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FOREWORD 

 

Major rehabilitation of cane farms was carried out in 2017 after the devastation caused by tropical 

cyclone Winston previous year. There was an increase in the area planted compared to previous years.  

The development of new varieties is a very passionate work that requires a lot of patience. 

Theoretically, it would take 12 years to develop a new variety but practically it takes much longer. 

New varieties are developed from sugarcane flowers by a process called crossing. In 2017, 219 crosses 

were made which is far less than what would usually be made in a year. This was due to the massive 

damages to the flowering beds at Dobuilevu. A total of 1,784 packets of fuzz were sown and this was 

from the previous ȅŜŀǊΩǎ stock. Poor germination of fuzz was noticed and only 156 packets germinated 

producing 4,000 seedlings. The evaluation and selection of varieties in the different stages of the plant 

breeding program were carried out with some difficulties. 423 varieties were selected from stage 1 

and advanced to stage 2, 88  varieties were advanced from stage 2 to stage 3 and 12 varieties were 

selected from stage 3 and progressed to stage 4. 

 

Nine nutrient budget trials were established to study the cost benefit of the agronomic practices and 

six sites were selected to collect information on fertilizer use and behaviour in the Fiji Sugar Industry. 

The analytical laboratory analyses soils from ŦŀǊƳŜǊǎΩ fields and provides fertilizer recommendations 

to the farmers and in 2017, 2075 soil and 45 plant samples were analysed for fertilizer 

recommendations and research trials. In addition 1,093 cane samples were analysed from the 

Research trials.  

 

The Institute is responsible to protect the industry against diseases and pest incursions. Routine 

screening of Fiji leaf gall (FLG) disease continued during the year. Three hundred eighty soil samples 

from the four mill areas were analysed for plant parasitic nematodes. The rouging team based at the 

four mills inspected 2813 farms covering an area of 8363 hectares and removed 747 diseased FLG 

stools. Fiji is the only country in the world that has not been affected by SMUT disease. An incursion 

plan in collaboration with the Biosecurity has been put in place to encounter this disease. 

 

The transfer of information to the growers is delivered through the Technology Transfer program 

wherein grower demonstration trials, field information days and meetings are held with groups of 

growers or individually. In 2017 another initiative was launched called Cane Development Programme. 

Under this program nil producers are provided with the technical support to get back into farming. 

The Institute staff were assigned a certain number of growers under this program and advice was 

provided to the nil producers to plant cane.   

 

My sincere appreciation to all the staff for their valuable contribution towards the progress of the 

Institute and I also thank the Chairman and other board members for their guidance and support. 

 

Acting Chief Executive Officer 

Prem N Naidu  
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ABBREVIATIONS 

 

SRIF - Sugar Research Institute of Fiji 
FSC - Fiji Sugar Corporation Ltd 
SIT - Sugar Industry Tribunal 
SCGC - Sugar Cane Growers Council 
SCGF - Sugar Cane Growers Fund 
MoS - Ministry Of Sugar 
SPF - South Pacific Fertilisers 
FMS - Fiji Meteorological Services 
EU - European Union 
CIRAD - Centre de coopération internationale en recherche agronomique pour le 
POCS or pocs - Pure obtainable cane sugar 
NPK - Nitrogen, Phosphorus, Potassium 
N - Nitrogen 
P - Phosphorus 
K - Potassium 
RCBD - Randomized Complete Block Design 
Rep - Replication 
Trt or Trts - Treatment(s) 
Tph or Tpha - Tonnes cane per hectare 
Tsh or Tsha - Tonnes sugar per hectare 
TC/TS or tc/ts - Tonnes cane per tonnes sugar (tonnes of cane required to  

produce 1 ton of sugar) 
AVG./Avg. - Average 
LF[YEAR] - Lautoka Fiji [year in which the fuzz was planted], e.g. LF2014 
G x E - Genetic by Environment 
FFE - Farmer Feel Effect 
QBPS - Quality Based Payment Scheme 
FSI - Fijian Sugar Industry 
ASPAC - Australian Soil and Plant Analysis Council 
LBC - Lime Buffering Capacity 
FTIR - Frontier Transform Infra-Red 
CQD - Cane Quality Department 
IMG - Industry Management Group 
UV-VIS - Ultra violet visible light spectrum 
RMSECV - Root Mean Square Error of Cross validation 
SOI - Southern Oscillation Index 
ENSO - El Niño Southern Oscillation 
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1.1 METEOROLOGY 

The Meteorological Stations at Sugar Research Institute of Fiji is equipped with a range of l instruments 

and maintained with the help of the Fiji Meteorological Service (FMS). The stations are located at its 

head office in Drasa, Lautoka, Rarawai, Labasa and Penang. . The climatological stations are manned 

by observers who take climate readings of temperatures (dry, wet, maximum and minimum, earth 

temperatures at 5cm, 10cm and 50cm, rainfall, amount of cloud, visibility and wind force and 

direction) at 9am daily.  

 

At the end of each month, data is compiled and forwarded to the Fiji Meteorological Service (FMS). 

Similarly, rainfall figures from each sector from the eight districts are compiled and kept for our 

records. The climatic data is used to produce climate summary and predicting of weather forecast for 

the country. The Research Institute provides a summary statement towards the Fiji Sugar Cane Rainfall 

Outlook which becomes an advice to farmers on possible farm activities such as land preparation, 

planting, cultivation, fertilizer application, weedicide application and harvesting from sugarcane belt 

areas. 

 

El Niño Southern Oscillation (ENSO) 

ENSO is an irregular cycle of persistent warming and cooling of Sea surface temperatures in the 

tropical Pacific Ocean. The warm extreme is known is El Niño and the cold extreme, La Niña. Scientists 

now refer to an El Niño event as sustained warming over a large part of central and eastern equatorial 

Pacific Ocean.  

 

This warming is usually accompanied by persistent negative values of Southern Oscillation Index (SOI), 

a decrease in the strength or reversal of the trade winds, increase in cloudiness in the Pacific and a 

reduction in rainfall over most of Fiji which can, especially during moderate to strong events, lead to 

drought. La Niña is a sustained cooling of the Pacific Ocean. The cooling is usually accompanied by 

persistent positive values of SOI, and increase in strength of the trade winds, decrease in cloudiness 

and higher than average rainfall for most of Fiji with frequent and sometimes severe flooding, 

especially during the wet season (November to April). 

 

Rainfall 

Fiji enjoys a tropical maritime climate without extremes of heat or cold. The peak period for cyclones 

in the region is usually from November to April. The annual average rainfall is usually between the 

ranges 2000mm to 3000mm. From the table below, it can be seen that the total rainfall for all mills 

was either very close to or in the annual average rainfall range.   

 

Table 1: 2017 Rainfall (mm) figures for All Mills 

MONTH 

Lautoka Mill Rarawai Mill Labasa Mill Penang Mill 

Rainfall 
(mm) 

Rain 
Days 

Rainfall 
(mm) 

Rain 
Days 

Rainfall 
(mm) 

Rain 
Days 

Rainfall 
(mm) 

Rain 
Days 

January 166 13 347 12 122 29 171 22 

February 697 20 631 20 779 26 540 21 

March 370 17 374 15 361 21 440 24 

April 11 6 89 4 16 6 32 10 

May 66 4 43 1 125 11 167 18 

June 31 5 14 3 83 5 10.6 7 
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Table 1: 2017 Rainfall (mm) figures for All Mills /hb¢Ω5 

MONTH 

Lautoka Mill Rarawai Mill Labasa Mill Penang Mill 

Rainfall 
(mm) 

Rain 
Days 

Rainfall 
(mm) 

Rain 
Days 

Rainfall 
(mm) 

Rain 
Days 

Rainfall 
(mm) 

