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Abstract 

An experiment was conducted at Chunarughat Sub-station of Bangladesh Sugarcrop 

Research Institute (BSRI) during the cropping season 2012-13 and 2013-14 by planting 

varieties Isd 37 and Isd 39 to study the effects of artificial defoliation on growth, yield 

and quality of sugarcane. The experiment was laid out following randomized complete 

block design with three replications. Results revealed that significant differences were 

observed in treatments in respect of number of tiller (000’ha), number of millable cane 

(000’ha), yield (tha
-1

) and brix%. The variety Isd 39 performed better to artificial 

defoliation compared to Isd 37. Highest tiller, yield and Brix% were observed from the 

variety Isd 39 at 40% leaf defoliation in both the cropping year. On the other hand, in 

2012-2013 cropping year highest millable cane was recorded from the variety Isd 39 at 

40% leaf defoliation and in 2013-2014 that of 25% leaf defoliation. Higher yield and 

cane quality were obtained for defoliation of 40% leaves once in the month of June for 

both varieties. 
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Introduction 

Sugarcane (Saccharum officinarum L) requires twelve 

to fourteen months from planting to harvesting faces 

various environmental condition. The growth of 

sugarcane is slow in earlier stages and it takes about 3 

to 5 months to establish the full canopy of the crop 

(Yadava, 1991). Sugarcane is vast tiller producing crop 

and tillers are functional growth unit of sugarcane 

contribute to millable cane, and ultimately to yield and 

sugar content. Yield per unit area is mainly depends on 

varietal potential and agronomical management 

practices, especially plant spacing and adequate 

nutrient uptake, irrigation etc. Plant canopies have a 

vertical gradient of sunlight related to the amount of 

leaves. The sunlight striking an individual leaf is 

absorbed, reflected or transmitted through the leaf. As 

the canopy becomes denser with leaves, more solar 

radiation is absorbed or reflected and less is 

transmitted deeper into the canopy (Bonan 2008). 

Leaves growing in shade generally have lower 

photosynthetic capacities and maximum stomatal 

conductances than leaves growing in sun. This is a 

result of different investments in chlorophyll and 

rubisco. These investments require much nitrogen and 

are energetically expensive to maintain. Plants that 

invest too much in photosynthetic capacity will be at a 

competitive disadvantage if this machinery is 

underutilized, such as occurs in a shaded condition. 

Plants that match photosynthetic capacity to local 

resource availability have an advantage. Based on this 

reasoning, the vertical profile of leaf nitrogen and 

photosynthetic capacity through the canopy should be 

related to the light profile. This concept provides 

another means, similar to sunlight and shaded leaved, 

to integrate photosynthesis and stomatal conductance 

for a canopy (Sellers et al., 1992). Sugarcane is a C4 

plant and requires more sunlight for its structure, 

growth and development. The leaves of sugarcane 

plays vital role for light interception and 

photosynthesis. The optimum number of leaves is 

important for sugar accumulation and ultimate yield. 

Defoliation of old leaves reduce tiller mortality and 

enhance cane yield and sugar accumulation (Miah and 

Sarkar, 1981 and 1982). Therefore, an experiment was 

carried out to determine the effect of artificial 

defoliation on growth, yield and quality of sugarcane. 

Materials and Methods 

An experiment was conducted at farmer’s field in 

Chunarughat, Habiganj District (AEZ 30: Akhaura 

Terrace) under Bangladesh Sugarcrop Research 

Institute (BSRI) Sub-station Chunarughat during 2012-

13 and 2013-14 cropping season. The experiment was 

laid out following two factorial randomized complete 

block design with four replications. There were 32 

plots in the experiment where the treatment 

combinations were allocated at random. The 

treatments of this experiment are as follows: 

Factor 1: Sugarcane 

varieties 

Factor 2: Level of defoliation 

V1: Isd 37 and  

V2: Isd 39 

T0: Check (no defoliation) 

