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Summary 

Field trials were conducted in 2024 to evaluate cane and sugar yield response to different 

sulfur (S) rates and source, potassium (K)-based starter and spring fertilization, and (inter) cover 

cropping. For the S trial, the treatments included three S sources (K-thiosulfate [0-0-25-16 S], 

ammonium (NH4) thiosulfate [12-0-0-26 S], and elemental sulfur [90% S] pellets) applied at 0, 20, 

40, and 60 lbs/acre. The treatments for the K trial included two rates (15 and 30 lbs/ac) of K starter, 

applied in fall 2020, with spring K application using MOP (80 lbs/acre) and Nachurs® high K 

additives as sources. A new K and S starter fertilizer study was established in 2023 where a mixture 

of premium liquid N-P-K starter, liquid micronutrients, and K-S liquid supplements were applied 

at germination followed by either a standard fertilization vs. Nachurs high K and S additives 

applications in spring 2024. The contribution of (inter) cover cropping, drill-seeded and broadcast 

planted, at 25%, 50%, and 100% seeding rate based on Natural Resources Conservation Service 

(NRCS) recommendation on sugarcane productivity and nutrient cycling was evaluated. Cane 

tonnage and sugar yield did not significantly respond to S fertilization. The numerically highest 

cane and sugar yield was attained with 40 lbs S/acre application using K-thiosulfate reaching cane 

tonnage at 43 tons/acre and sugar yield at 10,737 lbs/acre. The elemental S regardless of rate 

attained the lowest average cane tonnage at 35.5 tons/ac and 8,768 lbs/ac sugar yield.  Significant 

increases in yield and quality components were recorded with K fertilization and application of 

high K additives in L 01-299 ratoon crop. For the L 01-299 plant cane, the starter fertilizer and 

spring addition of high K and S additives tended to increase cane tonnage and sugar yield; soil test 

results showed corresponding increase in soil K and S levels where high K and S additives were 

applied. Cover crops, whether broadcast- or drill-seeded, had a minimal contribution to yield.  

Objective 

 This research was designed to evaluate the effect of K and S on sugarcane yield and quality 

components with factors including rate, sources, and application timing. In addition, multiple field 

trials were established to document the impact of cover crop planting rate and method on nutrient 

turnover and sugarcane productivity. This annual progress report is presented to provide the latest 

available data on certain nutrient management practices and not as a final recommendation for 

growers to use.  

 

Results 

 

Sugarcane Response to Different Sulfur Sources and Rates  

 

 The effect of source and rate on cane and sugar yield was not significant. Numerically, the 

highest cane tonnage was 43 tons/acre from sugarcane treated with 40 lbs S/acre as K-thiosulfate 

(Figure 1). Across the sources, K-thiosulfate treatment recorded the highest cane tonnage whereas 

the elemental S and NH4-thiosulfate averaged at levels similar to the check (untreated). A similar 

pattern of response was observed for sugar yield although the average sugar yield of NH4-
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thiosulfate treated cane was higher by about 400 lbs/ac compared to the check (Figure 2). The K-

thiosulfate treated cane surpassed the 10,000 lbs/ac sugar yield levels. By harvest time, the check 

had soil test S level of 8.29 mg/kg which is comparable to NH4-thiosulfate treatment; these soil 

test values are below the critical soil S level (10 mg/kg) (Table 1). Soil S of elemental S and K-

thiosulfate treatments were above the critical soil S even so, there was not indication of S build up 

in the soil despite the annual application of high S rates. Sulfur is mobile in the soil thus timing up 

S fertilization with the active growth of cane can improve fertilizer use efficiency. Without S 

fertilization, the stalk S content was significantly reduced. Elemental S treatment had the highest 

average stalk S content at 31.9 mg/kg compared to 21.7 mg/kg of the check. 

 

Effect of Potassium Starter and Spring Fertilization 

  

 Cane tonnage was significantly affected by the treatments (Table 2). This difference was 

mainly between the check and the treated plots with the exception of the plot under Treatment 4. 