Rain 
Days 

July 10 2 0 0 2 2 1.4 5 

August 27 5 40 5 93 7 48.7 14 

September 2 1 9 1 130 7 60.6 8 

October 25 5 17 6 29 6 8.1 9 

November 130 13 186 13 261 18 187.2 22 

December 187 14 244 13 120 7 133.0 24 

Total 1721 105 1993 93 2122 145 1799.1 184 

Average 143 9 166 8 177 12 150 15 

 

 

Table 2.1: Monthly Rainfall figures for Lautoka Mill with the Long Term Averages 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Monthly rainfall 166 697 370 11 66 31 10 27 2 25 130 187 1721 265 

No. of rain days 13 20 17 6 4 5 2 5 1 5 13 14 105 16 

47 yrs avg (1970-2016) 363 329 319 191 88 69 51 71 75 99 136 196 1987 306 

% of avg 46 212 116 6 75 45 20 38 3 25 95 95 87 66.2 

 

 

Table 2.2: Monthly Rainfall figures for Rarawai Mill with the Long Term Averages 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Monthly rainfall 347 631 374 89 43 14 0 40 9 17 186 244 1993 307 

No. of rain days 12 20 15 4 1 3 0 5 1 6 13 13 93 14 

47 yrs avg (1970-2016) 378 358 358 196 92 77 40 66 73 104 152 240 2135 329 

% of avg 92 176 105 46 47 18 0 61 12 16 122 102 93 68 

 

 

Table 2.3: Monthly Rainfall figures for Penang Mill with the Long Term Averages 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Monthly rainfall 171 540 440 32 167 11 1 49 61 8 187 133 1799 277 

No. of rain days 22 21 24 10 18 7 5 14 8 9 22 24 184 28 

47 yrs avg (1970-2016) 414 360 362 253 151 93 49 68 85 108 152 264 2358 363 

% of avg 41 150 122 13 110 11 3 72 71 7 123 50 76 65 

 

 

Table 2.4: Monthly Rainfall figures for Labasa Mill with the Long Term Averages 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Monthly rainfall 122 779 361 16 125 83 2 93 130 29 261 120 2122 326 

No. of rain days 29 26 21 6 11 5 2 7 7 6 18 7 145 22 

47 yrs avg (1970-2016) 389 365 363 237 107 75 49 55 76 119 183 257 2275 350 

% of avg 31 214 99 7 117 111 4 171 172 24 143 47 93 95 

 

wŜƭƻƻƪ ŀǘ ȅŜŀǊΧŀǾŜǊŀƎŜ ǎƘƻǳƭŘ ōŜ up to 2017 
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Graph 1: shows the total and the average rainfall figures for all the 4 mills. 

 

The tables and graph above indicates the total and the average rainfall figures for all the sugar mills 

across the sugarcane belt areas. The highest rainfall of 779mm was recorded for the month of 

February at Labasa mill while the least rainfall of 0mm was recorded for the month of July at Rarawai 

mill.  

   

Lautoka Mill 

Table 3: Rainfall (mm) data for Lautoka Mill 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Rainfall (mm) 166 697 370 11 66 31 10 27 2 25 130 187 1721 143 

Rain (days) 13 20 17 6 4 5 2 5 1 5 13 14 105 8.8 
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Graph 2: Shows the monthly rainfall received by Lautoka mill. 

 

Table 4: Rainfall (mm) figures for each Sector of the Lautoka Mill 

Sector Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Sector Avg. 

Drasa 349 1143 639 13 107 40 6 35 17 20 163 174 2707 226 

Saweni 184 1368 478 29 99 1 15 62 14 0 116 114 2481 207 

Natova 198 775 479 84 61 11 18 37 0 4 206 194 2067 172 

Legalega 297 699 414 73 61 0 21 56 0 21 262 180 2084 174 

Meigunyah 328 703 437 69 56 0 28 58 0 12 150 117 1956 163 

Yako 172 508 246 57 6 0 23 7 8 0 109 50 1184 99 

Malolo 428 1176 426 78 85 0 36 59 0 2 206 179 2674 223 

Nawaicoba 368 785 289 45 29 0 20 38 9 16 100 32 1730 144 

Lomawai 170 400 210 0 43 4 28 33 21 5 194 81 1189 99 

Cuvu 83 293 121 12 94 0 35 55 16 18 69 50 845 71 

Olosara 135 303 176 12 172 0 51 68 24 28 124 49 1142 95 

 

 
Graph 3: Shows the total rainfall figures for each sector of the Lautoka Mill 

 

 
Graph 4: Shows the average rainfall figures for each sector and the deviation compared to the overall mill 

average for Lautoka Mill 
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Table 5: Rainfall (mm) data for Rarawai Mill  

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Rainfall (mm) 347 631 374 89 43 14 0 41 9 17 186 244 1993 166.3 

Rain (days) 12 20 15 4 1 3 0 5 1 6 13 13 93 7.8 

 

 
Graph 5: Shows the monthly rainfall received by Rarawai mill. 

 

Table 6: Rainfall (mm) figures for each sector of the Rarawai Mill 

Sector Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Sect Avg. 

Varoko 227 1011 315 37 59 12 0 50 14 39 183 238 2185 182 

Mota 493 1069 673 72 78 0 0 43 18 44 222 200 2912 243 

Koronubu 549 764 391 40 58 17 0 61 15 120 267 174 2456 205 

Rarawai 347 631 374 89 43 14 0 40 9 17 186 244 1993 166 

Veisaru 245 698 312 56 63 108 4 40 26 24 89 257 1922 160 

Varavu 254 771 333 17 47 37 4 62 21 18 135 198 1897 158 

Naloto 550 992 730 55 70 0 0 35 20 70 328 360 3210 268 

Tagitagi 154 862 253 34 50 24 0 101 20 32 106 107 1743 145 

Drumasi 322 920 356 30 45 18 0 34 30 36 142 197 2130 178 

Yaladro 245 1013 348 57 47 18 0 41 29 8 136 122 2064 172 
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Graph 6: Shows the total rainfall figures for each sector of the Rarawai Mill 

 
Graph 7: Shows the average rainfall figures for each sector and the deviation compared to the overall mill 

average for Rarawai Mill 

 

Table 7: Rainfall (mm) data for Penang Mill  

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Rainfall (mm) 171 540 440 32 167 11 1 49 61 8 187 133 1799 150 

Rain (days) 22 21 24 10 18 7 5 14 8 9 22 24 184 15 

 

 
Graph 8: Shows the monthly rainfall received by Penang mill. 

 

Table 8: Rainfall (mm) figures for each sector of the Penang Mill 

Sector Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Sect Avg 

Ellington 1 45 162 115 20 77 38 14 15 25 53 NR NR 565 57 

Malau 171 540 440 32 167 10.6 1 49 61 8 187 133 1799 150 

Nanuku 56 600 289 NR 83 8.2 NR 44 46 42 126 91 1386 139 

Ellington 
11 

336 423 346 88 142 56 21 112 92 42 435 188 2282 190 

Note: NR ς no reading 
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Graph 9: Shows the total rainfall figures for each sector of the Penang Mill 

 

 
Graph 10: Shows the average rainfall figures for each sector and the deviation compared to the overall mill 

average for Penang Mill 

 

Table 9: Rainfall (mm) data for Labasa Mill  

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Avg. 

Rainfall (mm) 122 779 361 16 125 83 2 93 130 29 261 120 2122 176.8 

Rain (days) 29 26 21 6 11 5 2 7 7 6 18 7 145 12.1 
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Graph 11: Shows the monthly rainfall received by Labasa mill. 

