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Abstract

Sugar productivity decreased in 2015-2016 by 11.76% and reached the lowest
productivity in 2017 of 4,985 kg/ha White Crystal Sugar (GKP). The reason could be due
to the presence of several types of sugarcane that experienced a decrease in yield during
cultivation, such as nutrient deficiencies which resulted in divergent sugarcane plant
height. Then the low sugarcane juice contained in sugarcane plants also affected
production results. This study aimed to determine the growth and yield performance of
sugarcane (Saccharum officinarum L.) clones SB01, SB04, SB19, SB20. This research
was conducted in the garden of the Center for Sugarcane Research and Development
(P3T) Faculty of Agriculture, University of Muhammadiyah Gresik, PG GEMPOLKREP
and PT Perkebunan Nusantara X (PTPN X). Sumobito District, Jombang Regency from
March to June 2021. Materials for observations used clones SB 01, clones SB 04, clones
SB 19, and clones SB 20. The variables observed were sugarcane shoots, sugar cane
stalks, and sugarcane leaves. Data analysis used descriptive analytical, variability and
heritability.
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Introduction

Sugar cane is a plant that can only grow 108355 hectares or 25.20% and large state
well in areas with a tropical climate and plantations (PBIN) covering an are occurred
includes types of grass that are grown as between 2015-2016 with a decrease of 11.76%
producing sugar from the stem. As a and achieved the lowestproductivity in
tropical country, [ndonesia has the 2017 of 4985 kg'ha GEP(Ditjenbun, 2019).
potential for high sugarcane production Sugarcane (Saccharum officinarum L) 15 a
The area of sugarcane m 2018 reached valuable plant, quite economical, because
429 939 hectares which was dominated by it iz the main fraw material in  the
people’s plantations (PR) covering an area manufacture of sugar. Sugarcane plants

of 258,722 hectares or 60.17% of the total contain sap which can be processed into
area of sugarcane in Indonesia, large private sugar crystals (Putra, E_, Sudirman, A

plantations (PBS) covering 62 882 hectares
or 14.63% (Dijenbun, 2019). Significant
reduction in sugar productivity sharply

134

https://creativecommons.org/licenses/by-nc/4.


https://orcid.org/0000-0001-7598-1614
https://orcid.org/0000-0002-7911-4507

KONTRIBUSIA

Indrawati, W., 2016). Sugar is one of nine
basic ingredients of Indonesian society.
Need for white crystal sugar (GKP) is
currently estimated at 2.9 million and
refined crystal sugar (GKR) at 2.8 million
tons so that the total national sugar demand
reaches 5.7 million tons. Sugar production
2015 was estimated at 2.73 million tonnes
indicating that National sugar needs are still
not fulfilled (Ditjenbun, 2013).

There are several methods of plant
crossing that can help to make the crossing
process easier. After the crossover occurs,
next further selection. With the passage of
time, accumulation pool of elders will be
obtained, some of which can be released as
the best clones for the region certain, some
are not good enough to be commercialized,
some are removed because they are not in
accordance with the breeding objectives
that have been previously established
(Lahay, R. R. 2009). In all plant breeding
programs, pools will always change where
newcomers will enter while those who
others out (Blackburn, 1984).

A clone is a group of plants within
a certain species which is propagated
vegetatively by using certain plant organs
and the group has certain characteristics
that are different from those owned by
other plant groups which are also
propagated vegetatively in the same
species (Mawardi, Surip and Suhendi
Dedy 2004).

The stages of the plant breeding
process lies on the plant identification
stage which becomes a benchmark in
determining a  variety. Identifying
characteristics of morphology of the SB
clone (Setyo Budi) was carried out to
determine the tendency of the clone to the
parent. Plant identification can be done in

4 methods, including taxonomy Kkeys,
writing plant descriptions, comparing
specimens, comparing pictures, and

opinions of institutions or experts. The
method Used inthis study is to compare
specimens
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directly. This method is considered
effective in knowing the type of sugarcane
because the object can be compared to
real.