The sugarcane planted with K-starter at the rate of 30 lbs/ac had higher cane and sugar yield than 

those which received 15 lbs /acre K-starter. The quality components were significantly affected by 

the treatments with the farmer’s standard and Treatment 4 having the highest value compared to 

the rest of the treatments. Sulfur and micronutrients were included in the starter fertilizer program 

in 2024 and showed that there were no significant differences recorded but, numerically the 

utilization of NPKS and micronutrients tended to increase cane tonnage and TRS, leaving a higher 

sugar yield compared to other treatments (Table 3).  

 

Cover Cropping Impact on Sugarcane Productivity and Nutrient Cycling 

 

 The planting method nor the seeding rate had no significant effect on cover crops biomass 

production (Table 4). Cover crops were intercropped with the newly planted cane crop in 2021 

and terminated in early spring 2022. Cover cropping requires long-term implementation to observe 

improvement in nutrient cycling and organic matter accumulation. In sugarcane production, cover 

crops are not planted annually; cover crops can be intercropped with newly planted cane and 

terminated in early spring of the following year. Summer cover crops can be planted right after 

plowing out the last ratoon crop. Overall, for a full cropping cycle (4.5 years), cover crops can 

only be planted two times thus the benefit from cover cropping may take longer to attain in 

sugarcane production. 
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Figure 1. Cane tonnage of L01-299 ratoon crop in response to sulfur source and rate, LSU 

AgCenter Sugar Research Station in St. Gabriel, LA, 2024. p-value = 0.47 

 
 

Figure 2. Sugar yield of L01-299 ratoon crop in response to sulfur source and rate, LSU AgCenter 

Sugar Research Station in St. Gabriel, LA, 2023. p-value =0.29 
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Table 1. Sulfur content of stalk and soil samples collected from plots treated with different source 

and rate of sulfur, LSU AgCenter Sugar Research Station in St. Gabriel, LA, 2024. 

 

Source Rate Soil S, mg/kg Stalk S, mg/kg 

0 0 8.29 C 21.7 C 

Elemental S 20 10.9 BC 30.2 A 

Elemental S 40 12.6 B 34.2 A 

Elemental S 60 20.8 A 31.4 A 

K-Thiosulfate 20 12.2 B 25.6 B 

K-Thiosulfate 40 10.9 BC 32.7 A 

K-Thiosulfate 60 15.3 AB 31.7 A 

NH4-Thiosulfate 20 8.6 C 30.1 A 

NH4-Thiosulfate 40 9.6 BC 30.0 A 

NH4-Thiosulfate 60 10.6 BC 27.4 AB 

p<value  0.10 0.05 
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Table 2. Yield and quality components of L01-299 third ratoon in response to starter and spring K fertilizer treatments, LSU AgCenter 

Sugar Research Station in St. Gabriel, LA, 2024.  

Trt 

2020 Starter 

K Rate 

(lbs/acre) 

Spring 

K Rate 

(lbs/acre) 

Cane 

(ton/acre) 

Sugar 

Yield 

(lbs/acre) 

TRS 

(lbs/ton) Brix, % Sucrose, % Polarity, % 

Control 0 0 46.2 C 10396 C 225 B 19.3 B 16.0 C 69 B 

Farmer’s 

Std 

0 80 

53.2 A 12813 A 240 A 20.0 A 17.0 A 73 A 

1 15 Nachurs K-Additives 1 49.6 ABC 11320 B 228 B 19.6 AB 16.3 B 70 B 

2 15 Nachurs K-Additives 2 48.0 BC 10946 B 229 B 19.6 AB 16.3 B 70 B 

3 15 80 48.5 BC 11256 B 232 AB 19.7 AB 16.5 B 71 B 

4 30 Nachurs K-Additives 1 52.9 A 12739 A 241 A 20.3 A 17.1 A 74 A 

5 30 Nachurs K-Additives 2 49.9 AB 11287 B 226 B 19.5 B 16.2 B 70 B 

6 30 80 50.8 AB 11733 B 231 B 19.8 A 16.5 B 71 B 

  p-value 0.08 0.011 0.035 0.059 0.028 0.031 

*Significant at p<0.10; NS – not significant at p<0.10. 

