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Abstract

Sorghum is one of the cereal crops currently being widely developed as an alternative food in
Indonesia. One of the approaches is through research in the field of plant breeding. To initiate the
development of more advanced research, with future research focused on developing local cultivars
as part of local wisdom that preserves sustainability and genetic diversity, information is needed
regarding the phenological characteristics and growth phases of sorghum plants as conducted in
this study. The plant materials used were two local sorghum genotypes of East Sumba, namely
Watar Hammu Manippa Tadda and Watar Hammu Mitting Nggangga. A descriptive research
method was used to provide a detailed description of the characteristics of sorghum plants. The
research was conducted from June to December 2024 at the Science Techno Park (STP), Faculty of
Agriculture and Business, Satya Wacana Christian University, Wates Village, Getasan District,
Semarang Regency, at an altitude of 1118 meters above sea level. The results showed that the local
East Sumba sorghum genotypes, Watar Hammu Manippa Tadda and genotype Watar Hammu
Mitting Nggangga, have similar phenological charactersistics in terms of leaf, stem, and root, while
their seed characteristics and panicle shapes of the two types are different, with clear distinctions
in seed and panicle morphology serving as important differentiating traits. Based on the growth
phase, there are no significant differences between the two genotypes. The research results
indicates that both genotypes have strong potential as breeding materials, with breeding efforts
best directed toward combining the superior traits of each genotype, maintaining local adaptation
while improving seed productivity and quality. This study provides detailed information on the
phenological characteristics and growth phases of two local sorghum varieties from East Sumba.
Information related to plant phenology is an important foundation for developing sorghum
breeding research in Indonesia. Knowing the characteristics of the plant also supports the optimal
use of sorghum as a food source or alternative feed.
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INTRODUCTION

Sorghum (Sorghum bicolor L. Moench) is a cereal plant that has the potential to become an
alternative food source because it contains carbohydrates and other nutrients that are adequate as food
crops. Apart from being a food source, sorghum stem biomass can also produce sap which can be used as
a raw material for making bioethanol. Sorghum is known to be resistant to pests and diseases and can be
cultivated well on dry and flooded land and can also adapt well to marginal land conditions (Dewi, 2017).
In Indonesia, sorghum plants have actually been known and cultivated for a long time in several regions
such as in several islands of Java, NTB and NTT, it's just that their utilization is not optimal. So far, sorghum
plants have only been used as edge plants to divert bird pests.

A number of studies to increase sorghum production have been carried out by various institutions,
including BATAN (Sihono et al. 2022), USDA (Dial 2012), Plant Research Center (Subagio 2014) and many
more national and international agencies that continue to develop sorghum varieties to increase the yield
of sorghum plants. Some Indonesian farmers in Kendari, Southeast Sulawesi; Sumba, NTT; and Sidrap,
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South Sulawesi have developed sorghum for various purposes such as animal feed, flour, and syrup
(Wicaksana and Rachman 2018). Even the development of sorghum cultivation in Flores has also been
synchronized with the potential of natural tourism, so that the region can become an agro-tourism area.
Sorghum has also been widely developed into various processed products such as pop gum, sorghum rice
(Lestari 2019), and can be processed into flour as an alternative to the use of wheat as a raw material for
wheat flour (Sanyoto et al. 2021). Sorghum grass can also be used as silage or material for animal feed and
also processed into renewable fuel (Dewi, 2017).

Seeing the great potential of sorghum as an alternative food crop, the Ministry of Agriculture
continues to promote research and development related to technology or the creation of superior
varieties of sorghum to support food diversification programs in Indonesia (Indra, 2022). The phenology
of sorghum plants needs to be known as a basis for sorghum cultivators or plant breeders in cultivating
and developing superior varieties of sorghum. Plant phenology is the science of the timing and occurrence
of the phases of plant growth that occur naturally (Debataraja et al., 2022). The phenology of a plant is
influenced by environmental factors such as air humidity, temperature, and rainfall (Mahdya et al., 2020).

Sorghum phenotypic is important to know because it can determine the specific function of
sorghum, namely the suitability of sorghum plant varieties whether as animal feed or as food crops. By
knowing sorghum phenology, it can also be known how recommendations for sorghum cultivation include
nutrient and water management, as well as pest and disease control in sorghum plants in each growth
phase. Research on sorghum plants that has been carried out so far has used local sorghum varieties from
the East Nusa Tenggara region. This happens because most of the NTT region has dry land with a dry
climate so that people tend to cultivate sorghum because it is tolerant of dry environmental conditions
(Wicaksana & Rachman 2018).

