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Sugarcane is a vegetatively propagated crop grown for sugar. A sugarcane ‘clump’ comprises  
of several cane stalks arising from subsurface sprouting of the underground buds in the form of  
tillers which develop into millable canes, providing the sink for sucrose accumulation. Thus, the 
number of millable stalks and the individual stalk weight constitute the yield in sugarcane. The 
conventional sugarcane agriculture, wherein two or three-budded stalk pieces called ‘setts’ are 
used for planting, does not exercise strict control on the intra-row spacing and this often leads to 
sub- or supra-optimal tiller population. If it is suboptimal, it leads to poor yield. When in excess, it 
leads to competition and results in poor tiller survival. Although tillering ability is a genetically 
governed trait, a breeder tends to select the types which produce a near-optimal number of millable 
canes. What is overlooked in the process is the substantial tiller mortality. In our opinion, both 
these practices (breeding and agronomy) do not do justice to the very nature of the sugarcane plant 
and are rather wasteful. With this perspective, sugarcane planting and breeding are revisited to 
drive home the point that better selection of sugarcane variability and efficient planting system be 
adopted for reducing the cost of seed and increasing the profitability. Fortunately, it is being dem-
onstrated at a few places in the country that better sugarcane agronomy is the route to enhanced 
productivity and juice quality. Further, the gains extend to ratoon crops as well, resulting in an 
overall win-win situation for the farmer and the factory. 
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The problem 

THE present-day cultivars of sugarcane are derivatives of 
inter-specific hybridization between mainly Saccharum 
officinarum and Saccharum spontaneum. The former is a 
cultivated species requiring careful nurture and is charac-
terized by thick, juicy, colourful canes with good sugar 
content and moderate tillering. On the other hand, the  
latter is a wild species, very hardy and tolerant to biotic 
and abiotic stresses with profuse tillering1. The resulting 
thin, fibrous canes contain little extractable juice of low 
sugar content. Sugarcane varieties in vogue are an inter-
mediate between the two, but the chromosomes of the 
two parental species are unequally represented in the hy-
brid, in favour of the cultivated species. S. spontaneum 
chromosomes comprise only about 10–15% in the 120–
130 (2n) chromosomes of the commercial varieties. In the 
Saccharum species germplasm collection, the range of 
number of stalks per clump in S. spontaneum was 19–274, 
and the corresponding values for S. officinarum were  

4–37 (ref. 2). Understandably, the typical segregating 
breeding populations show considerable variability for 
tillering ability, depending on the proportion of the chro-
mosomes of the wild species, S. spontaneum. On account 
of the naturally stressful growing conditions, subtropical 
cane varieties have more of the spontaneum complement 
compared with that in the tropical varieties which are 
closer to S. officinarum3. For this reason, it would appear 
that tropical varieties would tiller less and retain most of 
the tillers to form millable canes. Breeders tend to select 
genotypes which produce acceptable number of millable 
canes, without much focus on the route (wasteful or 
spend-thrift) taken by a genotype to reach that number.  
A tiller mortality of 50–60% in sugarcane is considered 
acceptable. For this purpose, data of the All-India Coor-
dinated Research Project (AICRP) on sugarcane for dif-
ferent agro-climatic zones were examined to see whether 
there are any regional differences in the kind of variabil-
ity that gets selected with respect to tillering and their 
subsequent conversion to millable canes. Then the effect 
of intra-row competition in the conventional planting 
technique on tiller mortality was looked at for any oppor-
tunity for redressal. Fortunately, the solution is in sight 
and is being convincingly demonstrated at a few places in 
the country. 
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Methodology 

The AICRP on sugarcane conducts multi-location varietal 
trials in five different sugarcane agro-climatic zones. The 
reports of the Principal Investigator (Plant Breeding) for 
recent years were used for working out the extent of 
shoot/tiller mortality4–7. The values for maximum shoot/ 
tiller count and the millable canes towards maturity were 
used to compute percentage tiller survival. In addition, 
efforts of individual groups were sourced for information 
on the various possibilities and how the scenario can be 
turned to advantage. The two sites used for this purpose 
are Vapi in Gujarat and KBD Sugars, Andhra Pradesh. 
Apart from this, the experiments conducted at the Indian 
Institute of Sugarcane Research, Lucknow, on tiller  
dynamics and at the Sugarcane Breeding Institute, Coim-
batore, on wide-row spacing have been taken into consid-
eration to suggest possible solutions to this problem. 

