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Abstract 

Condensed Molasses Solubles (CMS), produced in the distillation of alcohol from molasses, is 

widely used as a potassium (K) fertiliser. However, questions exist regarding its efficacy when 

compared with KCl, and also when applied over a mulch blanket. The objective of this paper 

is to report on the performance of CMS as K fertiliser in field trials. The hypothesis is that K 

from CMS and from KCl is equally available to the growing crop. Trials, established in October 

2011 near Eston, were sited on a high potential Shortlands form soil (46.6% clay; 19.2% silt) 

and a lower potential Glenrosa form soil (15.6% clay; 13.3% silt). Treatments (five replicates) 

comprised T1 control (no fertiliser), T2 low inorganic K (KCl) and high inorganic N (LAN), 

T3 low organic K and high inorganic N (CMS fortified with urea), T4 high inorganic K (KCl) 

and low inorganic N (LAN) and T5 high organic K and low organic N (as CMS). Additional 

treatments included were burning and green-cane harvesting (‘mulched’). Soil samples, taken 

at depth intervals of 0-2.5, 2.5-10 and 10-20 cm, revealed that K levels in the 0-2.5 cm layer 

were almost two-fold higher than those in the 2.5-10 cm layer, irrespective of the fertiliser 

source. On the Shortlands site, treatments had no effect on yield while a significant yield 

response, relative to the control treatment, was obtained to K on the poorer K deficient Glenrosa 

soil, irrespective of the source. Conclusions from the study are that (i) there is no difference 

between CMS and KCl as K sources and (ii) mulching is not a factor limiting the uptake of K 

applied as CMS or KCl. 
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Introduction 

A substantial amount of publications are available on vinasse and its effects on soils. In contrast 

with this very little published information is available on the effects of CMS on soil properties. 

Work from a current SASRI project to investigate the effects of CMS on soil properties 

conducted in a pot trial and column trial have been reported at SASTA (Makoro et al., 2014; 

van Antwerpen et al., 2012). The objective of this paper is to report on the performance of 

CMS as K fertiliser in field trials. The hypothesis is that K from CMS and KCl is equally 

available to the plant. 
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Methods and Materials 

 

Two field trials were established in October 2011 near Eston in the KZN midlands, both planted 

to variety N12. The soils were Shortlands (46.6% clay, 19.2% silt, 5.4% organic matter, pH 

CaCl2 4.26) and Glenrosa (15.6% clay, 13.3% silt, 1.5% organic matter, pH CaCl2 4.29). The 

Shortlands trial commenced with a first ratoon crop and the Glenrosa trial as a second ratoon. 

Treatments for both trials comprised a control (no fertiliser) (T1), low inorganic K (KCl) and 

high inorganic N (LAN) (T2), low organic K and high inorganic N (CMS fortified with urea) 

(T3), high inorganic K (KCl) and low inorganic N (LAN) (T4), and high organic K and low 

organic N (as CMS) (T5). Additional treatments included burning with tops spread and green-

cane harvesting (‘mulched’). The treatments were replicated five times. 

 

The trial was harvested for the second time in September 2015 at the age of 24 months. Soil 

samples were collected from depths 0-2.5, 2.5-10 and 10-20 cm after harvesting. Exchangeable 

K was determined by extraction with NH4HCO3/NH4F/EDTA (Ambic extract) and quantified 

by ICP-OES. Samples of the third leaf were collected in March 2016 at the age of 5.7 months 

and analysed for K on a Rigaku Wirsam XRF instrument. Data were statistically analysed using 

the Fisher protected LSD function for multiple comparisons (GenStat, 2015). 

 

Results and Discussion 

 

The amount of potassium in the immediate surface soil layer (0-2.5 cm) of the control treatment 

soil samples, were significantly higher than the K levels in the deeper soil layers, for both 

surface managed options (Burnt vs Mulched) and trial sites (Table 1). Potassium in the surface 

layer of the Burnt land management option was also significantly higher compared to the K 

levels in the Mulched option. Potassium in the subsoil layers were similar between harvesting 

options (Burnt vs Mulched), but different between soil types, with the sandier site containing 

less K. 

 

Soil K was positively affected by all K treatments, although there appeared to be very little 

difference in the efficacy between the two K sources in affecting K levels (Table 1, 0-20 cm 

depth). At the Shortlands trial site, both the CMS and inorganic K treatments increased soil K 

levels relative to the Control treatment for both the Burnt and Mulched options. The effect was 

significant across all K treatments in the Mulched option but in the Burnt option only treatments 

T3 and T5 produced significant differences. 

 

At the Glenrosa trial site, all K treatments for the Burnt option, except T5, produced significant 

increases in soil K levels. In contrast to this trend, soil K levels in the Mulched option appeared 

to be enhanced only for the CMS treatment, with a significant response in the case of treatment 

(T3). Soil K levels for the Mulched option K treatments were consistently lower and marginal 

to deficient in K, compared with the Burnt option K treatments, especially for the two inorganic 

K treatments T2 and T4, that were significantly lower than the Burnt option T2 and T4 

treatments. 

 

Leaf K and cane yield data had no significant interactions between the surface management 

options (Burnt and Mulched) and treatments, and are therefore shown only for statistical 

comparisons of treatments within a surface management option (Table 1). All the K treatments 

produced significant increases in leaf K content for both surface management options (Burnt 

and Mulched) and trial sites (Shortlands and Glenrosa). The Mulched treatments K levels were 

on average 8-15% higher than the equivalent Burnt Option K treatment values for both trial 
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sites. However, the differences were not significant. The leaf K content of the Control 

treatments were marginal to borderline deficient and consistent with the deficient soil K levels 

for both the Burnt and Trashed treatment options. 