TRS – theoretical recoverable sugar 
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Table 3. Yield and quality components of L01-299 plant cane in response to starter and spring high K & S additives, LSU AgCenter 

Sugar Research Station in St. Gabriel, LA, 2024.  

Trt 

2023 Starter 

Treatment 

Spring 

Treatment 

Cane 

(ton/acre) 

Sugar 

yield 

(lbs/acre) 

TRS 

(lbs/ton) % Brix %Sucrose 

Farmer’s 

Std 

0 120 lbs N, 80 lbs K 
54.9 9431 172 17.07 12.93 

1 0  120 lbs N, K & S Additive 54.5 9461 172 17.19 12.99 

2 NPKS 

Micro 

120 lbs N, 80 lbs K 
53.1 8340 168 16.76 12.66 

3 NPKS 

Micro 

120 lbs N, K & S Additive 
56.0 9792 175 17.35 13.17 

4 NPKS 

Micro 

120 lbs N, K & S Additive 
58.4 10474 180 17.55 13.47 

5 NPKS 

Micro 

120 lbs N, K & S Additive, High K 

additive 
58.6 9543 162 17.56 12.36 

  p-value 0.640 0.347 0.531 0.347 0.473 

*Significant at p<0.10; NS – not significant at p<0.10. 

TRS – theoretical recoverable sugar 

Micro - micronutrients 
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Table 4. Effect of cover crop seeding rate and planting method on sugarcane yield of L 01-299 2nd ratoon crop and Mehlich-3 

Extracted Soil Nutrients Content, LSU AgCenter Sugar Research Station in St. Gabriel, LA, 2024.  

Factor 

Cane 

(ton/acre) 

Sugar 

(lbs/acre) 

TRS 

(lbs/ton) 

Soil N 

(lbs/acre) 

Calcium 

(mg/kg) 

Copper 

(mg/kg) 

Magnesium 

(mg/kg) 

Phosphorus 

(mg/kg) 

Potassium 

(mg/kg) 

Sulfur 

(mg/kg) 

Zinc 

(mg/kg) 

Planting Method            

Broadcast 41.1 9717 236 17.4 1542 1.64 325 19.5 126 15.2 2.85 

Drilled 41.5 9662 232 16.9 1339 1.56 290 17.8 113 12.8 2.63 

p<value NS NS NS NS NS NS NS NS NS NS NS 

Seeding Rate, %            

0 39.7 9332 235 17.1 1505 1.80 326 19.1 120 14.6 2.81 

25% 42.2 9910 233 16.8 1423 1.67 301 17.1 113 12.8 2.74 

50% 42.4 10018 237 17.8 1264 1.25 267 18.3 107 13.2 2.55 

100% 41.0 9500 232 16.8 1568 1.69 338 20.1 136 15.5 2.87 

p<value NS NS NS NS NS NS NS NS NS NS NS 

TRS – theoretical recoverable sugar 

NS – not significant at p<0.10. 

Soil N – plant available nitrogen 
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Summary 

 Field trials were conducted in 2024 at the LSU AgCenter Sugar Research Station in St. 

Gabriel and on producers’ fields in Napoleonville and New Iberia, LA to address the objectives of 

this project. The effect of N sources containing different N forms, i.e., nitrate (NO3), ammonium 

(NH4), and urea (46% N) was evaluated on a Commerce silt soil with and without cover crops. 