Method

This research was carried out in
March — June 2021 in the garden of the
Center for Sugarcane Research and
Development (P3T) Faculty of
Agriculture, Universityof Muhammadiyah
Gresik, PG GEMPOLKREP and PT
Perkebunan Nusantara X (PTPN X),
Sumobito District, Jombang Regency with
an altitude of = 90 meters above sea level.
The tools used in this research are sickle,
magnifying glass (loop), ruler, meter,
refractometer, raffia string, caliper,
machete, camera and other stationery.
Cameras were used asdocumentation that
supported and complemented data in the
field. The material used is clone SB 01, SB
04 clone, SB 19 clone, and SB clone 20.
This study wused data analysis using
descriptive analysis, variability and
heritability methods. Observation
parameters included sugar cane shoots,
sugar cane stalks, leaves. While the
growth parameters included plant height,
stem density, stem diameter and brix.

Results and Discussion

Observation  of  morphological
characterswas carried out in several stages.
The first stage was the identification of
suitable clones to be observed. The second
stage was a land survey to ensure the
condition of sugarcane plants according to
the desired clone to be observed with
morphological characters. The next stage
was mapping the sample to be observed.
The method of determining the sample was
by selecting plants that had the most
complete morphology and were selected
randomly in a land area. The selected
sample was observed according to the
observed variable that has  been
determined. The results of the observations
of these variables were divided based on
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the morphology of the stems, leaves, and
shoots.

Clone SB01

Sugarcane stalks composed of clone
SBO01 had a zig-zag or (bend) arrangement
of segments. With a book shape of
cylindrical segments, the color of the stem
was green with a thin wax layer so that it
did not affect the color of the stem, it had
growing cracks but no cork cracks, there
was no growing ring, while the terraces
and holes were massive as seen in Figure
4.1 clone SBO01 at 38 WST, June 2021.

Figure 1. Clone SBO1
Source: Documentation,
2021.

Personal June,

Sugarcane leaves in clone SB01 had
a green color, leaf <1/2 of leaf with a
width of 6 cm, leaf triangle color was
green, there were ears of leaves that were
erect with strong growth, they had dorsal
hairs with a narrow area not reaching the
tip of the midrib, loose nature of the
midrib included in the easy category. It
was more clearly presented in Figure 4.2
of the SBO1clone at the age of 38 MST,
June 2021.

Figure 2. Sugarcane leaves on clone SB01
Source: Documentation, Personal June,
2021.

The buds of sugarcane clones SB01
had anoval shape with a growing point in
themiddle of the top of the buds, the buds
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of SBO1 also had wide eye wings, they had
no basal edge hairs and crested hairs or
eyegrooves, the buds were located at the
former base of the leaf midrib. . It was
more clearly presented in Figure 4.3 SBO1
clone at the age of 38 MST, June 2021.

Figure 3. Sugarcane plant buds clone
SB01

Source: Documentation, Personal June,
2021.

Sugarcane clones SBO1 at the age
of 257 DAP, 271 DAP, 285 DAP, and
299 DAP respectively had average stem
length values of 247 cm, 257 cm, 297
cm, and 320 cm. The average stem
diameter was 2.37 cm, 2.47 cm, 2.57 cm,
and 2.83 cm. The average brix values were
22.1%,21.6%, 22.1%, and 21.6%.

The VMC 71/238 variety was
issued July 6, 2015 through SK number
440/Kpts/KB/.120/7/2015. Derived from
the induction from the Philippines, the
result of a cross of POJ 3016 x PHIL 56-
226. This variety also had moderate
germination properties with medium stem
density. Infrequent or sporadic flowering
type and early to middle maturity. The
production potential of VMC 71/238
variety can produce 1,019 ku/ha of
sugarcane with a yield of 9.00% and 91.71
ku/ha of crystal. The VMC 71/238 variety
was also resistant to shoot borer, stem
borer, mosaic disease, smut, and pokkah
boeng disease. The suitability of the
location of the VMC 71/238 variety is
suitable for development in the typology
of paddy fields and uplands with Alluvial
and Grumosol soil types.

