0.22 | 0.22 | 0.22
Stillage split 195 | 195|031 | 025 | 166 | 1.34 | 0.18 | 0.19 | 0.20 | 0.19
Granular straight | 1.82 | 1.96 | 0.27 | 0.25 | 1.50 | 1.39 | 0.17 | 0.19 | 0.18 | 0.20
Granular split 186 | 1.84 | 0.29 | 0.24 | 164 | 151 | 0.18 | 0.22 | 0.20 | 0.21
Significant level *x ** ns ns ns ns ns ns *x ns
CV% 172 | 155 | 6.99 | 3.76 | 8.12 | 8.39 | 9.18 | 1049 | 6.23 | 8.10
LSD (0.05) 0.04 | 0.04 | 0.03 | 0.01 | 0.18 | 0.17 | 0.02 | 0.03 | 0.02 | 0.02

Nitrogen levels in the leaf were above the threshold values at three and five months sampling
age for all the treatments, confirming that the nutrient was not deficient. However, at three
months, the stillage treatments showed statistically different higher leaf N levels than the
granular fertilizer treatments, both at the straight split levels of N, suggesting that N use from
the stillage treatments was more efficient than from the granular fertiliser treatments during
the early stage of growth. However, at five months the early advantage of more efficient use
of N from the stillage disappeared, and there was no difference in N content between the
straight N treatments. At this stage split N stillage treatment was significantly better than the
split granular fertilizer treatments suggesting higher N use efficiency of the former.

Table 3 shows cane yield and quality of the different treatments at harvest.
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Table 3. Cane and sucrose yields.

Treatment Cane Sucrose | Sucrose | Purity Moisture
(t/ha) (t/ha) % % %
Stillage (180:0:180) 84.34 13.26 15.74 88.19 69.34
Stillage (90:0:180) + (90:0:0) 89.28 13.82 15.53 87.33 68.11
Granular (180:0:180) 91.08 13.85 15.27 86.79 69.31
Granular (90:0:180) + (90:0:0) 86.73 13.06 15.66 86.95 68.53
Significance level ns ns ns ns ns
CV% 9.78 9.73 2.71 0.76 1.14
LSD (0.05) 17.016 2.625 0.839 1.321 1.566

There were no statistically significant differences in cane and sucrose yield between the
treatments. Therefore there was no evident prejudice arising from the use of any of the
nutrients sources, nor from splitting the N therein.

Conclusion

The results of the study showed that there was no significant difference in either cane or
sucrose yield between the two sources of nutrients. Neither was there an advantage to
splitting N from any of the sources of nutrients. It is therefore concluded that there are no
grounds for assuming that N, P and K from the relatively cheaper stillage is less efficient than
granular fertilizer in September harvested cane. On the contrary, the leaf evidence suggests
that the stillage N treatment, applied straight or split, is more efficient during the initial stage
of growth of cane, which implies that there may be scope for reducing the level of N when
applied in a stillage carrier. Further work in the form of multiple N rates trials will be needed
to substantiate this possibility and to quantify the savings in N that can be made. No evidence
was found to justify the additional expense of splitting N on cane to be harvested late in the
season.

REFERENCES

Anon (1999). Identification and Management of Soils of the South African Sugar Industry.
Published by the South African Sugar Association Experiment Station, Mount
Edgecombe, South Africa.

Murdoch G (1968). Soils and land capability in Swaziland. Internal Report, Swaziland
Ministry of Agriculture, Swiland.

Turner PE, Meyer JH and King AC (2002). Field evaluation of concentrated molasses stillage
as a nutrient source for sugarcane in Swaziland. Proc S Afr Sug Technol Ass 76: 61-69.

