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Introduction

Sugarcane (Saccharum officinarum L.) is a cash crop 
of Pakistan and a source of livelihood for peo-

ples of the country (Afghan et al., 2010). It dwells 
to the family Gramineae (Miller and Gilbert, 2010). 
Sugarcane acreage in 2014-15 was at 1.141 million 
hectare which displayed a drop 2.7 percent against of 
last year with 1173 thousand hectares (GoP, 2014-
15). Low sugarcane yield is of concern in many coun-
tries as being cash crop and export commodity it has 
strong influence on economy as a whole (Mahmood 
et al., 2016). As sugarcane is a perishable crop it is 

ought to be processed quickly as harvested. Delayed 
transportation with unfavorable environmental con-
ditions causes loss of sucrose which is among the se-
vere problems being observed during sugar recovery 
process. Studies have indicated that approximately 
20-30% of the total sucrose synthesized by sugarcane 
is lost during the various stages of raw material han-
dling and processing. Delay in crushing has a loss of 
about 1.0 unit pol (percent cane) which has been ar-
gued by recent studies (Solomon et al., 2007). Loss 
of moisture and deficiency of physiological and bio-
chemical control after harvested activates the endog-
enous invertases. Decay in commercial cane sugar in 
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the harvested stored or stale cane has been observed 
with gentle growth in invertase(s) activity (Solomon 
et al., 1990). The post-harvest sugar loss is one of the 
alarming problems of sugar industry and has pulled 
in far-flung attention. Sugarcane isn’t significantly in 
loss if crushed within 24 hours of harvest, but after 
24 hours significant losses occur due to loss of mois-
ture and low percentage of sucrose in juice (Solomon, 
2009). The mechanical damages leading from the me-
chanical process comprises the most decisive element 
ascertaining the efficiency and profitability of a sug-
arcane harvester (Maleki and Almassi, 2010). Sugar 
loss is measured relative to a production system which 
would give a level best yield of sugar if the most adept 
conditions were provided (Ueno and Izumi, 1993). 

Naturally, the composition of sugarcane alters from 
place to place as well it differs from variety to variety, 
the harvesting system and delay after harvesting for 
crushing leads to severe problem. Sugarcane Processing  
by-product compost supplemented with inorgan-
ic fertilizers application significantly affected the 
growth parameters of crop (Nawaz et al., 2016). Plant 
physiology is disrupted by cutting of sugarcane when 
harvested, these effects increases with increasing pe-
riod between harvest and extraction of sucrose (Watt 
and Cramer, 2009). Increase in storage resulted sig-
nificant decline of extractable sucrose percent in juice. 
A rapid increase in acidity and weight loss of sugar-
cane was also observed with increasing storage (Ver-
ma et al., 2012). The time lag between harvesting and 
processing generally outgoes 3-7 days which leads 
losses of recoverable sugar (Solomon et al., 2007). As 
small farmers due to lack of sufficient income can-
not construct well developed structures to control 
the sugarcane losses being occurred. Thus, a proper, 
low cost and convenient method is necessary to be 
suggested, which could lead to maintain the quality 
parameters of harvested sugarcane until its process-
ing. Keeping the above facts in view, the current study 
was designed to assess the losses of harvested sugar-
cane under different storage methods and to suggest 
a proper and convenient method.

Materials and Methods

The present study was carried out at the Department 
of Farm Structures, Faculty of Agricultural Engineer-
ing, Sindh Agriculture University Tandojam. Freshly 
harvested sugarcane (SPF-234 variety) was collect-
ed from Rashdi Agricultural Farm, Tando Allahyar. 

Sugarcane was divided into two lots and stored for 
10 days under different storage methods i.e. one kept 
open while other was covered with sugarcane trash. 
The samples of sugarcane were taken at an interval of 
24 hours to assess the following quality parameters,

Cane weight loss
The cane weight was recorded with the help of digital 
weighing balance at harvesting time. The weight loss 
percentage was recorded using the following formula:

Brix content
Total solids content present in juice is referred as Brix, 
which is expressed in percentage. Brix in juice was 
recorded with brix hydrometers.

Sucrose percentage
It is the real percentage of cane sugar present in juice. 
Polari-meter was used during test. Equation mentioned 
below was used for calculating sucrose percentage.

Purity percentage
It is considered as maturity of the crop for harvesting. 
The purity percentage was calculated with the help of 
the following formula (Yadava, 1993).

Fibre percentage
The fibre is the dry dusty pulp that remains after juice is 
extracted from sugarcane. Formula given below was used 
for reckoning fibre percentage, Chen and Chou (1993).
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Commercial cane sugar (percentage)
The commercial cane sugar (CCS) refers to the total re-
coverable sugar percent in the cane, which was calculat-
ed using following formula, Meade and Chen (1997).