Clone SB04
Sugarcane stalks composed of
SB04 clones had a spool-shaped

arrangement of segments. With straight-
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line book shape,the color of the stem was
yellow with a thin wax layer so that it
did not affect the color of the stem, it
had growing cracks but no cork cracks,
there was no ringing growth, but it had a
clearer core and holes as shown in Figure
4.4 clone SB04 at the age of 38. MST,
June 2021.

Figure 4. Sugarcane stalks SB04
Source: Documentation, Personal June,
2021.

Sugarcane leaves on clone SB04
had a yellowish color, leaf arch <% of leaf
length with a width of 4.5-5 cm, leaf
triangle color was green, there were ears of
leaves that were erect with moderate
growth, they had dorsal hairs with a wide
area, loose nature midrib including easy
category. It was more clearly presented in
Figure 4.5 clone SB04. at 38 MST, June
2021.

Figure 5. Sugarcane plant leaves clone
SB04
Source:
2021.

Documentation, Personal June,

The buds of sugarcane clones SB04
had a round shape, the widest part was in
the middle with a growing point in the
middle of the top of the buds, the buds of
SB04 also had wide eye wings. They did
nothave basal edge hairs and crest hairs or
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eye grooves, shoot eyes located at the base
of the leaf midrib more clearly shown in
Figure 4.6 clone SB04. at 38 MST, June
2021.

Figure 6. Sugarcane shoots on clone SB04
Source: Documentation, Personal June,
2021.

Sugarcane clones SB04 at the age of
257 DAP, 271 DAP, 285 DAP, and 299
DAP respectively had average stem length
values of 256 cm, 267 cm, 303 cm, and
323 cm. The average stem diameter values
were 2.13 cm, 2.20 cm, 2.30 cm, and 2.42
cm. The average brix values were 18.6%,
19.3%, 21.0%, and 21.3%. or medium and
early to mid-cooking time. The potential
production of PS 862 variety could
produce sugarcane in paddy fields with
sugarcane Yyields of 370 ku/ha with a yield
of 1.51% and crystal 91 ku/ha.

The PS 862 variety was also
resistant to shoot borer, stem borer, mosaic
disease, and sensitive to pokkah boeng
disease. The suitability of the location of
the PS 862 variety was suitable for
development in the typology of paddy
fields and dry fields. The PS 862 variety
was issued October 9, 1998 through SK
number 685.b/Kpts-1X/1998. Derived from
the F162 polycross cross in 1986 from
selection number PS 86 — 8504. This
variety also had moderate germination
properties with medium stem density.
Flowering type was rare.

Clone SB19

Sugarcane stalks composed of
SB19 clones had a cylindrical arrangement
of segments. With a zigzag or (bend) book
shape, the stem color was green with a
thick wax layer, had no growing cracks
and no cork cracks.

Vol 6, Issue 1, 2023



KONTRIBUSIA

Figure 7. Sugarcane stalks on clone SB19
Source: Documentation, Personal June,
2021.

Sugarcane leaves on clone SB19
had a light green color, leaf arch > 1/2
length with a width of 5.5-6 cm, leaf
triangle color was green, there were ears of
leaves that were erect with strong growth,
they had dorsal hairs with a narrow area,
characteristic off the midrib including the
medium category. It was more clearly
presented in Figure 4.8 at the age of 38
MST, June 2021.

Figure 8. Sugarcane leaves on clone SB19
Source: Documentation, Personal June,
2021.

The buds of sugarcane clones SB19
had a round shape, the widest part in the
middle with a growing point in the middle
of the top of the bud, the buds of SB04
also had wide eye wings. The wings were
serrated and had no basal hairline and
crested hairs or eye grooves, the buds
were located at the base of the leaf midrib.
It was more clearly presented in Figure 4.9
at the age of 38 MST, June 2021.
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Figure 9. Sugarcane shoots on clone SB19
Source: Documentation, Personal June,
2021.

Sugarcane clones SB19 at the age of
257 DAP, 271 DAP, 285 DAP, and 299
DAP respectively had average stem length
values of 249 cm, 277 cm, 293 cm, and
303 cm. The average stem diameter values
were 2.30 cm, 2.40 cm, 2.50 cm, and 2.60
cm. The average brix values were 21.4%,
22.0%, 21.8%, and 22.0%.