 

Table 10: Rainfall (mm) figures for each sector of the Labasa Mill  

Sector Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Sect Avg 

Waiqele 316 800 359 43 98 27 8 96 41 62 327 263 2439 203.3 

Wailevu 316 747 292 62 136 36 4 101 42 55 259 259 2310 192.5 

Vunimoli 301 1073 611 65 179 82 7 73 69 80 298 390 3227 268.9 

Labasa 122 779 361 16 125 83 2 93 130 29 261 120 2122 176.8 

Bucaisau 350 875 352 814 85 56 3 142 32 77 272 204 3262 271.8 

Wainikoro 233 741 378 53 103 55 0 131 44 58 225 213 2234 186.2 

Seaqaqa 336 840 515 130 121 100 12 56 131 84 437 311 3072 256 

 

 
Graph 12: Shows the total rainfall figures for each sector of the Labasa Mill 
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Graph 13: Shows the average rainfall figures for each sector and the deviation compared to the overall mill 

average for Labasa Mill 

 

Table 11: Past 22 years met data for the Lautoka Mill  

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1996 417 194 453 118 234 213 90 20 60 11 102 334 2246 

1997 967 218 323 271 86 25 34 233 59 40 3 72 2331 

1998 164 117 63 82 37 5 7 1 23 38 481 196 1214 

1999 1018 517 139 388 26 50 115 136 92 149 354 473 3457 

2000 408 250 421 124 367 40 180 147 97 142 167 667 3010 

2001 236 356 405 170 62 22 106 123 19 259 96 191 2045 

2002 317 339 223 247 132 33 64 43 164 39 54 51 1706 

2003 136 91 507 123 53 82 13 134 6 76 52 185 1458 

2004 34 366 245 180 22 60 98 277 84 6 38 80 1490 

2005 244 96 104 437 4 98 52 91 31 103 142 178 1580 

2006 718 223 140 119 105 40 28 77 52 115 113 115 1845 

2007 61 439 674 224 42 1 49 22 202 111 268 272 2365 

2008 672 554 232 118 112 122 26 1 26 103 216 119 2301 

2009 1280 262 384 110 116 72 34 65 223 42 52 237 2877 

2010 95 93 138 144 24 3 55 7 10 206 299 226 1300 

2011 560 425 407 288 275 123 122 131 92 112 275 306 3116 

2012 854 579 894 406 78 210 14 53 296 120 35 24 3563 

2013 106 544 531 84 127 82 17 33 46 75 354 439 2438 

2014 310 300 196 194 203 10 7 0 30 53 37 201 1541 

2015 212 342 130 64 10 9 27 35 43 19 2 82 975 

2016 169 436 279 434 7 19 6 210 3 153 87 269 2072 

2017 166 697 370 11 66 31 10 27 2 25 130 187 1721 
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Graph 14: Shows the total rainfall received by Lautoka Mill for the past 22 years. 

 

Table 12: Past 22 years met data for the Rarawai Mill 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1996 678 424 451 81 346 233 75 24 43 8 110 231 2704 

1997 1029 280 442 311 116 4 26 202 55 82 9 85 2641 

1998 155 55 49 54 13 4 1 1 82 46 498 336 1294 

1999 1033 558 302 360 25 56 95 108 67 138 226 373 3341 

2000 712 324 478 134 278 124 211 84 92 177 153 646 3413 

2001 306 242 212 332 35 26 59 79 22 224 85 200 1822 

2002 242 347 439 83 122 45 77 44 145 49 38 47 1678 

2003 103 207 590 218 128 41 6 72 2 63 64 427 1921 

2004 52 481 427 157 54 100 128 378 63 21 3 97 1961 

2005 368 66 140 381 1 96 53 63 40 72 237 229 1746 
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2007 110 583 904 161 14 7 42 14 239 140 305 285 2804 

2008 827 605 372 271 173 55 52 9 21 81 375 180 3021 

2009 944 358 353 91 150 77 28 27 237 57 48 223 2593 

2010 123 141 166 167 57 1 53 24 32 141 485 267 1657 

2011 738 393 421 218 149 124 92 114 41 268 299 176 3033 

2012 825 710 275 4 80 173 0 46 238 173 100 16 2640 

2013 218 355 468 111 159 88 9 30 31 96 277 426 2268 

2014 322 256 186 85 145 4 5 0 6 46 57 138 1250 

2015 196 246 143 82 13 8 5 22 53 43 7 283 1101 

2016 196 412 134 487 14 29 6 148 10 128 17 327 1908 

2017 347 631 374 89 43 14 0 40 9 17 186 244 1993 
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Graph 15: Shows the total rainfall received by Rarawai Mill for the past 22 years. 

 

Table 13: Past 22 years met data for the Penang Mill 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1996 340 343 450 144 224 237 85 40 78 53 216 193 2403 

1997 911 382 695 345 440 22 37 135 59 71 9 67 3173 

1998 179 112 199 121 46 37 12 13 170 22 125 239 1275 

1999 730 409 274 318 437 72 102 55 324 379 287 462 3849 

2000 447 307 565 303 582 263 148 67 71 203 187 606 3749 

2001 315 295 233 182 111 51 82 109 38 323 119 256 2114 

2002 378 396 301 130 164 17 163 70 100 50 27 66 1862 

2003 163 63 537 471 129 29 25 41 6 46 82 297 1889 

2004 54 371 292 254 11 149 95 196 79 1 30 41 1573 

2005 264 78 72 556 8 101 31 36 113 54 96 108 1517 

2006 481 405 149 172 65 59 24 83 81 108 34 164 1825 

2007 64 343 716 186 80 25 36 30 204 45 330 558 2617 

2008 1241 570 200 222 271 104 19 75 38 21 381 242 3384 

2009 1255 305 184 188 276 79 68 52 114 22 28 493 3064 

2010 59 307 84 154 62 40 23 14 57 249 430 165 1644 

2011 695 592 322 278 385 75 39 99 44 185 388 171 3273 

2012 990 477 235 576 41 165 19 75 215 147 60 430 3430 

2013 311 462 414 290 140 103 62 31 37 122 116 254 2342 

2014 354 483 242 124 207 42 24 16 0 99 65 520 2176 

2015 150 364 143 102 72 15 5 53 59 124 28 196 1311 

2016 84 634 120 370 58 57 13 - 1 73 126 550 2086 

2017 171 540 440 32 167 11 1 49 61 8 187 133 1799 
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Graph 16: Shows the total rainfall received by Penang Mill for the past 22 years. 

 

Table 14: Past 22 years met data for the Labasa Mill 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1996 500 356 557 82 185 258 86 4 72 186 140 288 2714 

1997 686 367 512 443 306 4 38 100 50 140 34 55 2735 

1998 422 13 91 32 31 67 1 3 85 84 182 545 1556 

1999 897 452 154 182 125 99 119 81 89 271 435 239 3143 

2000 670 451 617 643 223 51 122 10 73 100 176 519 3655 

2001 337 339 246 336 54 59 68 55 21 162 140 331 2148 

2002 438 814 292 223 77 16 103 62 74 109 118 94 2420 

2003 484 92 351 334 134 16 19 16 15 25 86 261 1833 

2004 40 312 392 167 31 163 92 113 48 47 53 109 1567 

2005 287 113 213 275 20 107 111 18 51 85 262 254 1796 

2006 550 677 91 310 46 47 17 50 64 69 46 186 2153 

2007 100 458 619 167 101 56 30 49 327 131 310 439 2787 

2008 655 333 305 256 232 97 10 3 45 47 168 299 2450 

2009 805 454 259 211 94 111 93 16 153 14 106 163 2479 

2010 213 73 314 325 108 104 88 42 17 165 425 401 2275 

2011 698 476 362 84 198 89 100 81 60 161 314 244 2867 

2012 567 754 411 229 37 99 12 38 175 189 167 276 2954 

2013 329 334 937 40 83 96 27 115 105 216 227 246 2755 

2014 293 405 183 125 88 14 18 2 6 275 116 154 1679 

2015 185 404 175 105 59 2 0 82 36 7 27 86 1168 

2016 4 0 257 560 1 22 1 203 0 104 111 510 1773 

2017 122 779 361 16 125 83 2 93 130 29 261 120 2122 
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Graph 17: Shows the total rainfall received by Labasa Mill for the past 22 years. 