T1: Defoliation of 25% leaves  

T2: Defoliation of 40% leaves  

T3: Defoliation of 50% leaves 

Plantation was done in mid December. The unit plot 

size was 8m × 6m maintaining row to row distance 1 

m. Recommended doses of fertilizers were applied in 
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time (N 60, P 64, K 150, S 40, Mg 25 and Zn 2.5 kg 

ha
-1

) and other intercultural operations were done as 

and when necessary (FRG, 2012). One-third of 

nitrogen and potassium, and all phosphorus, sulpher, 

magnesium and zinc were applied in trench and mixed 

thoroughly with the soil before plantation. Remaining 

nitrogen and potassium were applied in two equal 

splits as top dress at tillering stage (90 DAP) and after 

completion of tillering (150 DAS). 

Defoliation was done once in a crop year in the month 

of June when the age of seven months from the date of 

planting. In all cases, leaf defoliation was done from 

lower part of the stalks. Chemical analysis was carried 

out in the month of December 2013 and 2014, 

respectively taking a sample of ten (10) randomly 

selected stalks for each replication. Number of tiller 

(000’ha), number of millable cane (000’ha), yield (tha
-

1
) and Brix% were recorded for sugarcane. Statistical 

analysis for data was done using MSTAT-C package 

program and means were adjudged by DMRT.  

Results and Discussion 

Effects of defoliation on Growth, Yield and Quality of 

Sugarcane  

Differences were observed in different treatments in 

respect of number of tiller, millable cane, Brix per cent 

and yield (Table 1 & 2). 

Tiller (000’ha) 

In cropping year 2012-2013 it was observed that 

highest tiller (142.13 × 10
3
ha

-1
) was produced from the 

variety Isd 39 (where 40% leaf defoliation was done) 

followed by 50% defoliation (140.80 × 10
3
ha

-1
), but 

did not differ significantly compared to check. In case 

of Isd 37, treatment differences were observed in 

significantly than Isd 39 (Table 1). On the other hand, 

in the cropping year 2013-2014 highest tiller (146.13 × 

10
3
ha

-1
) was produced from the variety Isd 39 with 

40% defoliation followed by that of 25% level of 

defoliation (145.62 × 10
3
ha

-1
) for the same variety, but 

did not differ significantly among the treatments at 5% 

level of significance. Lowest number of tiller (130.62 

× 10
3
ha

-1
) was found from the variety Isd 37 with 25% 

level of defoliation followed by the treatments of 

check (132.19 × 10
3
ha

-1
), 50% level of defoliation 

(133.12 × 10
3 

ha
-1

) and 40% level of defoliation 

(135.45 × 10
3 
ha

-1
) (Table 2). 

Millable cane (000’ha) 

In the cropping year 2012-2013 highest number of 

cane (86.46 × 10
3
ha

-1
) was observed in the variety Isd 

39 with 40% defoliation followed by the treatment of 

25% defoliation for the same variety (83.97×10
3 

ha
-1

). 

Although no significant difference were found 

between two treatments (Table 1). In case of 2013-

2014 cropping year, highest number of millable cane 

(90.94 × 10
3 

ha
-1

) was found from the variety Isd 39 in 

the treatment where 25% level of defoliation was done 

followed by that of check (87.86 × 10
3 

ha
-1

) and 40% 

level of defoliation (87.46 × 10
3 

ha
-1

) for the variety 

Isd 39 and 25% level of defoliation (85.95 × 10
3 

ha
-1

) 

for the variety Isd 37. Although there is no significant 

differences were found among the treatments. On the 

other hand the lowest number of millable cane (73.80 

× 10
3 

ha
-1

) was obtained from the variety Isd 37 with 

50% level of defoliation was practiced followed by 

that of 50% level of defoliation (77.46 × 10
3 

ha
-1

) for 

the variety Isd 39 (Table 2). According to 

Parthasarathy (1972) detrashing increase the cane yield 

and improved the cane quality. He noted that 

detrashing increased the unit cane weight and number 

of millable cane. In 2013-2014 cropping year highest 

number of millable cane was found from 25% level of 

defoliation for both the varieties. Similar results were 

also found by Miah and Sarkar (1982) where 

maximum number of millable canes were found for 

25% level of defoliation with stalks not tied up 

together. 