The performance of sensor-based N recommendation + N-rich strip technology (hereafter termed 

VRT) was compared to a farmer’s standard practice (FP) on production fields in Napoleonville 

and New Iberia. Sugarcane response to increasing N rate (0, 40, 80, and 120 lbs/acre) was also 

evaluated to validate the LSU AgCenter current N recommendation for sugarcane. The effect of 

biostimulant application was tested on L 01-299 plant cane. Cane tonnage, quality components, 

sugar yield, and stalk nutrient content were determined at harvest. There were no significant 

differences in cane tonnage and sugar yield between N sources. Increase in sugar yield due to N 

application was only 34% with cover crops and 66% without cover crops. The results from the N 

validation trials showed optimization of yield at 40 lbs N/acre application rate. The VRT across 

sites received an average of 90 lbs N/acre compared to 120 lbs N/acre for FP. The sugar yields 

were similar between VRT and FP at the model farm in Napoleonville and the field of Hebert 

planted to L 01-2299 2nd ratoon but a lower application rate in Ho CP 14-885 at Hebert 30-acre 

field caused a significant reduction in sugar yield.  

 

Objectives 

This project was designed to: 1) evaluate the potential of different N sources for sugarcane 

production in Louisiana, (2) evaluate the performance of VRT as a N decision tool, (3) evaluate 

the effect of biostimulant applications on sugarcane productivity, and (4) validate the LSU 

AgCenter N recommendation for sugarcane.  

 

Effect of Nitrogen Sources on Sugarcane Productivity 

 

On average across N sources, the application of 80 lbs N/acre significantly increased cane 

yield by 63% or 17.3 tons/acre without cover crops and by 29% or 9.7 tons/ac with cover crops 

(Figure 1) and sugar yield by 66% or 4283 lbs/acre without cover crops and by 34% or 2648 lbs/ac 

with cover crops (Figure 2) (p<0.05). However, there were no differences in cane yield nor sugar 

yield between N sources. Yield tended to be lower in plots treated with UAN + nitrate compared 

to other N sources in plots without cover crops. There were no significant differences among the 

treatment means for all the quality components (Brix, TRS, polarity, purity, and sucrose; data not 

shown). The lack of response of quality components to treatments like N source is commonly 

observed in sugarcane. If there is any, the common trend is that TRS declines with fertilizer rate 

or the unfertilized sugarcane having the highest TRS.  
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Evaluation of Nitrogen Recommendation Approach 

 

 The treatments at the Sugar Model Farm in Napoleonville included the FP (farmer’s 

standard; uniform application of N at 120 lbs/acre with burning as post-harvest residue) and the 

BMPs (hereafter termed as VRT) which constituted the sensor-based N recommendation in 

combination with N-rich strip technology (Sensor+N-Rich), sweep-residue, and cover cropping. 

The average sugar yield levels of the VRT and the FP were similar at the 65-acre model farm and 

the Hebert 12-acre farm planted to L 01-299 2nd ratoon crop (Figure 3). However, the 30-acre in 

Hebert farm planted to HoCP 14-885 1st ratoon was evidently higher in FP than in VRT. It is likely 

that the HoCP 14-885 demand for N is higher thus a slight reduction in N applied using the VRT 

system resulted in lower sugar yield. 

 

Validation of the LSU AgCenter Nitrogen Recommendation for Sugarcane 

 

 Three N response trials were conducted in 2024: one on a mixture of silty clay loam and 

silt loam soil, and two on silt loam soil using Ho12-615 and L01-299 cultivars, all second ratoon 

crop. The N rate had significant effect on cane tonnage of both cultivars planted on silt loam soils 

with 40 lbs N/ac maximizing yield (Table 1). Sugar yield was significantly increased with 40 lbs 

N/ac application rate across the three sites. The TRS of Ho 12-615 on silty clay was highest at 40 

lbs N/ac application rate thus even with minimal increase in cane tonnage, the sugar yield came 

back with 1,000 lbs/ac more than the untreated (0 N) cane. On the other hand, the tonnage was 

more impactful on silt loam soil than TRS bringing in an average increase of 2350 lbs/ac sugar 

yield. 