Analysis 

Shoot count at 120 days after planting, tiller count at 180 
days and number of millable canes at 240 or 300 days for 
standard varieties, test varieties, early maturity group, 
mid-maturity group, plant crop and the ratoon crop data 
for different agro-climatic zones are presented in Tables 1 
and 2. The values are given in terms of percentage sur-
vival and are an indication of the conversion efficiency of 
a genotype of turning tillers into millable canes or ‘effec-
tive tillers’. Table 1 shows that the zones do not drasti-
cally differ in tiller mortality, except that in the East 
Coast Zone and North Central and Eastern zones, there is 

a higher tiller survival which could be on account of 
greater moisture availability. Secondly, early maturing 
and mid–late maturing varieties do not show much differ-
ence in tiller mortality. 
 An analysis of individual test varieties and standards in 
the NW Zone and the Peninsular Zone in two plant crops 
and one ratoon crop (Table 2) showed that varieties are 
not consistent in their tiller survival, suggesting a strong 
influence of the growing and cultural conditions. Mid–
late varieties, in general, have a higher tiller survival, 
whereas ratoons due to higher tillering have higher tiller 
mortality. Further, ranks change from location to location 
(data not shown) and vary from crop to crop, which 
means tiller survival is highly influenced by the environ-
ment. Occasionally, in the test varieties, we encounter  
extreme types, i.e. shy tillering or high tillering geno-
types. Yet, the fact remains that despite the innate capacity 
of a genotype, tillering is highly manipulatable culturally. 
Hoeing, intentional or accidental breaking of apical 
dominance and earthing-up are operations to encourage 
or discourage tillering. This can be further seen from the 
fact that apparently low tillering genotypes can be made 
to tiller profusely if their main shoot is smothered,  
injured or damaged by borers, etc. so much so that plank-
ing of young plants was a practice in some parts of west-
ern Uttar Pradesh/Haryana to enhance tiller production. 
 Experiments to study the role of time of planting on 
tiller production indicated that greater the maximum 
number of tillers in a particular treatment, greater is the 
mortality (Table 3)8. The earlier the planting time, higher 
is the tiller maxima and so is the tiller mortality, with  
ratoon showing the highest loss of tillers (72%). In  
another experiment with varieties differing in tillering

 
 

Table 1. Percentage survival of tillers in the standard varieties in different agro-climatic zones of sugarcane 

 Tiller survival (%) Tiller survival (%) 
 

Sugarcane zone Early maturing variety Mean Range Mid–late maturing variety Mean Range 
 

Peninsular Zone Co 85004 61.3 56.8–65.8 Co 7219 62.2 60.0–64.3 
 CoC 671 63.5 58.2–68.7 Co 86032 62.7 58.6–66.7 
 Mean 62.4  Mean 62.5 

East Coast Zone Co 6907 70.2 64.4–76.0 Co 6304 80.7 78.4–83.0 
 Co 7508 75.3 67.4–83.1 Co 7219 69.2 64.4–74.0 
    Co 86249 75.2 65.3–91.3 
 Mean 72.7  Mean 72.2 

North West Zone CoJ 64 66.0 65.2–66.7 Co 1148 64.7 51.9–74.8 
 CoPant 84211 61.8 60.2–63.5 CoS 767 63.9 50.4–76.7 
    CoS 8436 63.7 50.4–76.5 
 Mean 63.9  Mean 64.1 

North Central and BO 120 75.7 74.8–76.6 BO 91 72.5 58.0–80.9 
 North Eastern Zone CoS 687 77.5 76.4–78.7 BO 128 67.7 57.3–76.6 
 CoSe 95422 71.9 66.9–77.0 CoSe 92423 77.3 66.4–83.0 
 Mean 75.1  Mean 72.5 

Adapted from ref. 4. 
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Table 2. Mean values for number of tillers and millable canes and percentage of tiller survival in sugarcane varietal trials 

  a. North Western Zone (2007–2008 and 2008–2009) – Early 
 

 AVT* I plant AVT II plant Ratoon (five locations) 
 