 

Table 15: Total Rainfall Figures for all the Four Mills for the past 22 years 

Year Lautoka Rarawai Penang Labasa 

1996 2246 2704 2403 2714 

1997 2331 2641 3173 2735 

1998 1214 1294 1275 1556 

1999 3457 3341 3849 3143 

2000 3010 3413 3749 3655 

2001 2045 1822 2114 2148 

2002 1706 1678 1862 2420 

2003 1458 1921 1889 1833 

2004 1490 1961 1573 1567 

2005 1580 1746 1517 1796 

2006 1845 2162 1825 2153 

2007 2365 2804 2617 2787 

2008 2301 3021 3384 2450 

2009 2877 2593 3064 2479 

2010 1300 1657 1644 2275 

2011 3116 3033 3273 2867 

2012 3563 2640 3430 2954 

2013 2438 2268 2342 2755 

2014 1541 1250 2176 1679 

2015 975 1101 1311 1168 

2016 2072 1908 2086 1773 

2017 1721 1993 1799 2122 
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Graph 18: Shows the total rainfall received by the 4 mills for the past 22 years. 

 

Table 16: Meteorological data for Sugar Research Institute of Fiji, Lautoka 2017 

Months Ҧ 
 tŀǊŀƳŜǘŜǊǎ Ҩ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Relative Humidity (%) 67 79 81 69 70 71 64 66 64 57 69 72 69 

48 yrs avg 75 77 75 74 74 72 69 68 69 66 69 72 72 

Air Temperature                           

Mean Maximum 32 30 33 32 31 30 29 30 31 32 31 31 31 

48 yrs avg 32 31 31 31 30 28 28 28 29 31 31 31 30 

Mean minimum 23 24 23 23 22 21 20 20 21 22 24 24 22 

48 yrs avg 24 24 24 24 22 20 20 20 21 26 23 23 23 

Mean 27 27 28 27 27 25 24 25 26 27 27 27 26 

Highest maximum 33 33 35 33 33 32 33 34 33 35 34 33 33 

Lowest minimum 20 19 19 21 19 18 17 15 19 18 21 20 19 

Raised pan 265 348 116 158 134 117 138 164 187 214 160 151 179 

Earth thermometers                           

5cm 0 28 28 29 27 26 25 25 28 31 29 29 25 

48 yrs avg 28 29 29 27 26 24 24 24 26 27 29 29 27 

10cm 28 27 0 28 26 25 25 25 28 29 28 28 25 

48 yrs avg 29 28 27 27 24 24 23 24 28 27 28 28 26 

50cm  NR 28 29 29 28 27 27 27 NR 30 29 29 23 

2 yrs avg 15 29 29 15 14 14 27 13 13 29 29 14 20 

*NR ς not recorded 

Earth Thermometers 

The earth thermometers at SRIF are at depths of 5cm, 10cm and 50cm. The 48 years average of 

thermometers at depths 5cm and 10cm were calculated to be 27°C and 26°C respectively. The 50cm 

thermometer was recently installed in 2016, thus, the 2 ȅŜŀǊǎΩ average calculated was 20°C.   

 

Evaporation 

The raised pan average for this year was calculated to be 179mm. Jan, Feb, Sept and Oct recorded 

above average evaporation while the remainder of the months recorded below average evaporation. 
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Relative Humidity 

¢Ƙƛǎ ȅŜŀǊΩǎ ƘǳƳƛŘƛǘȅ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǘƻ ōŜ сф҈ ōǳǘ ǘƘŜ пу ȅŜŀrs average has been calculated to be 72%; 

ǘƘǳǎ ƳŀƪƛƴƎ ǘƘƛǎ ȅŜŀǊΩǎ ǊŜŀŘƛƴƎ ŀǎ ōŜƭƻǿ ŀǾŜǊŀƎŜΦ 

 

 
Graph 19: Shows the total rainfall received by the 4 mills for the past 22 years. 
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1.2 CROP IMPROVEMENT 

 

1.2.1 Plant Breeding 

 
Crossing 

Due to various problems, 2017 crossing season have few obstacles such as: 

- Low intensity of flowering. 

- Un-matured stalks posing problems to survival in crossing solutions. 

- Low pollen viability. 

 

The breeding plots were ratooned in late November 2016 contrary to recommended ratooning and 

planting of new plots to be by August every year. The farmer failed to harvest the cane as well as give 

advance notice on his incapability to do so. More than 400 varieties including officinarum were 

available however only 15-20% flowering due to late ratooning. In conjunction to the shortage of 

flowers, other alternative sources were used to supply flowers: 

1. Dobuilevu Advanced stage trial ς LF2009 series Stage 4 

2. Rarawai Advanced stage and Stage 3 Trial ς LF2009, LF2010, LF2011 and LF2013 series. 

3. Drasa Advanced Stage and Germplasm core collection. 

4. Commercials at all 3 stations. 

 

Cross setting 

Due to the insufficient amount of varieties flowered in Dobuilevu, crossing sheds were centralized in 

two location. Temporary shed was constructed in Rarawai to cater male flowers from Lautoka and 

Rarawai while crossing Dobuilevu was continue as usual. Temporary shed was also erected at Rakesh 

residence in Vunikavikaloa due to the unavailability of the crossing shed. Total of 219 crosses were set 

during the 2017 crossing season, 116 crosses set in Rarawai and 103 crosses set in Dobuilevu. The 

main source of flowers for Rarawai was from the germplasm in Drasa and the advance stages in 

Rarawai whereas flowering bed was the source for Dobuilevu. The total breakdown are as follows: 

 

Table 1.2.1: Cross type and distribution by location 

Location Total cross set Total bi-parental crosses Total poly crosses 

Rarawai 116 90 26 

Dobuilevu 103 57 46 

 

All the dried female flowers from the 219 crosses were harvested and sent to Rarawai for fuzz sowing.  

 

Fuzz Sowing 

The fuzz sowing was begun on 20th March 2017 and proceed until 18 August 2017. The prolong period 

of sowing was due to the availability of man power and fuzz since all the fuzz in store were sown are 

from 2017 crossing season was also used. Total of 1784 packet were sown, 156 manage to germinate.  

 

Table below summarise parentage combination of germinated fuzz. 
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Table 1.2.2: Summary of parentage combination of germinated fuzz 

DATE 

Commercial Crosses Experimental Crosses Total  

P
o

ly
  

B
i- 

p
a

re
n

ta
l 

R
o

b
u

st
u

m
 

E
ri
a

n
th

u
s 

IJ
/I

K
 h

yb
ri
d

s 

K
T-

B
T 

O
ff

ic
in

a
ru

m
 

 

20/03/2017 2 6 4 3 none 2 none 17 

28/03/2017 6 6 none 5 7 none none 24 

4/4/2017 9 8 1 8 16 none none 42 

5/4/2017 none none none 1 1 none none 2 

10/4/2-17 none 2 none 1 none none none 3 

25/4/2017 none none none none 2 none none 2 

26/4/2017 2 6 3 2 none none none 13 

4/8/2017 22 2 none none none none 5 29 

11/8/2017 19 5 none none none none none 24 

Total                156 

 

Out of the 156 germinated fuzz, 95 were commercial crosses (60 ς poly crosses, 35 bi-parental) and 

61 are from experimental crosses such as commercial varieties crosses with IJ/IK, Erianthus, KT-BT or 

Officinarums. The overall germination percentage was 9%.  

 

The germinated seedling was transferred to the green house for hardening and later potted. Potting 

started in December with the total of 130 trays potted which has the total of 4,000 seedlings.  

 

 

Stage 1 Trial 

Stage 1 trial is the seedling stage of the Plant breeding program. The seedlings from the crosses are 

planted side by side in the field with the standards in rows of 100 seedlings. The selection criterion is 

limited to the most basic inherited character i.e. sugar which is estimated on the basis of the brix 

which is a measure of total soluble solids in cane juice which includes sucrose in greater component. 

In some cases, the clone appeal is taken into consideration in terms of physical appeal and agronomic 

desirability.  