 

Biostimulant Cluster Testing 

 

 Using L 01-299 plant cane, several biostimulant types were evaluated in 2024; this 

included microorganisms-, nutrient-, and organic-based biostimulants. There were no significant 

differences in yield, quality components, and stalk nutrient content. There were minimal increases 

noted in sugar yield of cane treated with Micro 3, Organics 1, and Micro 5, and appeared to have 

associated in higher Fe, P, and K uptake. More tests in soil and plant samples will be included in 

2025 to elucidate the positive effect on yield, if there any, of sugarcane.  
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Figure 1. Effect of N source on cane tonnage of L01-299 third ratoon crop with and without 

cover crops, LSU AgCenter Sugar Research Station in St. Gabriel, LA, 2024.  

 

 
 

Figure 2. Effect of N source on sugar yield of L01-299 third ratoon crop with and without cover 

crops, LSU AgCenter Sugar Research Station in St. Gabriel, LA, 2024.  
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Figure 3. Average cane and sugar yield in 2024 at the Sugar Model Farm in Napoleonville and 

New Iberia (Hebert 12-acre, L 01-299 2nd ratoon and Hebert 30-acre, HoCP 14-885 1st ratoon). 

VRT across sites received an average of 90 lbs N/acre while FP had 120 lbs N/acre. 
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Table 1. Cane tonnage, sugar yield, and TRS of Ho12-615 and L01-299 second ratoon crop fertilized with varying N rates, LSU 

AgCenter Sugar Research Station in St. Gabriel, LA, 2024. 
Variety/Crop Age/Soil N Rate, lbs/ac Cane, ton/ac   Sugar, lbs/ac   TRS, lbs/ton  

Ho 12-615, 2nd Ratoon 0 26.5   4135 b 155 b 

Silty clay 40 29.4   5144 a 175 a 

  80 29.9   4768 ab 159 b 

  120 28.4   4513 ab 159 b 

  p-value 0.219   0.104   0.02   

Ho 12-615, 2nd Ratoon 0 18.8 b 4381 c 233   

Silt loam 80 30.5 a 7053 a 231   

  120 26.6 a 6047 b 227   

  p-value 0.05   0.05   0.373   

L 01-299, 2nd Ratoon 0 23.0 b 4927 b 215   

Silt loam 80 34.0 a  7571 a 223   

  120 37.8 a  8370 a 221   

  p-value <0.001   0.003   0.839   

TRS – theoretical recoverable sugar 
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Table 2. Cane tonnage, sugar yield, and stalk nutrient content of L01-299 plant cane treated with different types of biostimulant, LSU 

AgCenter Sugar Research Station in St. Gabriel, LA, 2024. 

Product Type 

Cane, 

(ton/ac) 

Sugar 

(lbs/ac) 

Brix 

(%) 

TRS 

(lbs/ton) 

Fe 

(mg/kg) 

P 

(mg/kg) 

K 

(mg/kg) 

Zn 

(mg/kg) 

Control  - 46.4 8798 18.2 189 2.21 14.7 146 3.09 

Micro 1 Microorganism 45.8 8236 17.5 179 2.43 16.8 166 2.62 

Micro 2 Microorganisms 47.4 8852 18.1 187 3.44 15.9 162 3.17 

Nutrient 1 Nutrient 46.8 8705 17.6 186 2.70 15.4 147 2.53 

Micro 3 Microorganisms 47.7 9218 18.4 193 3.34 16.2 173 3.04 

Organics 1 Organics 48.4 9337 18.5 193 2.55 16.3 144 2.94 

Micro 4 Microorganisms 46.3 8906 18.3 192 2.38 15.6 149 2.80 

Micro 5 Microorganisms 47.9 9306 18.5 194 2.22 13.4 135 2.55 

 p-value 0.736 0.231 0.219 0.371 0.66 0.118 0.632 0.299 

TRS – theoretical recoverable sugar 

 

 