The problem faced in the development of sorghum is the limited information on the phenology of
local sorghum plants in East Sumba, so for this reason it is necessary to conduct further research on the
phenology of local sorghum plants in East Sumba. Especially in environmental conditions that are different
from the area of origin, namely East Sumba, so that later East Sumba local sorghum varieties can be
developed in areas with different environmental conditions such as in highland areas with lower
temperatures. This research is also useful for the development of genotypes into superior variety
candidates. This research aims to obtain data on specific growth phases and phenology in local sorghum
from East Sumba genotypes Watar Hammu Manippa Tadda and Watar Hammu Mitting Nggangga.

MATERIALS AND METHOD

Place and Time

This research was conducted at the Science Techno Park (STP), Faculty of Agriculture and Business,
Satya Wacana Christian University, Wates Village, Getasan District, Semarang Regency, with an altitude of
1118 meters above sea level. Getasan has an average rainfall of 270 mm with an average rainy day of 17
rainy days. The research was conducted during June - December 2024, began in the middle of the dry
season and continued into the early rainy season. These conditions were chosen to match the sorghum's
region of origin, East Sumba, which has a relatively dry climate throughout the year. When entering the
grain filling phase, the soil was sufficiently moist and water was available for the plants, allowing the
loading and unloading mechanisms in the sorghum plants to function optimally. Sorghum cultivation in
both the dry and rainy seasons has its own advantages that can be utilized to improve the success of
cultivation. The dry season, with higher light intensity and lower rainfall, supports optimal photosynthesis,
thereby accelerating sorghum plant growth and reducing the risk of pest and disease attacks that usually
develop under humid conditions. Meanwhile, the rainy season, with higher humidity and sufficient rainfall,
helps meet the water needs of the plants, especially during the panicle formation and grain filling.

Materials and Tools

Data collection was obtained from direct observation in the field, namely by cultivating sorghum
plants. This experiment used genotypes Watar Hammu Manippa Tadda and Watar Hammu Mitting
Nggangga which were planted in 4 experimental blocks. The population in this study were sorghum plants
and the samples used in this study were 32 sorghum plants in each genotype which were divided into 4
experimental blocks. The planting distance of each plant is 50 x 50 cm.
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Research Methods

Observations on plants were carried out by recording the time of each growth phase in plants,
namely phase 0 (germination) to phase 9 (Physiological Maturity). In this study, observations were also
made on the phenology of sorghum plants. Documentation was carried out using a dark photo background
to minimize the occurrence of color changes in the photo results. The plant phenotype observed was the
color of the leaf blade, leaf surface, leaf margin, panicle shape type, seed description, root description and
stem cross section, leaf angle, stem diameter, leaf width, leaf length, leaf chlorophyll content, maximum
tiller number and 1000-grain weight.

Tabel 1. Plant Phenotype Observation Variables and Methods

Karakter Observation Method

Observations were made using a bow placed on the leaf bone at

0
Leaf angle (°) the base of the leaf.

Observations were made using the RHS Colour Chart to match the

Leaf color
color of the sorghum leaves.

Measurements were taken using a ruler at the widest part of the

Leaf width (cm) sorghum plant

Measurements were taken using a meter, the leaves were
Leaf length (cm) measured from the base of the leaf to the tip of the leaf following
the leaf bone.

Measurements were taken using a SPAD chlorophyll meter by
Leaf chlorophyll content (unit) averaging the results of measurements at the tip, middle and base
of the leaf.

Observations were made by observing the shape of the leaf

Description of leaf shape surface, leaf tip and leaf base.

Measurements were taken using a refractometer on the upper

Total dissolved solids (°Brix
( ) part of the stem that had water content

Measurements were taken using a caliper at the largest part of

Trunk diameter (mm) the 3rd leaf internode.

Observations were made by cutting the stem transversely and

-secti f th
Cross-section of the rod observing the xylem and phloem.

Observations were made by looking at the shape and color of the

Description of seed shape seeds.

Observations were made by observing the shape and color of the

Root shape decryption
P yp roots.