Table 1. Effect of Defoliation on Growth, Yield and Quality of Sugarcane (Cropping Year 2012-2013) 

Sl. No. Variety Treatment Tiller 

(000’ha) 

Millable Cane 

(000’ha) 

Yield (t ha
-1

) Brix% 

1. Isd 37 Check (No defoliation) 134.53cde
* 

76.19ef 72.27de 18.33c 

25% defoliation of leaf  131.64e 78.63de 79.29c 19.54bc 

40% defoliation of leaf 137.46bcd 79.79cd 86.16b 20.34ab 

50% defoliation of leaf 133.47de 74.8f 69.54e 18.11c 

2. Isd 39 Check (No defoliation) 139.53ab 81.86bc 77.93c 19.33bc 

25% defoliation of leaf  138.64abc 83.97ab 84.29b 20.54ab 

40% defoliation of leaf 142.13a 86.46a 91.16a 21.68a 

50% defoliation of leaf 140.80ab 78.8de 74.54d 19.11bc 

LSD (0.05) 4.17 2.68 2.87 1.75 

CV (%) 1.73 1.91 2.07 5.10 

* In a column under a particular variable, figures followed by different letter (s) are significant at P ≤0.05 

  

Islam et al.                                                                                                                        Effects of artificial defoliation on sugarcane 

                                              

 

Eco-friendly Agril. J.                                                                                                                        52 

 



Yield (tha
-1

) 

In the cropping year 2012-2013 highest yield (91.16 

tha
-1

) was observed in the variety Isd 39 with 40% 

level of defoliation followed by that of 40% level of 

defoliation for the variety Isd 37 (86.16 t ha
-1

) and that 

of 25% level of defoliation for the variety Isd 39 

(84.29 t ha
-1

) (Table 1). In 2013-2014 cropping year 

highest yield (100.17 t ha
-1

) was found from the 

variety Isd 39 with 40% defoliation followed by that of 

check (95.60 t ha
-1

) and the lowest yield (83.54 t ha
-1

) 

was obtained from the variety Isd 39 followed by that 

of 50% level of defoliation (88.54 t ha
-1

) for the variety 

Isd 39 and both check (90.60 t ha
-1

) and 25% level of 

defoliation (89.30 t ha
-1

) for the variety Isd 37 (Table 

2). In the present investigation highest yield was 

obtained (40% level of defoliation in both cropping 

year) perhaps due to the free air movement, light 

transmission in the cane canopy and reduction of sink 

area. Which agree with the findings of Punje and Rao 

(1966) where they found increased yield as well as 

sucrose content in the defoliated cane through the 

suppression of flowering due to defoliation. 

Brix% 

In the cropping year 2012-2013 highest brix per cent 

(21.68) was found in the variety Isd 39 where 40% 

defoliation was practiced followed by the treatment 

where 25% level of defoliation was done for the 

variety Isd 39 (20.54) and that of 40% level of 

defoliation for the variety Isd 37 (20.34), but no 

statistical differences were found among the treatments 

(Table 1). In case of 2013-2014 cropping year, highest 

brix per cent (21.28) was observed from the variety Isd 

39 with 40% level of defoliation followed by that of 

25% level of defoliation for the variety Isd 39 (20.36) 

and 40% level of defoliation for the variety Isd 37 

(20.27). Lowest brix per cent (18.31) was observed 

from the variety Isd 37 with 50% level of defoliation 

followed by check / no defoliation (18.33), but did not 

differ significantly among the treatments at the 5% 

level of significance (Table 2). In the present 

investigation higher Brix% was obtained for 40% level 

of defoliation in both cropping years which agree with 

the findings of Punje and Rao (1966), where they 

found increased sucrose content in the defoliated cane 

through the suppression of flowering due to 

defoliation. On the other hand, Miah and Sarkar (1982) 

observed that highest yield of sugar was found from 

25% level of defoliation whereas Pammenter and 

Allison (2002) found that sucrose yield per plant was 

not affected by sugar cane defoliation. 