 

The clones are selected against the brix of the standards (commercial varieties) and advanced as Stage 

2 i.e. the clones that have brix close to or greater than the standards are selected. In some cases, 

clones with lower brix are considered based on its appeal i.e. agronomic desirability in terms of stalk 

height, thickness, tillering, and vigour. No biochemical evaluation is carried out in this stage as due to 

cane stalk limitations.  

 

This LF2014 series was evaluated (brixed) and the selected clones were advanced and planted as 

LF2014 Stage 2 in Rarawai. On the other hand, LF2016 series Stage 1 seedlings were also planted in 

Rarawai. The following is a detailed account on these projects. 
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LF2016 Stage 1 

The LF2016 Stage 1 was planted at Rarawai Estate field 6 in January 2017. The seedling was from 2016 

fuzz sowing. Due to the devastating effect of cyclone Winston in 2016, the fuzz sowing facilities such 

as green house and germination chamber were partly/full damage which causes many delays in fuzz 

sowing and hardening process. Power disruptions also occur frequently which disturb consistent 

operation of the germination chamber.  

 

Seedling Distribution 

 

 
Figure 1.2.1 & 1.2.2: Stage 1 seedling distribution 

 

A total of 3100 seedlings from various crosses were planted followed by irrigation. The trial was 

planted in three Bed where Bed 1 and Bed two have the same plot size of 12 meters per plot whereas 

Bed 3 have the plot size of 6 meters. Evaluation and selection will be carried out in 2018.  
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Trial planting 

 

 
Figure 1.2.3: Stage 1 seedling planting 



 

2017 SRIF ANNUAL REPORT 

 

Page 26 1.0 RESEARCH & DEVELOPMENT  

 

LF2014 Stage 1 

This trial was deem for evaluation in 2016 since it was planted in 2015 however due to the devastating 

effect of cyclone Winston and post cyclone drought, the assessment and evaluation of this trial was 

delayed in 2016 and the trial was end up slashed. Therefore the evaluation was done on the first 

ratoon in 2017. Total 5520 one eye sett seedling was planted on this trial which to be evaluated. Based 

on the brixed obtain and field observation, 423 varieties were selected for LF2014 Stage 2. Clone from 

selected varieties were harvested and planted as LF2014 Stage 2 trial.  

 

Stage 2 Trial 

Stage 2 trial is the first clonal stage after selection from the seedlings. The selected clones from the 

crosses in Stage 1 are advanced to this trial and given an index that becomes its identity for the rest 

of the breeding program. The selection and evaluation is carried out in the Plant crop. 

 

The first part of evaluation in Stage 2 is to conduct brixing on all clones as well as the standards and 

also recording the phenotypic characters and agronomic desirability i.e. the growth, appeal, stalk 

height/ diameter, flowering tillering. The varieties are selected on the basis of the above parameters 

compared to the data of the standard varieties (commercials). This phase is known as preliminary 

selection.  

 

The selected varieties are then sampled with the standards and brought to the small mill where bio-

chemical analysis is done. Final selection is based on comparison of the bio-chemical data (Brix, POCS, 

and Fibre), the field observations are noted during brixing in the field of the sampled varieties with 

the standards. These selected varieties are then advanced to the observation plots. 

 

The main activities for stage 2 trial this year was the evaluation of 2015 Series and the planting of 

2014 Series. 

 

LF2014 Stage 2 

The LF2014 Stage 2 is located in field 5, Rarawai Estate and was planted from 29th of September, 2017. 

Total of 423 clones was planted with Mana and Naidiri as standard. The field was occasionally 

submerged in flood waters in December but no effects observed on cane growth.  

 

LF2015 series Stage 2 

The LF2015 series trial was located in Rarawai Field 6 Bed 2 and was planted from 27th November 

2016. It has 599 varieties planted as 1row x 6m plots in one beds. The cane was 9 months old when 

selection was initiated in July 9th. Initially the trial was irrigated and discontinued after the rain.  

The trial was generally weed free during time of selection. Timely cultivation and implementation of 

trial activities was carried out and monitored. 

 

Preliminary selection 

Six stalk samples of the 599 selected varieties were harvested and send to the small mill for 

biochemical evaluation with the standards. The phenotypic and agronomic characters of all varieties 

were also recorded during field assessment. 
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Final Selection 

Final selection was carried on the 599 varieties based on the bio-chemical data received from the 

small mill as well as field data recorded during field assessment. The field notes on the agronomic 

characters were consolidated with the biochemical data (see Appendix) and 88 clones were selected 

and advanced to Stage 3.  

 

Stage 3 Trial 

The ultimate goal of sugarcane breeding is to develop genetically improved varieties that have a 

positive impact on the sugar industry. In the early, segregating generations the breeder selects the 

progeny of the crosses so as to remove those with undesirable or inferior genotypes, progressively 

moving towards a smaller number of elite lines. This third stage is the largest part of a breeding 

program and involves identifying the products of genetic segregation and recombination and finding 

ǘƘŜ ΨōŜǎǘ ƻŦ ǘƘŜ ōǳƴŎƘΩ ŀǎ ǊŜƭƛŀōƭȅ ŀƴŘ ŀǎ ǉǳƛŎƪƭȅ ŀǎ ǇƻǎǎƛōƭŜΣ ǿƘƛƭŜ ƳƛƴƛƳƛȊƛƴƎ ǘƘŜ Ǌƛǎƪ ƻŦ ŦŀƛƭƛƴƎ ǘƻ 

retain a superior line.  

 

LF2013 Stage 3 

Total of 92 clones from selected varieties of LF2013 Stage 2 was planted in 2015. However, due to the 

devastating effect of cyclone Winston the evaluation was not able to be carried out in 2016. The trial 

was slashed in February 2016 and the ratoon was also harvest and send to the mill during 2016 

harvesting season.  

 

Evaluation and selection 

Six stalk samples of the 92 selected varieties were harvested and taken to the small mill for 

biochemical evaluation (table 1.2.3) with the standards. The phenotypic and agronomic characters of 

all varieties were also recorded during field assessment. Samples were also sent to crop protection 

department for disease screening. Based on the data gathered, 12 varieties were selected, harvest 

and planted as stage 4 seed bed for the 2013 series.  

 

Table 1.2.3: Biochemical data of LF2013 series (12 varieties) 

Variety Name Std Rep Trt Brix Pol Purity Fibre Pocs OTHER COMMENTS 

LF13-116 BRD 1 41 18.4 15.79 85.66 9.19 12.23 PURPLE CANE 

LF13-238 BRD 1 10 19.8 17.05 86.24 9.94 13.15 SUCKERS GROWING UP 

LF13-405 BRD 1 71 18.4 15.51 84.49 10.24 11.76   

LF13-410 BRD 1 45 18.4 15.92 86.62 8.80 12.48 LOOK LIKE MANA 

LF13-427 BRD 1 58 19.8 17.85 90.17 10.37 14.09   

LF13-441 BRD 1 65 19.1 16.27 85.31 8.82 12.63   

LF13-452 BRD 1 66 18.2 15.48 85.21 7.82 12.14   

LF13-454 BRD 1 55 22.2 19.95 89.75 12.69 15.26   

LF13-460 BRD 1 62 19.7 17.05 86.71 11.60 12.93   

LF13-468 BRD 1 44 20.7 17.90 86.57 11.43 13.59   

LF13-485 BRD 1 38 18.4 16.23 88.35 9.55 12.77 SIDE SHOOT 

LF13-543 BRD 1 52 19.4 17.02 87.63 9.98 13.25   
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LF2015 Stage 3 

 

Total of 88 clones was selected from LF2015 Stage 2 and planted as LF2015 Stage 3. Post planting 

irrigation was done followed by pre-emergent spray and fertilizer application.  

 

Germplasm 

Germplasm is a collection of useful genetic material which are kept and maintained in terms of the 

whole plant or part of the plant being the reproductive/ vegetative part of the plant. It is used 

generally for breeding and conservation purpose. In breeding, germplasm is crucial for maintaining 

important varieties that would be used as parents for crossing (inter-specific and/ or inter-generic). 