  NMC† Tillers Survival  NMC Tillers Survival  NMC Tillers Survival 
Variety ‘000/ha ‘000/ha (%) Rank ‘000/ha 180 d (%) Rank ‘000/ha 180 d (%) Rank 
 

Test variety 
 CoH 127 101.2 150.1 67.4 1 100.3 142.5 70.4 1 108.2 191.5 56.5 3 
 CoJ 03191 91.3 143.1 63.8 4 91.0 136.6 66.6 4 75.4 130.0 58.0 2 
 CoJ 03192 91.3 142.4 64.1 3 93.9 136.2 68.9 2 75.8 136.1 55.7 4 
 CoLk 9902 122.7 184.1 66.6 2 141.6 211.0 67.1 3 164.3 270.9 60.6 1 
 CoPant 03219 110.6 179.8 61.5 5 112.3 173.8 64.6 5 105.3 204.2 51.5 6 
 CoS 03279 102.8 172.5 59.6 6 102.2 166.7 61.3 6 106.5 203.1 52.5 5 

Standard 
 CoJ 64 103.5 161.1 64.2 2 101.1 154.4 65.5 1 110.6 194.6 56.8 1 
 CoPant 84211 103.7 160.1 64.8 1 95.1 146.3 65.0 2 79.6 155.5 51.2 2 

 

 b. North Western Zone (2006–2007 and 2007–2008) – Mid-late 
 

 AVT I plant AVT II plant Ratoon 
 

  NMC Tillers Survival  NMC Tillers Survival  NMC Tillers Survival 
Variety ‘000/ha 120 d (%) Rank ‘000/ha 120 d (%) Rank ‘000/ha 120 d (%) Rank 
 

Test variety 
 Co 0121 94.0 141.0 66.7 6 82.3 128.4 64.1 7 79.8 126.7 63.0 3 
 Co 0240 90.0 113.0 79.6 1 73.8 105.5 69.9 2 79.4 109.0 72.8 1 
 CoLk 9710 121.1 188.0 64.4 7 103.4 150.5 68.7 3 115.6 177.1 65.3 2 
 CoPk 59 94.2 137.0 68.8 3 77.7 120.8 64.3 6 77.7 138.4 56.1 7 
 CoPk 112 106.2 155.0 68.5 4 73.8 113.9 64.8 5 72.1 115.4 62.5 4 
 CoS 98259 95.3 138.0 69.1 2 91.9 127.8 71.9 1 101.2 163.0 62.1 5 
 CoS 01268 84.1 125.0 67.3 5 81.6 124.8 65.3 4 98.1 158.1 62.0 6 

Standard 
 Co 1148 114.4 171.0 66.9 1 100.5 154.8 64.9 2 98.9 168.2 58.8 2 
 CoS 767 103.7 164.0 63.2 3 87.4 141.3 61.9 3 94.9 161.9 58.6 3 
 CoS 8436 97.6 149.0 65.5 2 85.9 122.3 70.3 1 84.6 122.7 68.9 1 

 

 c. Peninsular zone (2007–2008 and 2008–2009) – Early 
 

 AVT I plant AVT II plant Ratoon 
 

  NMC Tillers Survival  NMC Tillers Survival  NMC Tillers Survival 
Variety ‘000/ha 120 d (%) Rank ‘000/ha 180 d (%) Rank ‘000/ha 90 d (%) Rank 
 

Test variety 
 Co 0205 93.1 151.6 61.4 9 92.6 167.8 55.2 4 80.5 141.3 57.0 4 
 Co 0209 90.4 136.6 66.2 4 93.5 135.6 69.0 1 84.6 136.7 61.9 2 
 Co 0310 88.6 128.8 68.8 3 83.7 180.7 46.3 8 76.2 167.2 45.6 9 
 Co 0312 109.8 171.5 64.0 6 102.2 219.0 46.7 7 98.4 200.5 49.1 7 
 Co 0315 89.8 113.2 79.3 1 84.5 145.4 58.1 3 78.1 133.4 58.5 3 
 CoM 0254 95.8 150.3 63.7 7 93.2 198.3 47.0 6 86.8 183.1 47.4 8 
 CoM 9902 99.6 141.8 70.2 2 88.4 164.4 53.8 5 80.4 123.6 65.0 1 
 CoM 9903 88.6 134.1 66.1 5 80.4 175.3 45.9 9 72.4 140.4 51.6 6 
 CoVC 9982 82.4 131.5 62.7 8 91.0 152.9 59.5 2 76.9 142.7 53.9 5 