 

No significantly different crop yields were recorded at the Shortlands trial site. At the Glenrosa 

trial site there was a highly significant response to all the K treatments (T2 to T5) for both 

surface management options, which is consistent with the marginal to deficient soil K and leaf 

K and N (not shown) values of the control treatments from both surface treatment options. It is 

noteworthy that a yield response to K was obtained at the Glenrosa site despite leaf K levels 

being at the currently applied FAS threshold of 1.05%. 

 
Table 1: Soil K, leaf K and cane yield data from two trials. Data were analysed for the effect 

of soil depth on K and treatments on soil and leaf K and compared with residue management 

(burnt and tops spread vs no burn and all residue spread (mulched)). Data within the same 

block were significantly different as indicated by letters following values. Values followed 

by different letters were significantly different. 
 

Test 
Treatments and 

soil depth (cm) 

Trial site: Shortlands Trial site: Glenrosa 

Burnt Mulched Burnt Mulched 

Soil K 

(mg/L) 

0 - 2.5 353 c 254 b 183 c 135 b 

2.5 - 10 182 a 148 a 88 a 82 a 

10 - 20 180 a 150 a 87 a 86 a 

Soil K 

(mg/L) 

(0-20 cm) 

T1 - Control 206 bcd 121 a 87 a 93 ab 

T2 - K 123 Inorg, N 160 inorg 217 bcde 228 cdef 145 d 86 a 

T3 - K 123 CMS, N 160 inorg 253 ef 180 b 120 bcd 116 bc 

T4 - K 180 Inorg, N 123 Inorg 246 def 195 bc 132 cd 98 ab 

T5 - K 180 CMS, N 123 CMS 270 f 196 bc 111 abc 113 abc 

Leaf K 

(%) 

T1 - Control 1.15 a 1.22 a 1.05 a 1.07 a 

T2 - K 123 Inorg, N 160 inorg 1.28 b 1.38 b 1.18 b 1.34 b 

T3 - K 123 CMS, N 160 inorg 1.29 b 1.42 b 1.22 b 1.30 b 

T4 - K 180 Inorg, N 123 Inorg 1.36 b 1.42 b 1.20 b 1.33 b 

T5 - K 180 CMS, N 123 CMS 1.27 b 1.41 b 1.20 b 1.35 b 

Cane 

yield 

(tons/ha) 

T1 - Control 92 a 94 a 56 a 43 a 

T2 - K 123 Inorg, N 160 inorg 91 a 90 a 89 b 91 b 

T3 - K 123 CMS, N 160 inorg 83 a 83 a 83 b 79 b 

T4 - K 180 Inorg, N 123 Inorg 76 a 82 a 76 b 92 b 

T5 - K 180 CMS, N 123 CMS 92 a 87 a 85 b 89 b 

T1 – Control received no fertiliser. T2, T3, T4 and T5 received K and N fertiliser in the quantities indicated in 

kg/ha. Sources of K were CMS and KCl (inorg). Sources of N were CMS and LAN (inorg). K treatments were 

low (123 kg/ha) and high (180 kg/ha) quantities. N treatments were low (123 kg/ha) and high (160 kg/ha) 

quantities.  

 

Conclusions 

 

The lower soil surface K content in the Mulched treatment is assumed to be due to higher root 

activity. Most of the season leading up to harvest was very dry and it is known that roots tend 

to be less active near the soil surface under these conditions. Mulch layers on the other hand 

create more favourable conditions for roots at the immediate soil surface, thus favouring uptake 

of nutrients from this layer. The generally lower soil K levels and higher leaf K levels under 
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mulching, provide compelling evidence of more efficient K use where a surface cover was 

present. 

 

In addition, the consistently higher (although not significant) leaf K values of the Mulched 

compared to the Burnt surface management is a clear indication that the application of CMS 

on top of a mulched layer is not a barrier to stop K from reaching the soil and to be taken up 

by the crop. Soil and leaf data shown here tend to support K taken up in larger quantities from 

the Mulched protected surface than the less protected Burnt surface. Also, the large yield 

response to the applied CMS treatments on the Glenrosa soil, where a response to applied K 

was expected in terms of the deficient soil K levels, is further confirmation that the K content 

of CMS has been effective in meeting the K requirement of the crop in a burnt or green cane 

harvesting system. No consistent differences between K applied as CMS or KCl were noticed 

and it is therefore concluded that K applied with CMS is as effective as the KCl source. 

 

 

ACKNOWLEDGEMENT 

 

The authors wish to thank Dr B Kernick for the fortification and supply of CMS over a number 

of years to conduct field trials.  

 

REFERENCES 

 
GenStat (2015). GenStat for Windows. 18th Edition version 18.1.0.17005. Hemel Hempstead, UK: VSN 

International. GenStat.co.uk. 

Makoro P, van Antwerpen R, de Jager PC and Miles N (2014). Impact of CMS on soil acidity and 

aluminium toxicity in the sugarcane industry. Proc S Afr Sug Technol Ass 87: 345 – 348. 

van Antwerpen R, Miles N, Makoro P and Wettergreen T (2012). Transfer of CMS nitrogen and 

potassium to soil with and without a trash blanket: Results of a pot study. Proc S Afr Sug Technol 

Ass 85: 86-86. (Poster paper). 

Van Antwerpen R et al Proc S Afr Sug Technol Ass (2016) 89: 270-273

273