Measurements were made by taking 100 seeds randomly, then

the seeds were weighed using a digital scale and the weight was

recorded as X grams. This process was repeated three times (thus
1000-grain weight obtaining Y and Z data). Next, the weight of 1000 items is
calculated by the formula:

X+Y+Z
3

Observations were made by observing the type and shape of
panicles.

10

Panicle description

RESULTS AND DISCUSSION

The two genotypes of local sorghum plants of East Sumba are cultivated in different environments
from their areas of origin, having phenological differences including growth phases, leaf morphology, stem
morphology, root morphology, panicle shape and also seed morphology. The genotype Watar Hammu
Manippa Tadda originated from Pulu Panjang Village, Nggaha Oriangu Subdistrict which is located on the
island of Sumba, precisely in the Southwest part of East Sumba Regency Province (Rivki et al. 2020a) and
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the genotype Watar Hammu Mitting Nggangga originated from Palanggay Village, Pahunga Lodu
Subdistrict (Rivki et al. 2020b). The two locations of origin of the genotypes used both have short rainfall
and long dry seasons. D, Yusuf et al., and Maiyuslina (2015) stated that internal factors such as hormones
and genes can inherit traits in plants and external factors such as environmental conditions which include
water, nutrients, humidity, temperature and light can affect plant characteristics.

Leaf Phenology in the Maximum Vegetative Phase of Sorghum Plants
Leaf Color and Chlorophyll

Based on the results of observations made in figure 1, it shows that the local East Sumba Sorghum
genotypes Watar Hammu Manippa Tadda and Watar Hammu Mitting Nggangga have the same color,
namely green group NN137, ‘Greyish Olive Green A’. Leaf color is influenced by the chlorophyll content in
the leaves, this is in accorandce with research conducted by Andniswari et al., (2019) who observed
changes in leaf color by observing changes in chlorophyll content which showed that generally leaf
chlorophyll decreased in number when the leaves changed color from green to other colors.

GREEN NN137 GREEN NN137
GROUP GROUP

Greyish Olive Green A » Greyish Olive Green A

(a) (b)

Figure 1. Leaf Color Grouping of Sorghum Genotypes, a. Watar Hammu Manippa Tadda; b. Watar
Hammu Mitting Nggangga

Based on the measurement of leaf chlorophyll using the SPAD chlorophyll meter, the two genotypes
showed almost the same SPAD value, namely East Sumba local sorghum genotype Watar Hammu Manippa
Tadda showed an average value of 56.15 SPAD and East Sumba local sorghum genotype Watar Hammu
Mitting Nggangga showed an average value of 60,88 SPAD. The SPAD results observed in this study were
higher compared to the research conducted by Siregar et al., (2020) where the SPAD measurement carried
out on sorghum plants of the GH-33 genotype was 50.10 SPAD, as well as research conducted by
Usnawiyah et al., (2021) on sorghum plants of the Numbu variety which showed the highest level of leaf
greenness as indicated by the SPAD value, the average was 25.4 + 0.78 while the lowest was found in the
Samurai 2 variety which was 20.4 + 0.80. Usnawiyah et al. (2021) stated that a high SPAD value indicates
a greater photosynthate production from photosynthesis, which can lead to an increase in sorghum
harvest value.

Leaf Surface

The leaf surface of the Watar Hammu Manippa Tadda genotype and Watar Hammu Mitting
Nggangga genotype both have slippery leaf surfaces (Figure 2). The slippery surface of sorghum leaves is
thought to be due to the waxy content that makes sorghum plants resistant to drought stress. Zubair and
& Padjadjaran (2018) explained that sorghum has silica in the endodermis and also a waxy layer on the
leaves to reduce water evaporation when exposed to high temperatures and intense sunlight, and when
experiencing water shortages. The presence of this silica and waxy coating helps prevent sorghum leaves
from wilting quickly.
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(a)
Figure 2. Leaf Surface of Sorghum Genotypes, a. Watar Haommu Manippa Tadda; b. Watar Hammu
Mitting Nggangga