Standard 
 Co 85004 101.1 157.8 64.1 3 99.0 174.7 56.7 2 94.5 164.7 57.4 2 
 Co 94008 88.2 119.7 73.7 1 89.4 105.5 84.7 1 82.3 137.1 60.0 1 
 CoC 671 84.5 130.0 65.0 2 82.3 154.8 53.2 3 76.1 134.1 56.7 3 

(Contd.) 
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Table 2. (Contd.) 

 d. Peninsular Zone (2007–08 and 2008–2009) – Mid-late 
 

 AVT I plant AVT II plant Ratoon 
 

  NMC Tillers Survival  NMC Tillers Survival  NMC Tillers Survival 
Variety ‘000/ha 120 d (%) Rank ‘000/ha 120 d (%) Rank ‘000/ha 90 d (%) Rank 
 

Test variety 
 Co 0218 85.4 145.8 58.6 6 83.9 158.8 52.8 7 73.3 156.4 46.9 8 
 Co 0211 97.3 158.4 61.4 4 112.4 176.1 63.8 2,3 90.6 136.6 66.3 2 
 Co 0317 83.2 123.5 67.4 2 80.4 125.4 64.1 1 73.4 112.3 65.4 3 
 Co 0325 70.8 108.2 65.4 3 69.4 110.9 62.6 4 64.4 99.2 64.9 4 
 Co 0328 86.2 118.8 72.6 1 77.9 122.1 63.8 2,3 72.2 105.9 68.2 1 
 CoM 0265 83.2 150.6 55.2 8 70.6 119.4 59.1 5 72.0 126.0 57.1 6 
 MS 0217 74.0 122.2 60.6 5 83.7 164.0 51.0 8 68.0 133.8 50.8 7 
 CoVC 03301 75.5 134.3 56.2 7 82.6 151.1 54.7 6 63.7 106.4 59.9 5 
 
Standard                      
 Co 7219 91.4 124.2 73.6 1 89.9 132.8 67.7 1 82.0 140.0 58.6 2 
 Co 86032 93.5 139.9 66.8 2 90.4 151.5 59.7 2 82.7 133.3 62.0 1 

*AVT, Advance Varietal Trial, †NMC, Number of millable canes. In Table 2 a, values for NMC and tillers are mean of 8 locations, adapted  
from refs 5 and 6. In Table 2 b, c, d, values for NMC and tillers are mean of 10 locations, adapted from refs 6 and 7. Extreme values are given in 
bold. 
 
 

Table 3. Pattern of tiller (× 1000/ha) production in sugarcane crop (cv. Co 1148) 

Month Autumn planting Spring planting Late (April) planting First year ratoon 
 

March 160  50 – 160 
April 400 120 200 380 
May 380 320 200 500 
June 280 310 260 350 
July 140 180 240 220 
August 140 170 180 140 
September 130 140 150 140 
October (millable cane) 120 100  95 140 
Percentage of survival* 30.0 31.3 36.5 28.0 

*No. of millable canes in October/maximum no. of tillers (in bold) × 100. 
Adapted from Dwivedi and Srivastava8. 

 
 
ability (CoLk 8102 and CoJ 64), again the one with lower 
tiller number (CoJ 64) had higher tiller survival, irrespec-
tive of the planting time (Table 4)9. This may have  
resulted from the competition for nutrition, moisture and 
space. 
 The effect of planting methods on growth and yield  
attributes10 is presented in Table 5. Least tiller survival 
(62%) was observed at 60 cm row spacing compared with 
90 cm row spacing (68%) and trench planting (66%). The 
highest tiller survival was obtained with pit planting 
(73%), which got translated into higher cane yield. 
Maximum sun during the crop maturity phase is more 
conducive to maturity of sugarcane. Space planting  
allows an individual clump to trap more light with mini-
mal shading. Therefore, in the pit method of planting, the 
sucrose content is significantly higher than that in the 
other treatments where planting is continuous within a 
row. Further, tiller mortality is the lowest in the pit 
method. 