Correlations 

Figure 1 shows a positive linear relationship was 

observed between level of defoliation and Brix% in Isd 

37 variety during 2012-13 cropping season. This 

suggests that Brix% was depend on level of defoliation 

and more than 38.00% (R
2
=0.038) of variation in 

Brix% can be explained by the variation of level of 

defoliation. So, it indicates that the Brix% increase 

with the increased leaf defoliation (up to 40%). Similar 

trends of relationship were found in Isd 37 variety 

during 2013-14 cropping season (Figure 2). This also 

suggests that brix % was depend on level of defoliation 

and more than 81.00% (R
2
=0.081) of variation in brix 

% can be explained by the variation of level of 

defoliation. So, it indicates that the Brix% increase 

with the increased leaf defoliation (up to 40%). 

Figure 3 shows the relationship between level of 

defoliation and Brix% in Isd 39 variety during 2012-13 

cropping season. From the study it was revealed that 

significant correlation existed between the characters 

the regression equation y = 0.012x + 19.81 gave a 

good fit to the data and value of the co-efficient of 

determination (R
2
 = 0.049). From this it can be 

concluded that Brix% increased with the increase of 

leaf defoliation (up to 40%). Figure 4 also shows a 

similar trend of relationship in Isd 39 variety during 

2013-14 cropping season. This also suggests that 

Brix% was depend on level of defoliation and more 

than 84.00% (R
2
=0.084) of variation in Brix% can be 

explained by the variation of level of defoliation. So, it 

indicates that the Brix% increased with the increase of 

leaf defoliation (up to 40%).   

Table 2. Effect of Defoliation on Growth, Yield and Quality of Sugarcane (Cropping Year 2013-2014) 

Sl. 

No. 

Variety Treatment Tiller 

(000’ha) 

Millable Cane 

(000’ha) 

Yield (t ha
-1

) Brix% 

1. Isd 37 Check (No defoliation) 132.19c* 82.86bc 90.60cd 18.33c 

25% defoliation of leaf 130.62c 85.95ab 89.30d 19.36bc 

40% defoliation of leaf 135.45bc
 

84.12b 95.17bc 20.27ab 

50% defoliation of leaf 133.12c 73.80d 83.54e 18.31c 

2. Isd 39 Check (No defoliation) 143.54a 87.86ab 95.60ab 19.32bc 

25% defoliation of leaf 145.62a 90.94a 94.30bc 20.36ab 

40% defoliation of leaf 146.13a 87.46ab 100.17a 21.28a 

50% defoliation of leaf 141.43ab
 

77.46cd 88.54d 19.31bc 

LSD (0.05) 6.59 6.13 4.95 1.74 

CV (%) 2.72 4.18 3.07 5.10 

*In a column under a particular variable, figures followed by different letter (s) are significant at P ≤0.05 

Islam et al.                                                                                                                        Effects of artificial defoliation on sugarcane 

                                              

 

Eco-friendly Agril. J.                                                                                                                        53 

 



 
Figure 1. Relationship between level of defoliation and 

brix % in Isd 37 variety during 2012-13 cropping 

season 

 
Figure 2. Relationship between level of defoliation and 

brix % in Isd 37 variety during 2013-14 cropping 

season 

 
Figure 3. Relationship between level of defoliation and 

brix % in Isd 39 variety during 2012-13 cropping 

season 

 
Figure 4. Relationship between level of defoliation and 

brix % in Isd 39 variety during 2013-14 cropping 

season 

From the above discussion it can be stated that 

defoliation has some effects on the cane quality 

particularly in respect of number of tiller, number of 

millable cane, yield, per cent brix etc. Effect, however, 

varies depending on the level of defoliation and also 

with the varieties due to the varietal characteristics. 

The variety Isd 39 show better response to artificial 

defoliation than the variety Isd 37. Higher tiller, 

millable cane, yield and Brix% of sugarcane may be 

obtained if 40% leaves are defoliated once in the 

month of June. 
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