In this study, it is also known that there are fine hairs at the tip of the leaf which can be seen from
Figure 3 and also fine hairs around the leaf tongue area (Figure 4). Shahzad (2021) states that fine hairs on
the surface of plants including leaves are called trichomes, where the density of hairs has an influence on
the biological behavior of insect pests, especially as a barrier to prevent sucking insects from sticking the
stylet used to suck nutrients from plants, and blocking ovipositor tools in insect pests in the process of
laying eggs. Based on research by Praptiningsih et al., (2017) on corn plants, it has physical defense
characteristics such as hair, trichomes, spines, and leaf thickness, which can affect preferences and kill or
inhibit the development of Spodoptera frugiperda. Trichomes on maize leaves also play an important role
in preventing S. frugiperda larvae from feeding on the leaves and act as a physical barrier on the leaf
surface. Through this, it is suspected that the two local sorghum genotypes of East Sumba have resistance
to pest attack because the hairy leaf surface in the area around the leaf tongue tends to be disliked by
pests. Apart from being resistant to pests, Jumiati and & Andrias (2020) stated that fine hairs or trichomes
have an important role in reducing evaporation, so the presence of trichomes at the base of sorghum
leaves of the Watar Haommu Manippa Tadda genotype and the Watar Hammu Mitting Nggangga genotype
is thought to play a role in the resistance of sorghum plants to drought stress conditions.

Figure 3. Leaf Tip Surface of Sorghum Genotypes, a. Watar Hammu Manippa Tadda; b. Watar Hammu
Mitting Nggangga

Figure 4. Tongue Leaf Surface of Sorghum Genotypes, a. Watar Hommu Manippa Tadda; b. Watar
Hammu Mitting Nggangga
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Leaf Edge

The edges of the leaves on the local East Sumba Sorghum genotype Watar Haommu Manippa Tadda
and the genotype Watar Haommu Mitting Nggangga do not have too much difference, where the edges of
the leaves on the two genotypes are finely serrated on 2/3 of the length of the leaf at the tip, while on 1/3
of the length of the leaf at the base the edges are flat. The Watar Hammu Manippa Tadda genotype has
tighter and sharper serrations than the Watar Hammu Mitting Nggangga genotype. The serrated leaf edge
shape possessed by the two sorghum genotypes is thought to be resistant to plant pests that have a biting
and chewing mouth type.

Figure 5. Leaf Edge of Sorghum Genotypes, a. Watar Hammu Manippa Tadda; b. W atar Hammu
Mitting Nggangga

Leaf Tilt Angle

Sorghum plants generally have a parallel leaf bone shape. East Sumba local sorghum genotype
Watar Hammu Manippa Tadda has an average leaf inclination angle of 300 while genotype Watar Hammu
Mitting Nggangga has an average leaf inclination angle of 250. The angle of the leaves on the plant affects
the effectiveness of land use because the smaller the angle of the leaves, the plant leaves will be upright
so that the plants can be planted more densely. In addition, the more upright the leaves allow plants to
get maximum sunlight on the entire surface of the leaves, which can maximize the photosynthesis process.

According to Fahrindra et al., (2024), a small leaf angle can increase the efficiency of sunlight energy
conversion. This energy absorption efficiency allows the photosynthesis process to run more optimally,
which then contributes to an increase in crop yields. Conversely, if the angle of the leaves is getting bigger,
it allows the reception of sunlight on the leaves to be uneven so that the surface of the leaves that are not
exposed to sunlight becomes moist and has the potential to become a place for parasites such as fungi,
pests and other pathogens to develop. This is explained by Putri et al., (2019) which states that leaves that
receive low sunlight, namely the lower leaves, result in these leaves potentially being parasitic leaves that
only function as assimilate users. As a result, the assimilate that should be allocated to economically
valuable parts of the plant is reduced.

This study shows that the East Sumba local sorghum genotype Watar Hammu Manippa Tadda has
a greater average leaf inclination angle than the Watar Hammu Mitting Nggangga genotype, this indicates
that the Watar Hammu Mitting Nggangga genotype is more efficient in land use and more efficient in the
use of solar energy for photosynthesis because the small angle allows even irradiation on the leaf surface
of the Watar Hommu Mitting Nggangga genotype.

Leaf Width and Length

East Sumba local sorghum genotype Watar Hammu Manippa Tadda has an average leaf width of
8.23 cm and leaf length of 96.67 cm while the genotype Watar Hammu Mitting Nggangga has an average
leaf width of 6.1 cm and leaf length of 79 cm. Sorghum leaves have parallel leaf bones. The length and
width of sorghum leaves affect leaf area, so that it can determine whether a sorghum genotype is more
appropriate for use as animal feed because it has more forage or it is more appropriate to process the
seeds as feed ingredients.