 Results of wide row spacing with respect to cane pro-
ductivity and other yield contributing traits are summa-
rized in Table 6 (ref. 11). It is obvious that tiller survival 
(39% as opposed to 29%), cane weight and cane yield are 
higher in wide row spacing in var. Co 86032. Less num-
ber of initial tillers and higher conversion of tillers into 
millable canes in wide row planting led to greater weight 
of individual canes. The discrepancy in the percentage 
tiller survival in the data presented, particularly in the 
AICRP varietal trials, is possibly because the tiller 
maxima were not taken into account. Significant differ-
ences in varietal response to wide row spacing (150 cm) 
were observed with high tillering varieties (Co 6304, Co 
8021, Co 86032, Co 62175 and Co 8506) giving higher 
yields than the low tillering varieties (Co 87025, CoC 671 
and Co 8014). Some of the varietal characters suiting 
wide row spacing are high tillering, fan-shaped growth 
habit, longer duration, high-yielding nature and non-
lodging12. 
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Table 4. Mean number of tillers/row in relation to time of planting 

Variety Autumn planting Spring planting Late (summer) planting 
 

CoJ 64 87.2 49.8 60.1 
 Survival % 38.3 48.9 45.0 
CoLk 8102 123.9 76.6 85.5 
 Survival % 29.8 38.2 35.6 

Adapted from Shrivastava and Misra9. 
 
 

Table 5. Effect of planting methods on growth and yield attributes of sugarcane 

 Germination No. of 
Planting method (%) tillers (‘000 ha–1) No. of 
       millable Tiller Cane Cane Weight    Cane 
 30 45    canes survival length girth per cane Brix Pol %  yield CCS 
 DAP DAP June August October (‘000 ha–1) (%) (cm) (cm) (kg) (%) juice CCS % (t ha–1) (t ha–1) 
 

60 cm row spacing 29.9 42.5 190 210 162 130.1 61.9 221 2.30 0.79 18.2 15.03 10.1 70.1 7.07 
90 cm row spacing 31.2 41.9 167 166 125 112.7 67.5 231 2.36 0.90 18.3 15.20 10.2 63.9 6.57 
Trench planting 38.7 48.5 176 183 151 121.9 66.5 236 2.38 1.09 18.2 15.21 10.2 75.6 7.74 
Pit planting 42.5 49.5 169.0 148 144 122.7 72.6 252 2.61 1.30 18.7 15.54 10.4 86.3 9.02 
CD (P = 0.05) 2.26 3.2 8.3 11.7 9.7 12.3 – 12.2 0.35 0.44 0.21 0.2 0.19 4.86 1.10 

DAP, Days after planting; Adapted from ref. 10. 
 
 
 
Table 6. Quantitative parameters of cane under wide row spacing in  
 var. Co 86032 

 Wide rows Conventional  
Quantitative character (1.5 m) spacing (0.75 m) 
 

Seed rate (no. of two-budded setts/ha) 50,000 100,000 
No. of tillers/ha at 90 days 270,000 414,000 
No. of millable canes at harvest/ha 105,000 120,000 
Tiller survival (%) 38.9 29.0 
Cane height (cm) 430 322 
Cane diameter (cm) 2.64 2.35 
No. of internodes per cane 31 29 
Single cane weight (kg) 1.98 1.52 
Cane yield (t/ha) 208 182 

Adapted from Nagendran11. 
 

 It may be argued that the above experiments may not 
apply to the stressful growing conditions existing in the 
subtropical region. In fact, similar advantage is derived in 
the spaced transplanting (STP) technique13 developed at 
the Indian Institute of Sugarcane Research (IISR), 
Lucknow with respect to cane yield and maturity. Herein, 
single bud nursery was raised and settlings transplanted 
in the field at a distance of 75–90 cm between the rows 
and 45–60 cm within the row, depending on the tillering 
ability of the variety in question. The STP technique was 
developed as a result of the special attention paid to tiller-
ing that lays the foundation of the dominant yield-
determining attribute, i.e. stalk population. Through this 
technique the researchers achieved the long-awaited cor-
rections in spacing and geometry for a fuller utilization of 
incoming radiation14. The added advantages are that the 
seed rate is one-third of the conventional and seed selec-

tion is of the highest order, which results in nearly 90% 
germination from the single bud setts. 

