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ABSTRACT

High soil humidity in early ripening sugarcane causes low sugar yield. Early ripening
sugarcane varieties such as PS 881 could not solve this problem. Some new early ripening
sugarcane varieties have been known to generate more sugar yield PS 881. This study was
done to analyze the performance of early ripening sugarcane clones on Inceptisol soil in
Karangploso Research Station, Malang, starting from May 2015 until August 2016. The study
was arranged in a Randomized Block Design with four replications. The treatment involved
five early ripening clones (PS 04 125, PS 05 124, PS 04 303, PS 06 204, and PS 06 395)
and one control variety (PS 881). The results showed that PS 04 125 clone obtained sugar
yield (8.51 t ha) greater than PS 881 variety (7.62 t ha'). PS 05 124, PS 06 204, PS 06
204, and PS 06 395 clones obtained sugar yield (7.71-7.88 t ha™) which was not significantly
different from PS 881 variety. PS 04 303 clone obtained sugar yield (6.48 t ha™) lesser than
PS 881 variety.
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Sugar cane milling season in Indonesia occurs for 6-7 months, starting in May-June
and ending in October-November. Rainfall accumulation 4 months before sugarcane harvest
affects the actual sugar yield in sugar factories (Cardozo et al., 2015). High rainfall
accumulation 4 months before the milling leads to moist soil. High soil moisture before the
harvest decreases the value of brix and pol, reducing the sap value (Hossain et al., 2009 and
Singh et al., 2012). High soil moisture causes a decrease in sugar yield (Loganadhan et al.,
2012) which eventually causes lower actual sugar yield in sugar factory (Cardozo et al.,
2015). Early harvest can also reduce the amount of maximum sugar yield (crystal yield) by
23.70-45.39% (Viator et al., 2010).

The possibility of declines in sugarcane crystal yield can be anticipated in the beginning
of the milling though certain arrangement of sugarcane varieties that produce high yields in
high soil moisture conditions. Varieties that produce high yields under high humidity
conditions are called early ripening varieties, while those that produce high yields under low
humidity conditions are identified as slow ripening varieties. Whereas, sugarcane varieties
that produce high yields under moderate humidity conditions are called moderate ripening
varieties (Riajaya et al., 2016).

The ideal proportion of sugarcane arrangement in Indonesia is 30% early ripening
varieties, 40% moderate ripening varieties and 30% slow ripening varieties. The early
ripening varieties used in this study included PSCO 902, VMC 86-550, PS 863 and PS 881
with the potential for crystal yield of 8.52 each; 8.92; 9.23 and 9.58 t ha-1. The potential
crystal yield could not support the sugar self-sufficiency program. The potential crystal sugar
yield is one of the factors affecting the success of sugar self-sufficiency program that it needs
to be enhanced by applying new arrangement of high yielding varieties (Heliyanto et al.,
2018).

The arrangement of new high yielding sugarcane varieties for early ripening sugarcane
was carried out by producing 5 clones that potentially produce higher amount of crystal sugar
yield. The five clones had to be compared with PS 881 to examine if they can outperform the
yield produced by PS 881. On the other hand, sugarcane development in Indonesia is
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carried out on some different soil types, including inceptisol soil. This study determined the
look of some superior early ripening sugarcane clones grown in inceptisol soil compared to
PS 881.

MATERIALS AND METHODS OF RESEARCH

This study took place in KP. Karangploso Malang District from May 2015 to August
2016. Experiments were arranged using a randomized block design with 4 replications. The
treatment involved 5 potential clones and one comparison variety (PS 881). The six
treatments included (1) PS 04 125, (2) PS 05 124, (3) PS 04 303, (4) PS 06 204, (5) PS 06
395, and (6) PS 881. Each treatment was conducted using 8 rows with 10 m length and 110
cm PKP.

Manure at a dose of 5 tons/ha™, which is equivalent to 6.1 kg of each cage was used.
The planting started in June 2015. The planting material was cut into two mules and then
pretreated using pesticides. Two mules were planted in each row, with a total population of
20 mules per row.

Plant maintenance included seed sowing done 2 weeks after planting by planting the
available seeds until reaching 20 plants per row.

Manuring was carried out at the age of 3-4 weeks after planting and 3 months after
planting in the rows. Fertilizer at a dose of 400 kg Phonska + 600 kg ZA per hectare was
applied. Phonska fertilizer (0.5 kg per hour) and ZA fertilizer (0.25 kg per hour) were given in
the first fertilization, while the remaining ZA fertilizer (0.5 kg per hour) was given at the
second fertilization. Weeding was carried out 2 times simultaneously with manuring (I and II).
Irrigation was carried out just before the manuring (there is no rain), while pest control was
performed based on the level of pest attack.

Plant growth was observed by observing the number of stems, length of sections, stem
length and diameter of the stem before harvest. Harvesting was done at 12 months of age.
Observations were made by taking a sample of 1 family per row, in which 4 rows were taken
per plot.

Productivity components were measured including the number and weight of the stems
before harvest. The number of rods with minimum length of 150 cm was counted except for
the side bars.