Harmini (2021) explained that Sorghum can be classified into several types, namely grain sorghum,
single cut forage sorghum (used for silage), dual-purpose sorghum (mainly for industrial purposes), and
multicut forage sorghum (utilized as forage). Based on its phenology, East Sumba local sorghum Genotype
Watar Hammu Manippa Tadda and Genotype Genotipe Watar Hommu Mitting Nggangga are included in
the multicut forage sorghum type, which is sorghum that is suitable for cultivation as forage for animal
feed because its vegetative growth is quite long, the growth cycle is fast and has a lot of forage which can
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be seen from the size of the stem and leaves. Thus, it contributes positively to increasing the amount of
fresh biomass. Harmini (2021) also stated that plant height, stem diameter, and number of leaf blades are
some indicators of sorghum production as an Animal Feed Plant (AFP).

Stem Phenology in the Maximum Vegetative Phase of Sorghum Plants

Sorghum plants have stems that consist of a series of series between internodes and also books.
Sorghum stems have a cylindrical shape with a diameter that varies according to the genotype. In this
study, it is known that the East Sumba local sorghum genotype Watar Hammu Manippa Tadda has an
average stem diameter of 20.57 mm while the Watar Hammu Mitting Nggangga genotype has an average
stem diameter of 12.75 mm. This indicates that the East Sumba local sorghum genotype Watar Hammu
Manippa Tadda has better growth compared to the Watar Hommu Mitting Nggangga because, the larger
the stem diameter of a plant allows better plant growth, this happens because the diameter of the stem
is able to support the plant more strongly so that it does not easily collapse.

Sorghum stems have internodes in a row, where each internode has a groove that is located
beseling and contains water which is high in sugar content. Total soluble solids in local East Sumba sorghum
genotype Watar Hammu Manippa Tadda is 5,8 °Brix while in the genotype Watar Hammu Mitting
Nggangga is 9 %Brix. The brix level in sorghum stems is influenced by environmental conditions, especially
temperature and irrigation, lack of liquid causes the concentration of sugar in the stems to be high so that
the measured brix value is also higher. A less than optimal environment such as temperature affects the
metabolic process of sorghum plants resulting in low sugar content in sorghum stems (Indra et al., 2024).
Based on the Brix value, it is suspected that the Watar Hammu Mitting Nggangga genotype has the ability
to adapt to a higher environment compared to the Watar Hammu Manippa Tadda genotype.

Aryani F et al. (2022) explains that in each stem segment there is a root band and above it there is
a growth ring that can produce a new stem if the top of the stem is damaged. As show in figure 6. The
transport tissue in the center of the sorghum stem is thicker than the base or tip. The stem will be wrapped
around by new leaves which will then fall off as the leaves dry and age. Branching from sorghum leaves
occurs more often at the top of the plant than at the base near the roots.

Xylem

| Floem

} Endodermis |1
i

Epidermis

Figure 6. Ross-section of sorghum stem (a) Watar Hammu Manipa Tadda and (b) Watar Hammu
Mitting Nggangga

Panicle Phenology in the Maximum Vegetative Phase of Sorghum Plants

East Sumba local sorghum genotype Watar Hammu Manippa Tadda and genotip Watar Hammu
Mitting Nggangga have an upright panicle shape. The panicle stalk of the Watar Haommu Manippa Tadda
genotype is longer than that of the Watar Hammu Mitting Nggangga genotype so that the Watar Hammu
Mitting Nggangga genotype has a compact panicle density while the Watar Hommu Manippa Tadda
genotype has a loose panicle density. Setiyagama et al., (2017) stated that the type of sorghum race can
be identified through its panicle shape. Panicle density is also an important characteristic to distinguish
different sorghum genotypes.
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Figure 7. Panicle Shape of Sorghum (a) Watar Hammu Mitting Ngangga and (b) Watar Hammu Manipa
Tadda

Seed Phenology in the Maximum Vegetative Phase of Sorghum Plants

East Sumba local sorghum genotype Watar Hammu Manippa Tadda has a larger seed size
compared to the Watar Hammu Mitting Nggangga genotype. The Watar Hammu Manippa Tadda
genotype has an average seed length of 5.91 mm and seed width of 4.06 mm while the Watar Haommu
Mitting Nggangga genotype has an average seed length of 5.78 mm and seed width of 3.95 mm. The
weight of 1000 grains in East Sumba local sorghum genotype Watar Haommu Manippa Tadda is 24.3 grams
and the weight of 1000 grains in the genotype Watar Hammu Mitting Nggangga is 22.6 grams. Arif et al.,
(2022) stated that the weight of 1000 seeds gives an idea of the potential of plants to produce quality
seeds.