The exposition 

The above facts point to two things. One is regarding the 
breeding of sugarcane. Seedlings do get enough space 
and time to have most of the tillers turning into millable 
canes. But the actual growing environment in subsequent 
clonal generations is akin to the conventional method 
with no control over intra-row spacing. This is where the 
genetic variation in tillering ability and the effective till-
ers (those resulting into millable canes) are selected in 
favour of only high tillering genotypes. It can be said that 
the otherwise good genotypes with a ‘shy’ tillering habit 
do not go very far. Such clones score low on cane pro-
ductivity. No special effort is made by agronomists to 
come out with a package of cultural practices to capital-
ize on the potential of such genotypes and thus these are 
beaten by higher tillering and better-yielding clones. 
Nevertheless, it is possible for a breeder to score his elite 
selections for lower tiller mortality and promotion of the 
efficient ones. It is hoped that this exposition shall help 
breeders look at their selections from a new perspective. 
Indirectly, such genotypes would not have their tillering 
phase spread out too much temporally, and shall lead to 
more synchronous tillers, the benefit of which will be re-
flected in uniform ripening and better cane quality. 
 The second aspect is more manageable and feasible, 
but calls for a drastic change in the way we cultivate  
sugarcane. Rather than being dubbed as a hardy crop 
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which can take a lot of abuse and neglect, we have to turn  
cane agriculture into a modern precise farming system. 
This is another stunning fact of conventional cane agri-
culture in subtropical India, that 30–40% germination is 
the norm. Nearly two-thirds of the viable buds are sup-
posed to provide a buffer, just as the excess tillering is 
considered an insurance against crop failure. To begin 
with, the very preparation of seed cane, preparation of 
seed bed, ensuring a good tilth and high germination of 
single bud setts (either in nursery or directly in the field) 
and subsequently nurturing the young crop (direct plant-
ing or transplanted settlings) for a high survival call for a 
change in our approach. It is not that options have not 
been provided, but these have lacked a strong conviction 
and adequate efforts to convince the scientific community 
and the research administrators. The technologies in 
question are sett transplanting (STP) or modifications 
thereof, such as polybag method, single pre-sprouted bud 
planting, bud-chip method, etc. The benefits of these 
have been demonstrated, but the required follow-up by 
extension workers to popularize these has not been done 
sufficiently. 
 There have been many studies which have focused on 
sugarcane tillering and support the concept of intra-row 
spacing. As early as in 1956, it was reported that as the 
canes per clump increased, the stalk length, cane weight 
and percentage in juice declined15. A study carried out 
with the cultivar Co 453 at Shahjahanpur showed that 
with increase of seed rate in the autumn and the spring-
planted crops, tillers per plant decreased, millable canes 
per hectare increased, tiller mortality and yield increased, 
but the average cane weight decreased16. Similarly,  
experiments conducted in Punjab showed that with  
increase in inter-row spacing, there was a significant  
reduction in tiller mortality, which was 57.0, 37.5, 34.1, 
26.1 and 18.9% at spacings of 60, 90, 120, 150 and 
180 cm respectively17. 
 Experiments carried out in Australia on row configura-
tions and cane productivity showed that high density 
planting (81,000 setts/ha in 0.5 m rows) did not produce 
more cane or sugar yield at harvest than low-density 
planting (27,000 setts/ha in 1.5 m rows) regardless of  
location, crop duration, water supply or soil health18.  
Results also showed that sugarcane possesses the capacity 
to compensate for different row configurations and plant-
ing densities through variation in stalk number and indi-
vidual stalk weight19,20. Further, there was evidence of 
different growth patterns between cultivars in response to 
different row spacings. It was argued that there is a need 
to evaluate potential cultivars under a wider range of row 
distances21. 
 Closer home, the results of several experiments at the 
Sugarcane Breeding Institute and elsewhere with wide row 
spacing were reviewed22. Stressful conditions, more preva-
lent in subtropical India, warrant narrower row spacing as 
an insurance against poor individual cane weight, wherein 

greater tillering provides the buffer. Nevertheless, several 
studies have proved 90 cm row spacing as the optimum. 
However, changing varietal spectrum, labour shortages 
forcing mechanization of cane agriculture, especially of 
the planting and the harvesting operations, require that 
crop geometry be revisited22. 