The yield was observed through squeezing-related factors, weight, and the value of
sap before harvesting. Sample stems were squeezed with mills to extract the juice. The sap
obtained was measured based on weight, brix and pol. Sugarcane productivity observation
was carried out during harvest by weighing the harvested stems from all of the rows expect
the ones located on the side. The squeezing factor (FP) was calculated based on the weight
of the sap divided by the weight of the sample stem. Sap value (NN) was calculated using
this following formula.

NN = 0.4 x (brix — pol)
Yield was measured using this following formula:
Yield (%) = FP x NN
Analysis of variance was performed to the obtained data using MSTAT version 5.1
software. The gaps in the treatments were identified using the Least Significant Difference
Test with sig value set at 5%.
RESULTS AND DISCUSSION
Growth. Internode length, number of internodes, length and stem diameter in inceptisol

soil which were growth variables were influenced by the clones / varieties tested (Table 1).
PS 04 125, PS 06 204 and PS 06 395 had larger internodes and PS 05 124 had smaller
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internodes than PS 881. The length of sugarcane was influenced by plant genetics and
environmental conditions (Junejo et al., 2010). Petel et al, 2014, suggested that plant genetic
factors would affect the length of sugarcane knots under the same environmental conditions.
Gomathi et al. (2013) stated that different stem lengths were due to different varieties used.
The clones / varieties used in inceptisol soil greatly influenced the number of
internodes per growing sugarcane stem (Table 1). PS 05 124 and PS 04 303 clones
produced more segments, while PS 04 125 and PS 06 395 clones produced lesser than PS
881. The genetic factors of plants affected the number of cane stem segments (Bonnett et
al., 2006). As stated by Jamoza et al. (2014) and Djumali et al. (2018), differences in the
number of stem segments produced are affected by genetic differences of the sugarcane.

Table 1 — Growth components of 5 superior sugarcane clones and comparator PS 881
on inceptisol soil

Clones / Varieties Segment length Total segment Stalk length Stalk diameter (mm)
(cm) (Pieces) (cm)
PS 04 125 15.22a 16.82d 256.03cd 23.31c
PS 05 124 11.13c 21.25a 235.72e 24.28b
PS 04 303 12.74b 20.69a 263.48bc 24.45b
PS 06 204 15.47a 17.72c 274.15b 22.52d
PS 06 395 15.39a 18.67b 287.49a 21.27e
PS 881 12.95b 19.25b 249.34d 25.21a
LSD 5% 0.55 0.79 0.71 0.71

Note: Numbers accompanied by the same letter in one column means no significantly different in the 5% LSD
test.

The length of sugarcane stalks was influenced by the clones / varieties used (Table 1).
In PS 06 395, PS 06 204 and PS 04 303 longer stem lengths were obtained, while and PS
05 124 had shorter stem lengths than PS 881 varieties. (Khan et al, 2012) found a positive
correlation between stem length and the number of stem segments. PS 06 395 and PS 06
204 clones produced longer stem lengths and PS 04 303 produced more stem internodes
compared to PS 881 variety, all of which had longer stem lengths than PS 881. Streck et al.
(2010) and Islam et al. (2011) also suggested that the genetic differences in the plants used
would affect the length of the stems. The use of different varieties / clones affected the
diameter of the sugarcane stalks as shown in (Table 1). The diameter of the stems produced
by the clones tested did not match the PS 881 variety, even it had greater diameter. PS 06
395 produced the least stem diameter. Widyasari et al., (2009) explained that plant genetic
factors and the environment affect the diameter of sugarcane stalks. Menossi et al., (2008)
argued that in a homogeneous environmental condition, plant genetics would affect stem
diameter. Whereas, Rahman et al. (2008) showed that the use of different sugarcane
varieties resulted in different stem diameters.

Sugarcane Productivity. Sugarcane productivity covered stem weight and number of
stems that were influenced by plant genetics (Table 2). PS 04 303 produced the same stem
weight as PS 881, while the other clones had lower ones, and the PS 06 395 clone had the
lowest one. There was a positive correlation between stem diameter and length and stem
weight (Junejo et al., 2010; Shakoor-Ruk et al., 2014). The results of the study (Ghaffar et
al., (2012) showed that the stem length parameters are the same, while the diameter of the
stem affects the weight of the stem, and vice versa. The PS 06 395 clone produced longer
stem length, but the stem diameter was the smallest, resulting in the lowest stem weight. The
results of this study are consistent with the ones of Chohan et al. al. (2014), stating that the
use of different sugarcane varieties will result in different sugarcane stem weights.

The clones tested other than PS 04 303 produced more stems than the PS 881 variety
(Table 2). Ayeele and Tegene (2014) stated that genetic and environmental factors affect the
number of sugarcane stalks per unit area produced. Dashora, (2012) also suggested that
plant genetics in a uniform growing environment would affect the number of sugarcane
stems. Widyasari et al. (2009) showed that the use of different sugarcane varieties resulted
in a different number of stalks.