On the other hand a consistent and well monitored upkeep of the germplasm  sees that the seed 

material of the important varieties are available if the reserves elsewhere had been affected by 

unforeseen disasters. In such case the variety could be propagated to revive the loss. In sugarcane, 

germplasm is as important to breeders who continuously exploit the gene expression by important 

hybrids through various combinations and crossing. As a result the ISSCT (International Society for 

Sugarcane Technologists), one of the major organizations governing world sugar research, administers 

two such collections in India and USA. The germplasm material is available to all participating member 

countries for further research. Germplasm collection expeditions has also been widely supported and 

financed by ISSCT. 

 

Like all major breeding organizations, Sugar Research Institute of Fiji also has its own germplasm 

collection located in Lautoka, Fiji Islands. It used to have more than 4000 clones in it which involved 

pure species of sugarcane genera as well as other related genera (Erianthus spp.) and local and 

imported commercial hybrids. However, due to mechanical harvesting and inconsistent monitoring 

over the past, the correct identification of the varieties has become questionable as plots and 

roadways had become heavily infested with volunteer canes whereas some plots have no cane.  

This project will be aimed to resurrect germplasm in terms of characterizing the restored clones from 

the core collection whereby valuable information on desirable characteristics would be gathered and 

a database created. Also the imported fuzz and varieties will be sown and planted respectively and 

included in the trial if available during trial planting. The project has different phases which 2017 was 

mainly focus on phase one which is the resurrection of germplasm from its current status. . 

 

Plant replicated trial. 

Total of 320 clones were harvested from the old germplasm in Drasa Field 24 plot 4 bed 3 and 

transplanted to Field 24 plot 3 bed 1 and also 320 clones to Rarawai field 7 bed 1 and field 9 bed 2. 

These clones were planted in replicate therefore a total of 640 (1 x 8 meters) plots was planted for 

each locality. Post planting management practices was well organized and monitored. The remaining 

200 clones will be transplant to Dobuilevu in 2018.  

 

Visa cane 

Through visa cane initiative program agreement, total of 38 varieties were received from CIRAD Visa, 

France. With the close monitoring of biosecurity personals, the clone, setts were treated prior to 

planting, each set (which contains two/three eye sett) was treated.  
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The treatments are as follows: 

ü Dip in hot water (58 degree Celsius) for 5 minutes 

ü Treated with insecticide 

ü Treated with fungicide 

ü Plant 2 or 3 one eye sett per pot.  

ü Left for 30 minutes and watered with fresh water and transfer into germination chamber with 

a constant moderate temperature on 36 degree Celsius.  

 

Individual varieties were planted in three pots where two pots consist of 2 eye setts each and the third 

pot has 3. Total of 7 eye sett per variety were planted and kept in the germination chamber with a 

constant temperature of 37 degrees Celsius for 21 days. 

 

Germination 

Only 2 out of the 38 varieties planted fail to germinate. Total of 94% germination, however, few 

varieties were vigorously germinates and other were obviously in slow grow mode.  Seedlings were 

transferred to temporary shed after three weeks for further assessment and monitoring in 

collaboration with biosecurity. 

 

Evaluation  

Few varieties have symptoms which were suspected cause by some disease such as: 

ü Iron deficiency 

ü Red stripe 

ü Bunchy tops 

These varieties were continuously monitored for the development of the suspected diseases but they 

were clear as they develop.   
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1.3 CROP MANAGEMENT 

 

1.3.1 Agronomy 

 

Nutrient Budget for Sugar cane in Fiji - Labasa 

This study will provide insight to the sugar industry as a whole on the cost benefit of the agronomic 

practices in response to crop yield and finally carryover to sugar and molasses yields.  Growers will be 

able to better understand the importance of nutrient management, while a quantification of carryover 

of nutrients into the final milling products is determined.  Total of nine sites were selected for the trial 

planting of which three trials were planted in Vanua Levu. The treatments were selected according to 

the current scenario to differentiate the nutrient deficit and surplus added by the farmers during the 

crop cultivation. This will also highlight the importance of soil analysis and the recommendation that 

needs to be followed by the farmers. The treatments used are given in the table below: 

 

Table 1: Treatment details                                                               

Treatments Fertilizer Rates Time of Application 

1 Nil 8 weeks after planting 

2 Farmer Practice ( Actual usage) 8 weeks after planting 

3 75% of recommended rate 8 weeks after planting 

4 Recommended rate 8 weeks after planting 

               

All sites planting was carried out by November, 2017 and cultivation work will be carried out as per 

work plan. The growth measurements will be recorded at 3, 5 and 7 months. Rain water samples will 

be collected at all sites as per rain days. The biochemical and yield attributes will be taken on maturity. 

The sugar, mill mud, molasses, waste water and mill ash samples will be collected on daily basis as the 

mill will commence. Trial planting pictures of Waiqele site are shown below: 

                                                                          

                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Trial marking                                                                                                                      Figure 2: Trial planting 
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Also all sites were sampled and land preparation was done accordingly. Soil profile of each site was 

conducted to see the nutrient status of each horizon present at the trial site. This was done before 

the trial planting phase and the results are shown below:  

 

Table 2: Labasa and Seaqaqa districts soil profile information 

Profile No. SRIF 7 ς Solove SRIF 8 ς Wailevu SRIF 9 - Waiqele 

Described by RRK, MLV RRK, MLV RRK, MLV 

Date 25.08.17 28.08.17 08.09.17 

Location Vunimako, Solove sector, 
Seaqaqa 

Movo, Tabia, Wailevu 
Sector 

Kaba road, Waiqele 
central, Waiqele sector 

Topography Hilly flat Very flat and smooth Hilly flat 

Land use/ 
Vegetation 

Long fallow (7 years) ς 
Para grass land 

Long fallow (5 years) ς 
Para grass land 

Fallow for 7 years before 
planning rice last year 

Parent Material River alluvium River alluvium River alluvium 

Drainage Good Good Needs more drains 

Rockiness/ Stones None None None 

Soil colour Reddish brown in colour Greyish brown in colour Greyish brown in colour 

Cultivability Good ς easily cultivated 
and top soil is friable 

Good but top soil is large 
and cloggy 

Good ς easily cultivated. 
Top soil is friable 

Mechanical cane 
harvester 

Best when land is dry Best when land is dry Best when land is dry 

Traffic ability Best when land is dry Best when land is dry Best when land is dry 

Improvements 
suggested 

Minimum tillage 
Trash blanketing 
Aglime and NPK 
(Recommended rates) 

Subsoiling 
Aglime and NPK 
(Recommended rates) 

More drains needed 
Subsoiling 
Trash blanketing 
NPK (Recommended rates) 

Topsoil/ Subsoil 
texture 

Ferruginous (Sandy clay) Loamy clay Topsoil is moist and 
friable. Sandy clay soil type 

Other observations More drains needed 
Control the spread of 
paragrass from 
neighboring fields 

More deeper drains 
required 

More deeper drains 
required 

Soil series Korovuli  Tiri Labasa 

FAO Soil Legend Dystric Nitosols Thionic Fluvisols Dystric Gleysols 

Soil Taxonomy 
(USDA, 2003) 

Typic Paleustults 
clayey, ferruginous, 
isohyperthermic 

Typic Sulfaquept 
clayey over fine 
loamy, mixed, 
isohyperthermic 

Humic Epiaquepts clayey 
over sandy, mixed, 
isohyperthermic 

Sampling for 
analysis 

All horizons All horizons All horizons 
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Soil Profile Study ς Labasa & Seaqaqa 

The images and tables that follows shows the soil profile and description of each pit. 