Proc S Afr Sug Technol Ass (2005) 79, page 248



	Cover
	Contents
	Authors Index
	Keyword Index
	Officers
	Awards
	Sponsors and Exhibitors
	Support
	PLENARY SESSION
	Key technology challenges for the South African sugar indust
	Eightieth annual review of the milling season in southern Af
	Dealing with dextran in the South African sugar industry
	The cause of sarkaran in sugarcane
	Release of sugarcane varieties in South Africa
	Combined analyses of irrigated sugarcane variety trials in S
	Characterisation of cane varieties based on sugar processing
	Creating an environment for success by land redistribution: 
	The story of Lonrho sugar and René Leclézio

	SESSION 1: AGRICULTURE - Pathology
	Eighty years of sugarcane quarantine in South Africa
	Fusarium species isolated from sugarcane in Kwazulu-Natal an
	The impact of ratoon stunting disease at Ramu Sugar, Papua N
	A preliminary report on genetic diversity in populations of 
	Review of the methods for extraction, detection and identifi
	Effect of certain cultural practices on nematode management 
	Sugarcane varieties suitable for sandy soils in Mpumalanga
	Long term ratooning of sugarcane on sandy soils in Kwazulu-N

	SESSION 2: AGRICULTURE – Soils and Nutrition
	A review of soil health indicators for laboratory use in the
	Soybean in sugarcane breakcrop systems in Zimbabwe: An asses
	The potential role of near infra red reflectance (NIR) monit
	Sustainable nutrient management – Delivering the message to 

	SESSION 3: AGRICULTURE – Poster Session
	A laboratory method to simulate field losses of applied nitr
	Applications of remote sensing in sugarcane agriculture
	Hi-Tech irrigation scheduling advice for small-scale sugarca
	Sugarcane variety improvement in Kenya
	Investigating the association of sugarcane kinase analogs an
	The application of fluorescent single-strand conformation po
	Yellow leaf virus strain diversity within the South African 
	The performance of irrigated sugarcane under stillage and gr

	SESSION 1: FACTORY – Engineering and Extraction
	The effect of selected factors on percolation in pilot diffu
	Using finite elements analysis and design theory as tools to
	Separation of tramp iron and ferric materials from sugarcane

	SESSION 2: FACTORY – Factory Design and Operation, and Refin
	A structured approach to sugar factory design
	Achieving and controlling vacuum in process vessels using co
	Production of sulphur-free sugar by phosphatation

	SESSION 3: FACTORY – Posters
	An SMRI-CTS comparison of near infrared (NIR) polarimetry
	Use of the SRI sucrose analyser to analyse for sucrose in a 
	A dextran test for VHP sugars

	SESSION 4: FACTORY – Measurement and Control
	On-line ethanol detector for detection of deteriorated cane
	Filterability measurement for raw sugar quality: The transit

	SESSION 4: AGRICULTURE – Entomology
	The status of Eldana saccharina (Lepidoptera: Pyralidae) in 
	An integrated pest management system for Eldana saccharina i
	Effects of silicon on the African Stalk Borer, Eldana saccha
	The impact of nitrogen and silicon nutrition on the resistan
	Overview of natural enemies of sugarcane moth stem borers at
	Genetic diversity of Sturmiopsis parasitica Curran (Diptera:
	Mitochondrial DNA sequence variation among populations of su

	SESSION 5: AGRICULTURE – Harvesting, Loading and Transport
	Evaluation of two possible haulage routes for the transport 
	A decision support tool for upgrading farm roads, locating l
	A simulation study on cane transport system improvements in 
	Progress on the in-field measurement of cane mass using a Be
	Preliminary results on the design and testing of the Illovo 

	SESSION 6: JOINT AGRICULTURE and FACTORY – �Optimising Cane 
	Impact of alternative relative cane payment systems and harv
	Impacts of harvest to crush delay on grower revenue
	The self regulating delivery mechanism: Optimising the cane 
	Optimising season length to increase industry profitability 

	SESSION 7: AGRICULTURE – Irrigation
	Strategic irrigation design and water management decisions: 
	A catchment scale irrigation systems model for sugarcane
	Furrow irrigation improvement at Dwangwa Sugar Estate in Mal
	Experience with drip irrigation on smallholder sugarcane irr

	SESSION 8: AGRICULTURE – Agronomy and Biotechnology
	Directions for R&D and cane growing from an international re
	Climate change and yield decline: An analysis of actual and 
	Crop growth models for decision support in the South African
	Continuous non-destructive monitoring of stalk elongation in
	Sink strength affects assimilate distribution and photosynth
	Do external oxygen levels influence sucrose metabolism in th

	SESSION 9: AGRICULTURE – Breeding
	Potential of using physiological parameters to enhance sugar
	Performance of variety MN1 in Malawi