Furthermore, average temperature, humidity, wind 
velocity and sun shine hours were recorded during the 
experiment. Statistix Software (ver. 8.1) was used for 
analysis of variance (ANOVA).

 Results and Discussion

Significant losses occurred were observed even within 
24 hours of staling whereas losses gradually increased 
with increase in storage time (Figure 1). A maximum 
loss of 27.8 and 15.7% after 10 days of storage was 
observed respectively for sugarcane kept open and 
covered with trash. Statistical analysis of variance 
showed significant (p<0.05) effect of storage period 
and methods. Moisture vaporization after being har-
vested is the cause of weight loss for sugarcane. The 
results are in line with Srivastava et al. (2009), who 
reported that the effective method to minimize sugar 
and cane weight in stale sugarcane is with covering 
the harvested cane. 

Figure 1: Average weight loss (%)  

Analysis of variance (ANOVA) indicated a signifi-
cant (p<0.05) effect of storage period and methods on 
brix percentage (Figure 2). Brix percentage decreased 
gradually with the passage of storage time. Initial brix 

percentage in sugarcane was observed to be 19.26% 
which then decreased to 15.83% and 17.15% for sug-
arcanes kept open and covered with sugarcane trash. 
Brix percentage directly relates to moisture deficit in 
cane, which decreases with a decrease in weight loss. 
The results are in line with Briket and Stein (2004) 
who reported that brix content is adversely affected 
by delay in processing of cut cane.

Figure 2: Average brix percentage.

The graphical representation shown in Figure 3 shows 
the losses occurred in pol/sucrose of sugarcane for 
both applied conditions. Sucrose percentage of sug-
arcane was significantly (p<0.05) affected by storage 
period and methods. Initial sucrose percentage was 
observed to be 15.90 which then decreased to 10.87% 
and 12.97% respectively for sugarcane kept open and 
covered with trash. The loss in pol/sucrose might be 
due to the aging of harvested cane via continuing 
inversion and their biochemical and microbiological 
agents. The results are in line with Rakkiyappan et al. 
(2009) who reported that each day delay in process-
ing of harvested cane decrease pol/sucrose in cane.

A gradient increase in loss of purity percentage after 
harvesting was observed in both conditions applied 
(Figure 4). The analysis of variance showed that the 
storage period and methods had significant (P<0.05) 
affect. Percentage of purity decreased with increase in 
period of storage, maximum loss of 68.73 and 78.70% 
were observed respectively for methods kept open and 
covered with trash. The loss of purity is subjected to 
harvesting time and temperature, increasing storage 
and higher temperature lead more loss for the canes 
kept open. The results are in line with Sohu et al. 
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(2011), they founded adverse effect on purity percent-
age of juice in cane with each day delayed after harvest.

Figure 3: Average sucrose percentage.

Figure 4: Average purity percentage.

Losses for Fibre percentage occurred in canes are 
graphically shown in Figure 5. Fibre percent of cane 
increased with increasing the number of days. The 
study resulted that the fibre percentage in sugarcane 
kept open increased from 15.70 to 19.18 whereas for 
sugarcanes covered with trash resulted an increase 
in loss from 15.70 to 17.46. The analysis of variance 
showed a significant (p<0.05) effect of storage period 
and methods. This may be due to the environmental 
temperature, possibly breaking down the insoluble 
polysaccharides. The results are in line with Nazir et 
al. (2000) and Sohu, et al. (2011) they reported that 
there was an inverse effect on fibre content in cane 
and it consecutively increased with each delayed day.

Affected percentage of commercial cane sugar (CCS) 
for both conditions are shown in Figure 6. Initial ob-
servation for sugarcane was observed to be 11.08 while 
after 10 days the percentage reduced to 6.51 and 8.25 re-
spectively for sugarcane kept open and covered with trash. 
The analysis of variance showed that the storage period 
and methods had significant (p<0.05) affect. This refers 
to the total recoverable sugar percent in the cane, which 
with passage of period and loss of moisture decreases, 
greater loss of CSS was observed for the canes which 
were kept open. The results are in line with Uppal and 
Sharma (2004), who’s consolidated experience, revealed 
that each day delay in milling of harvesting cane would 
result substantial loss of commercial cane sugar (CCS).

Figure 5: Average fibre percentage.

Figure 6: Average commercial cane sugar (CCS) percentage.

Conclusions

Method of preserving sugarcane with trash proved 
that the sugarcane can be preserved at a very low cost 
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with minimum quality losses until sold. As it does 
not require any expertise or advance technology, it is 
strongly suggested to the farmers to adopt the meth-
od covered with trash for storing, which do provides a 
convenient and safe storage system.
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