 

 
Figure 3: SRIF 7 ς Solove soil profile                                                                                                                                                                                                                                         

 

Table 3: SRIF 7 ς Solove soil profile description 

Layers Horizon Depth Description 

Layer 1 A 0 ς 11cm Dark brown soil (7.5YR 4/2), moist sandy clay, 
soils are medium, granular and moderately 
formed, friable, clear horizontal boundary. 

Layer 2 B1 11 ς 48cm Red soil (2.5YR 5/6), moist sandy clay, medium, 
granular and moderately formed, friable, 
indistinct horizontal boundary. 

Layer 3 B2 48 ς 81cm Reddish brown in colour (5YR 5/4), moist sandy 
clay, medium, granular and moderately formed, 
friable, distinct yellowish mottle, distinct 
horizontal boundary. 

Layer 4 B3 81 ς 101cm Red in colour (2.5YR 5/8), moist sandy clay, 
medium, granular and moderately formed, firm, 
small distinct yellowish brown mottle. Distinct 
horizontal boundary 

Layer 5 B4 101 ς 120cm Reddish brown in colour (5YR 5/4), moist, sticky 
sandy clay, medium, granular and moderately 
formed, firm, wavy horizontal boundary. 

Layer 6 C 120 ς 130cm Very dark grey in colour (7.5YR N3), moist and 
silty, medium, aggregates and strongly formed, 
very firm, clear horizontal boundary. 
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Figure 4: SRIF 8 ς Wailevu sector soil profile                                                                                                                                                                                                                                         

 

Table 4: SRIF 8 ς Wailevu sector soil profile description 

Layers Horizon Depth Description 

Layer 1 B1 0  - 47cm Dark brown (10YR 3/3), moist, loamy clay, 
medium, granular and moderately formed, friable, 
distinct horizontal boundary. 

Layer 2 Bg 47 ς 69cm Dark greyish brown (10YR 4/2), moist, loamy clay, 
medium, granular and moderately formed, friable, 
grey mottles visible, wavy horizontal boundary. 

Layer 3 C1 69 ς 99cm Brown in colour (10YR 5/3), very moist, heavy clay, 
medium, granular, moderately formed, sticky clay 
(can easily be molded into shapes), clear 
horizontal boundary.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Layer 4 C2 99 ς 130cm Reddish brown in colour (5YR 5/3), very moist and 
heavy clay, medium, granular and strongly 
formed, very sticky clay (can easily be molded into 
shapes), greyish mottles visible, distinct horizontal 
boundary. 
 

Layer 5 Cg 130 ς 160cm Greyish colour soil (5YR 6/1), very moist and heavy 
clay, medium, granular and strongly formed, very 
sticky clay (can easily be molded into shapes), 
clear wavy boundary. 

 

Cg 

C2 

C1 

Bg 

B1 
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Figure 4: SRIF 9 ς Waiqele sector soil profile 

 

*Table 4: SRIF 9 ς Waiqele sector soil profile description 

Layers Horizon Depth Description 

Layer 1 B1 0  - 32cm Dark grayish brown (10YR 4/2), moist, clay, 
medium, granular and moderately formed, 
friable, clear horizontal boundary 

Layer 2 B2 32 ς 64cm Brown in color (7.5YR 5/3), moist, clay, medium, 
granular and moderately formed, friable, clear 
horizontal boundary. 

Layer 3 B3 64 - 76cm Brown in color (7.5YR 5/3), moist, clay, medium, 
granular and moderately formed, friable, black 
mottles, clear horizontal boundary. 

Layer 4 C1 76 - 86cm Grayish brown in color (10YR 5/2), very moist, 
sticky and heavy clay, medium, granular, 
moderately formed, friable, grey mottles visible, 
clear horizontal boundary. 

Layer 5 Cg 86 - 108cm Brown in color (10YR 5/3), very moist, sticky and 
heavy clay (can easily be molded into shapes), 
small grey mottles visible, distinct horizontal 
boundary. 

Layer 6 C2 108 ς 142cm Brown in color (10YR 5/3), very wet, sticky clay 
(can easily be molded into shapes), clear 
horizontal boundary. 

*Note: Presence of water hindered further digging of the pit 

 

 

Nutrient Budget for Sugar cane in Fiji - Lautoka, Ba and Nadi 

Sugar has been the major agricultural export form Fiji for over 100 years, as well as being a major 

source of employment and of foreign exchange.  A number of reasons have been proposed for the 

decline including changes in land leasing arrangements, limits in the number of people entering the 

cane-growing sector workforce, increasing lengths of ratoons, extreme weather events and poor 

extension support for farmers.  Concern has also been expressed in some quarters about the fertilizer 
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regime in use ς the advice given to farmers and the practices of the farmers themselves.  There has 

also been a move towards cane quality payment system, where higher quality cane production is 

rewarded financially. 

 

Information is readily available on the imports of nutrients and the distribution of elements as 

fertilizers (ex-South Pacific Fertilizers).  Once the fertilizers leave the factory, the situation becomes 

much less clear.  While it is known how much fertilizer is delivered to particular farms, there is no 

certainty, in many locations, about how much fertilizer is added to a particular field.  Yields of cane 

per field are collected at harvest time and recorded by the FSC, but there is very limited information 

in how much nutrient is removed along with the cane (analyses of fresh cane are very few in number 

and are really only available for the Lautoka and Labasa mill areas), how much might be lost in trash 

burning, and what happens at the mills is poorly understood.  A recent survey (Morrison and 

Gawander, unpublished data) has shown that the sugar produced by the different mills contains 

different amounts of nutrients (in some cases substantially different), such that an accurate 

assessment of the overall mill outputs cannot be completed using a single concentration for each 

element.   

 

Soil Profile Study ς Lautoka, Ba & Nadi 

A 2m x 2m hole was dug up by an excavator at all the 6 sites. A vertical cross section of the soil was 

studied. Various soil horizons became apparent.  

 

Table 5: SRIF 1 ς Waqadra estate trial site details 

Parameters Details 

Date 09/08/17 

Topography Smooth, flat, ploughed, harrowed 

Location         Waqadra alluvial basin along Nadi river west bank. Approx. 200m west of 
Nadi backroad bridge and cement works 

Top soil / Subsoil texture clay loam on silty clay 

Soil series name Nadi 

FAO Soil Legend name Orthic Ferralsols 

Soil Taxonomic (USDA, 2003) Tropeptic Eutrustox clayey, mixed, isohyperthermic 
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Figure 5: SRIF 7 ς Waqadra estate soil profile 

 

Table 6: SRIF 5 ς Rarawai FSC estate trial site details 

Parameters Details 

Date 17/08/17 

Topography Level 

Location         40 chains south east of Rarawai Sugarmill-300 yards west of Ba-Koronubu 
Road 

Top soil / Subsoil texture mostly silty clay 

Soil series name Veisaru 

FAO Soil Legend name Dystric Gleysols 

Soil Taxonomic (USDA, 2003) Aeric Epiaquept, fine, kaolinitic 

Note water table at 200cm 
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Figure 6: SRIF 5 ς Rarawai FSC estate soil profile 
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Table 7: SRIF 4 ς Etatoko trial site details 

Parameters Details 

Date 17/08/17 

Topography very flat and smooth 

Location         Etatoko Locality near the Wailailai River system between Vadravadra and 
Ba town, 400m west of highway going to Tavua 

Top soil / Subsoil texture Clay throughout 

Soil series name Matavelo 

FAO Soil Legend name Dystric Gleysols 

Soil Taxonomic (USDA, 2003) Aeric Epiaquepts, fine, kaolinitic isohyperthermic 

Note More drains required and deeper 

 

 

 
Figure 7: SRIF 4 ς Etatoko/Itatoko soil profile 
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Table 8: SRIF 3 ς Koronubu trial site details 

Parameters Details 

Date 17/08/17 

Topography Very flat 

Location         Gyan Singh Cane Farm, Koronubu, about 4.7km southeast of Rarawai sugar 
mill where the Ba River meets the Nadrou drainage system 