The solution 

Interestingly, sporadic but dedicated efforts are neverthe-
less, being made to grow sugarcane differently. The bet-
ter known example is the Vapi experiment at Vikram 
Farm, Gujarat by Channaraj23. The system primarily uses 
single bud setts planted in rows 120 cm apart and bud-to-
bud distance of 30 cm. The seed is drawn from a 7-
month-old crop. Organic and inorganic nutrition is spread 
out and split in monthly dozes up to 120 days. Irrigation 
is provided through a sub-surface porous pipe, which 
saves a lot of water. The aim is to obtain 25,000 plants 
per hectare, each with 10 tillers which become individual 
millable canes of 1 kg each. The ratoon crop is equally 
well-managed and productive. The Madhi Sugar Factory 
area where the technology is being adopted is reporting  
enhanced cane yields (nearly 50%) and better sugar  
recovery (0.5% points). A visit to the place rather than 
looking for published results would be more rewarding. 
 Another example of a successful application of this 
concept is from Andhra Pradesh. At Sree Vaani Sugars, 
Chittoor District, a system of renewed intensification 
(SRI) of sugarcane cultivation, called Krishna’s sugar-
cane SRI cultivation, has been developed24. Herein,  
single bud nursery is raised in plastic trays (each with a 
capacity to hold 50 buds). The sprouting and healthy 
growth of settlings is ensured in a net-house for 4–5 
weeks. The transplanting in the field is done at the rate of 
12,500–13,750 settlings per hectare. The row-to-row and 
plant-to-plant distance is 120 and 60 cm respectively. 
This spacing is designed to allow growing of an intercrop 
like tomato to augment return to the farmer and reduce 
his waiting period from a long-duration crop like sugar-
cane. The germination is more than 85% and establish-
ment more than 90%, with appropriate care. Nine tillers 
per clump are attained by 120 days of transplanting. This 
tiller count of 100,000–125,000/ha does not reduce, as 
hardly any tiller mortality is observed. Individual canes 
acquire a weight of up to 1.5 kg. This results in a cane 
yield of 150–180 t/ha, which is a huge gain. The quality 
also is in no way less than the conventional method. In 
fact, it is better on account of uniform maturity. The sys-
tem not only ensures more return to the farmer from sug-
arcane, but adds to his profit through an intercrop. It also 
means substantial water-saving due to wide row spacing. 
Again, such innovations have to be seen in situ to gener-
ate the confidence for repeating them at other places. 
 Thus, by judicious modification of the method of plant-
ing which takes care of the intra-row spacing, the tillering 
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attribute of sugarcane is allowed to have its full expres-
sion. Also, the cultural practices ensure that the tillers 
produced are nurtured to develop into millable canes and 
harvested to bumper yields. This methodology not only 
ensures that all the energy of the plant is utilized in pro-
ducing harvestable biomass, but that canes get full term 
to acquire impressive girth and weight. The advantage 
spills over to the ratoon because ratoons suffer much 
more due to excessive tillering, tiller mortality and the  
resultant gaps. Better management of ratoon in the spaced-
out sugarcane crop either in wide row planting or con-
trolled intra-row spacing, ensures higher ratoon produc-
tivity and uniform maturity. When tillers are not allowed 
to form after a particular stage (implying that secondary 
and tertiary tillers contribute minimally to the total 
count), all the millable canes are physiologically closer in 
maturity leading to better cane quality. This leads to more 
profits for the grower and miller alike. The underlying 
synchronous tillering, for which adequate variability does 
exist in segregating populations, could be a selectable 
trait. As a matter of fact, all the successful examples  
addressing the problem of tiller mortality can be concep-
tually traced back to the STP technique of IISR. 
 Therefore, suggestion is made to all those involved 
with sugarcane development to help rewrite sugarcane 
agronomy in the long-term interest of sugarcane farmers, 
industry and the nation. Not only the required technology 
is in place, but it has been practically demonstrated and 
found feasible and profitable. It is no more a matter of 
choice, but imperative that if we want to meet the future 
targets for sugarcane and sugar, precision farming is the 
answer. This shall prolong the commercial life of sugar-
cane varieties and better realize their genetic potential 
with a mere reorientation of the same resources. The 
greatest spin-off will be a better control on the quantity 
and quality of sugarcane seed with a significant reduction 
in the quantity of seed required. The attention of breeders 
is also sought to be drawn on the possibility of breeding 
more efficient genotypes with a higher tiller to millable 
cane conversion ratio. 
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