The VMC 71/238 variety was
issued July 6, 2015 through SK number
440/Kpts/KB/.120/7/2015. Derived from
the induction from the Philippines, the
result of a cross of POJ 3016 x PHIL 56-
226. This variety also had moderate
germination properties with medium stem
density. Infrequent or sporadic flowering
type and early to middle maturity. The
production potential of VMC 71/238
variety could produce 1,019 ku/ha of
sugarcane with a yield of 9.00% and 91.71
ku/ha of crystal. The VMC 71/238 variety
was also resistant to shoot borer, stem
borer, mosaic disease, smut, and pokkah
boeng disease. The suitability of the
location of the VMC 71/238 variety was
suitable for development in the typology
of paddy fields and uplands with Alluvial
and Grumosol soil types.

Clone SB20

Sugarcane stalks composed of
SB20 clones had a cylindrical arrangement
of segments. With straight segment book
shape, yellow stem color with thick wax
layer, no growing cracks and no cork
cracks, there was a growing ring, terraces
and holes were massive. It was more
clearly presented in Figure 4.10 at the age
of 38 MST, June 2021.
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Figure 10. Sugarcane stalks on clone
SB20
Source:
2021.

Documentation, Personal June,

Sugarcane leaves on clone SB20
had a green color, leaf > % of length with
a width of 5.5-6 cm, leaf triangle color was
green, there were ears of leaves that were
erect with strong growth, they had dorsal
hairs with a narrow area, loose nature
midrib included in the medium category.
more clearly presented in Figure 4.11 at
the age of 38 MST, June 2021.

Figure 11. Leaves of sugar cane on clone
SB20
Source:
2021.

Documentation, Personal June,

The buds of sugarcane clones SB20
had a round shape, the widest part in the
middle with a growing point in the middle
of the top of the buds, the buds of SB20
also had wide eye wings. The wings were
serrated and had no basal hairline and
crested hairs or eye grooves, the buds
were located at the base of the leaf midrib.
It was more clearly presented in Figure
4.12 SB20 clone. at 38 MST, June 2021.
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Figure 12. Sugarcane shoots on clone
SB20
Source:
2021.

Documentation, Personal June,

Sugarcane clones SB20 at the age of
257 DAP, 271 DAP, 285 DAP, and 299
DAP respectively had average stem length
values of 243 cm, 267 cm, 293 cm, and
300 cm. The average stem diameter values
were 2.30 cm, 2.41 cm, 2.51 cm, and 2.62
cm. The average brix values were 23.6%,
24.3%, 24.0%, and 23.3%.

The PSBM 901 variety was issued
January 16, 2004 through SK number
54/Kpts/SR.120/1/2004. Derived from PS
78 — 127 polycross in 1990. This variety
also had good and simultaneous
germination properties with dense stem
density. The type of flowering was not
flowering and the time of maturity was
early to middle. Production potential of
PSBM 901 \wvariety in paddy field
production could produce sugarcane 704 +
162 ku/ha with a yield of 9.93% + 1.02%
and crystallization 69.5 + 16.3 ku/ha. The
PSBM 901 variety was also resistant to
shoot borer, stem borer, mosaic disease,
smut, and pokkah boeng disease. The
suitability of the location of the PSBM 901
variety was suitable for development in the
typology of rice fields and dry fields in
Lampung and South Sumatra.

Conclusion

The SBOl1 clone had the same
morphological character as the
VMC71/238 variety. It was estimated that
the agronomic potential and production of
clone SBO1 were not much different from
that of the VMC 71/23 variety. The SB04
clone had a tendency to have similar
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morphological characters with the PS 862
variety. It was estimated that the
agronomic and production potential of the
SBO04 clone was not much different from
that of the PS 862 variety. The notation 19
clone had the same morphological
character as the VMC71/23 variety. It was
estimated that the agronomic potential and
production of the notation 19 clone was
not much different from the VMC 71/23
variety. The SB20 clone had a tendency to
have similar morphological characters with
the PSBM 901 variety. It was estimated
that the agronomic potential and
production of the SB20 clone were not

much different from the PSBM/901

variety.
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