Top soil / Subsoil texture Clay loam over clay 

Soil series name Vatuma 

FAO Soil Legend name Hasplic Kastanozem 

Soil Taxonomic (USDA, 2003) Fluventic Haplustolls fine, mixed Isohyperthermic 

Note Very versatile land for horticulture using irrigation 

 

 

 
Figure 8: SRIF 3 ς Koronubu soil profile 
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Table 9: SRIF 2 ς Buabua trial site details 

Parameters Details 

Date 09/08/17 

Topography Gentle slope of 0.5 degrees sloping south towards north 

Location         Base of Buabua foothills near Lautoka 2km inland from highway 

Top soil / Subsoil texture Clay loam on clay 

Soil series name Drasa 

FAO Soil Legend name Eutric Nitosols 

Soil Taxonomic (USDA, 2003) Ultic Haplustalfs, fine ferruginous, Isohyperthermic 

 

 

 
Figure 9: SRIF 2 ς Buabua soil profile 

 



 

 

SRIF ANNUAL REPORT 2017 

 

1.0 RESEARCH & DEVELOPMENT Page 41 

 

Soil sampling at all site 

Soil sampling was carried out at all the 6 sites. Standard SRIF soil sampling procedure was used 

whereby a zigzag pattern was used to dig out core soil samples from the top layer (at a depth of 20cm). 

The core samples were thoroughly mixed and sub sampled to make one composite sample. This 

sample was submitted for chemical analysis.  

 

Chemical analysis of soil samples 

Soil was brought to the analytical laboratory for chemical analysis. Analysis carried out was pH, 

phosphorus, macronutrients (Calcium, Magnesium and Potassium), particle size analysis and organic 

carbon.  

 

1.3.2 Effect of lime on soil properties and sugarcane yield in Fiji 

 

Table 10: Trial details 

Parameters Details 

Location Drasa, Lautoka 

Variety Aiwa 

Trial Design Randomized Complete Block Design 

Replications 4 

Plot size 6 rows x 10 m x 1.37 m 

Date Planted 16 April 2014 

Crop Stage  Second ratoon 

Number of treatment 4 

 

Table 11: Treatment details 

Treatment No. Details 

1 No lime was applied 

2 0.7 tonnes per hectare of lime was applied in furrows 

3 1.4 tonnes per hectare of lime was applied in furrows 

4 2.1 tonnes per hectare of lime was applied in furrows 

 

Objectives 

The objectives of this project was to determine the effects of applying lime on soil properties, sugar 

and cane yield in sugarcane belt of Fiji,  

 

Issues and background 

Fiji soils are acidic in nature which may be one of the reasons attributed to the declining productivity 

of sugarcane. There are various reasons for declining productivity and low pH such as: 

U Continuous mono-culturing of sugarcane on Fiji soils 

U Soil erosion 

U Continuous use of ammonia based fertilisers on sugarcane cultivated soils 

 

In Fiji, sugarcane has been mono-cropped for past 125 years. Soil test result from Fertilizer Advisory 

Service indicates that majority of the soil pH are well below 5.5 - 6.5 pH range which is usually the 

preferred pH required by sugarcane. Despite the alarming low pH values of sugarcane cultivated soils, 

the growers do not use ameliorants such as lime to improve the soil pH. 
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A trial was laid out in Drasa to study the effect of lime application on soil chemical properties, crop 

productivity and grower profitability. The results of the study will be used to educate growers on 

application of lime in their fields.  

 

A trial site at Drasa was selected. Soil sample was carried out for the nutrient status and pH of the soil. 

The pH buffering capacity carried out to determine the amount of lime required to increase the pH of 

the soil. Amount of agricultural lime was calculated for each plot and applied in furrows.  

 

The plots were marked out in the field and cane was planted manually with 3 eye bud setts and 

covered with soil using a hoe. Pre-emergent herbicide (diuron 80 @ a rate of 4kg/ha) was applied to 

control weeds in the field. Fertilizers Blend A and B were applied as per the laboratory 

recommendation to supply cane with the required nutrients. Likewise, Blend C fertilizer was applied 

to ratoon cane. Growth measurements were carried out at 3, 5 and 7 months. Samples of sugarcane 

leaves were collected for laboratory analysis and recommendation for ratoon cane. Trial maintenance 

including weed, pest and disease control were carried out throughout the project.  The trial suffered 

damages from the strong wind of Tropical cyclone Winston in 2016 that led to broken tops and lodging 

of cane.  

 

2014 -2015 Plant crop data 

Trial was laid out in April after which the dry weather conditions settled in. Thus poor germination 

with an average of 35.5% was noticed as per table below. 

 

Table 12: Germination percentage 

Rep Ҧ 
Treatment Ҩ 

1 2 3 4 Total Avg 

1 30 43 27 37 136 34 

2 46 41 28 26 140 35 

3 36 38 39 32 144 36 

4 39 49 35 24 146 37 

 

Growth measurements were taken at 3, 5 and 8 months after plnating cane. The results obtained are 

tabulated below. 

 

Table 13: Growth measurements 

Treatment 
(tonnes/ha) 

Tillers per stool 
Stalk 

Height Population (x 103/ha) 

3m 5m 8m 3m 5m 8m 3m 5m 8m 

0 4 5 8 33 53 119 14.1 15.5 17.5 

0.7 4 6 6 30 51 112 13.1 14.1 17.1 

1.4 3 5 7 32 52 111 13.0 14.0 16.3 

2.1 5 7 7 33 59 122 16.1 16.9 20.2 

 

Table 14: Cane analysis results 

Treatment  
(tonnes/ha) 

%brix in 
juice 

%pol in juice 
%fiber in 

cane 
%pocs tc/ha ts/ha 

0 21 20 10 16 84 14 

0.7 20 18 10 15 100 14 

1.4 20 19 10 15 80 12 

2.1 21 20 10 16 94 15 
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2017 Second ratoon crop data 

Table 15: Growth measurements 

Treatment 
(tonnes/ha) 

Tillers per stool 
Stalk 

Height Population (x 103/ha) 

3m 5m 8m 3m 5m 8m 3m 5m 8m 

0 8 9 7 52 89 125 18.2 21.3 21.6 

0.7 7 8 6 55 90 127 19.2 21.9 21.9 

1.4 8 7 7 61 85 124 20.1 19.2 21.8 

2.1 7 8 8 65 87 130 20.1 22.2 22.9 

 

Table 16: Cane analysis results 

Treatment 
(tonnes/ha) 

%brix in juice %pol in juice %fiber in 
cane 

%pocs tc/ha ts/ha 

0 19 18 11 14 81 12 

0.7 19 18 11 14 83 12 

1.4 19 18 11 15 84 12 

2.1 20 19 11 15 82 13 

 

There was no significant difference in plant growth, stalk population, tiller production, cane and sugar 

yield between the treatments. Lime is slow reacting.  

 

1.3.3 NUTRIENTS IN THE FIJI SUGAR INDUSTRY  

 

Table 17: Trial details 

Parameters Details 

Variety Naidiri 

Trial design Randomized Complete Block Design 

Replications 4 

Plot size 6 rows x 10m x 1.37m 

 

Table 18: Treatment details 

Treatment No. Details 

1 No fertilizer was applied 

2 Farmer practice 

3 80% recommended rate 

4 Recommended rate 

 

A project has been designed to gather information about fertilizer use and behaviour in Fiji. Most of 

the work done in Fiji in regards to fertilizer has focused on determining optimal fertilizer requirements 

for cane production in Fiji. Much less focus has been paid to the issue of nutrient budgeting and the 

behaviour of nutrient elements within the various sectors of the industry as a whole.  

 

There is very little information on how much nutrient is removed along with the cane during 

harvesting (analyses of fresh cane are very few in number and are really only available for the Lautoka 

and Labasa mill areas), how much might be lost in trash burning, and what happens at the mills is 

poorly understood.  Hence, the project is designed to understand to gather information on behaviour 

of nutrients within Fiji sugar industry.   

 










































































