41



RJOAS, 9(105), September 2020

The productivity of sugarcane in inceptisol soil is influenced by plants’ genetic factors
(Table 2). PS 06 204 and PS 04 125 produced slightly different productivity that PS 881 and
PS 04 303, in which the productivity was at the lowest level. Stem weight and number of
stems are the main components of sugarcane productivity (Soomro et al., 2012; Tyagi et al.,
2013). Khalid et al., (2015) believe that higher sugarcane productivity is influenced by the
number of stems and weight of sugarcane stalks. PS 06 204 and PS 04 125 clones produced
lower stem weights and a large number of stems that the productivity was not quite different
from PS 881 varieties with low productivity. The different properties of sugarcane varieties
brought different productivity as stated by Kumar et al. (2012) and Zao et al. (2015).
Similarly, Kumar et al. (2012) and Zao et al. (2015) also found similar phenomenon.

Table 2 — Stalk weights, number of stalks and productivity of 5 sugarcane clones and comparison
of PS 881 on inceptisol soil

Clones / Varieties Stalk Weiglht Total sltalk Productlivity
(kg stalk™) (stalk m™ row) (tha™)
PS 04 125 1.116bc 9.84b 79.15ab
PS 05 124 1.121b 8.79c 70.92c
PS 04 303 1.280a 6.76e 62.32d
PS 06 204 1.115bc 10.23a 82.16a
PS 06 395 1.043c 9.88b 74.22bc
PS 881 1.281a 8.42d 77.67ab
LSD 5% 0.071 0.11 6,91

Note: Numbers accompanied by the same letter in one column are not significantly different in the 5% LSD test.

Yield. Genetic factors of sugarcane affected the yield, including the milling yield and the
percentage of the sap produced. (Table 3). The tested clones showed no different milling
factor from the PS 881 variety, except for PS 06 395 which produced less milling yield factor.
Genetic and environmental factors influence the milling factors. (Inoue et al., 2009).
Kuspratomo et al., (2012) also highlighted that plant genetics in a uniform growing
environment will influence the milling factors, Smiullah et al. (2013) also proved that different
sugarcane varieties resulted in different milling factors.

The clones tested in this study produced higher sap values, except for the PS 06 204
clone which obtained similar value to PS 881 variety (Table 3). Singh et al., (2010)
suggested that genetic factors and the uniformity of the environment for sugarcane will affect
the value of sap for they are correlated (Kuspratomo et al., 2012). Smiullah et al. (2013)
showed that differences in plant genetic factors bring different sap values.

The results of the observations (Table 3) show that the yield of sugarcane planted on
inceptisol soil depended on the clones / varieties tested. The tested clones produced higher
yields, except for PS 06 204 clones which were not different from PS 881. This outcome
support the statement (Khan et al., 2012) stating that milling factor and sap value correlate
with yield. Similarly, Bahrani et al., (2009) and Keshavaiah et al., (2012) also state that the
increase in yield is influenced by the increase in sap value and milling factors.

Table 3 — Sucrose content components, sucrose content potential and sucrose yield of 5 sugarcane
clones and comparison of PS 881 on inceptisol soil

Clones / Varieties Juice extraction Juice value Juice Potency Sucrose yield (t ha™) (%)
PS 04 125 0.631a 17.11b 10.78a 8.51a
PS 05 124 0.652a 16.91b 11.00a 7.82b
PS 04 303 0.626a 16.63b 10.41a 6.48c
PS 06 204 0.622a 15.38c 9.57b 7.88b
PS 06 395 0.566b 18.44a 10.41a 7.71b
PS 881 0.651a 15.08c 9.81b 7.62b
LSD 5% 0.028 1.09 0.59 0.43

Note: Numbers accompanied by the same letter in one column mean that they are not significantly different in the
5% LSD test.

The clones PS 05 124, PS 04 125, and PS 04 303 produced higher sap values, while
the milling factors were not different from the PS 881 variety, resulting in more yields
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obtained. PS 06 395 produced inadequate milling factor, but the sap value was greater,
producing greater amount of yield than the PS 881 variety. As explained by Kuspratomo et
al. (2012), differences in sugarcane varieties used lead to different amount of yield.

Crystal Yield. The crystal yield of sugarcane planted on inceptisol soil was influenced
by the clones / varieties of the sugarcane (Table 3). PS 04 125 produced higher crystal yield
compared to PS 04 303, while the tested clones showed no differences from PS 881.
Soomro et al., (2012) and Rehman et al., (2014) stated that sugarcane productivity and the
sugarcane yield affect the amount of crystal yield. PS 04 125 clones had similar productivity,
but it produced higher vyield, resulting in more amount of crystal yield compared to PS 881.
PS 04 303 clones produced higher vyields, but the productivity was much lower that the
crystal yield was lower than PS 881 variety. Islam et al. (2011) argued that genetic varieties
lead to differences in the crystal yield.

CONCLUSION

PS 04 125 produced higher amount of crystal yield than PS 881. PS 05 124, PS 06
204, PS 06 204, and PS 06 395 clones produced insignificantly different crystal yield than PS
881. Finally, the crystal yield produced by PS 04 303 was found lesser than the one of PS
881.
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