The East Sumba local sorghum genotype Watar Hommu Manippa Tadda has a black seed color with
light brown hairs on the seed tip while the Watar Haommu Mitting Nggangga genotype has a solid black
seed color throughout the seed surface. The Watar Hommu Manippa Tadda genotype has a rounder seed
shape than the Watar Hommu Mitting Nggangga genotype which has a more oval seed shape.

(a) (b)

Figure 8. Seed sorghum genotypes (a) Watar Hammu Manippa Tadda and (b) Watar Hammu Mitting
Nggangga

Root Phenology in the Maximum Vegetative Phase of Sorghum Plants

Sorghum has fibrous roots and has adventive roots in the lowest stem segment above the soil
surface. Lestari (2019) stated that sorghum's tolerance to drought stress is due to the presence of silica
deposits in the endodermis of sorghum roots, which function to protect the roots from damage due to dry
conditions. In addition, the root system is fine and located deep enough to make sorghum able to absorb
water intensively.

Roots in both genotypes of East Sumba local sorghum have the same shape, based on the results
of the study it is known that the East Sumba local sorghum genotype Watar Hammu Manippa Tadda has
a root length of 38 cm and a root width of 60 cm while the genotype Watar Hammu Mitting Nggangga has
a root length of 37 cm and a root width of 65 cm. The roots of the East Sumba local sorghum genotype
Watar Hommu Manippa Tadda have a larger root size, this happens because physiologically the East
Sumba local sorghum genotype Watar Hammu Manippa Tadda has a larger size compared to the Watar
Hammu Mitting Nggangga genotype both from the stem diameter, plant height and leaf area. So that the
Watar Haommu Manippa Tadda genotype has larger roots to support the establishment of plants.
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(b)

Figure 9. Rooting of Sorghum Genotypes, a. Watar Hammu Manipa Tadda; b. Watar Hammu Mitting
Nggangga

Growth Phase of Sorghum Plants

Observations of the growth phase of sorghum plants followed the standards of Vanderlip (1993)
which divided the growth of sorghum plants into 10 growth phases, namely phase 0 - phase 9. The results
of observations of growth phases were observed on the day after planting until entering the Physiological
maturity phase (Table 2). The growth phase of local East Sumba sorghum plants of the Watar Hammu
Manippa Tadda genotype had a longer growth phase during the vegetative phase compared to the growth
phase of the Watar Hammu Mitting Nggangga genotype. By knowing the growth phase of sorghum plants,
itis hoped that it can be arecommendation regarding fertilization and better cultivation of sorghum plants.

Recommendations for fertilizing sorghum plants, should be done twice, namely at the time of the
emergence of the 3rd leaf and in the growth point differentiation phase. In the growing point
differentiation phase, namely on days 38-45 for the Watar Hammu Manippa Tadda genotype and days 40-
43 for the Watar Hammu Mitting Nggangga genotype, it is a phase where the absorption of nutrients by
plants occurs optimally so that stem growth takes place quickly along with plant growth, in this phase the
need for nutrients and water is very high. By applying fertilizer at the growth point differentiation phase,
it will be very helpful in ensuring optimal plant growth (Aryani F et al., 2022).

Recommendations for sorghum cultivation in Indonesia are to adjust the sorghum planting time to
the season in Indonesia, in Indonesia generally the rainy season occurs from October to March and the
dry season occurs from May to September (Setiawan 2021). The effect of season on sorghum planting
time is related to the availability of water, where water plays an important role in the seed germination
process, so that in the germination phase sufficient water is needed to meet the water needs of the
planted seeds. Sorghum planting in the dry season is also vulnerable to bird pests and less than optimal
seed filling due to limited water availability (Murandingsih and & Uran, 2021). With this, sorghum planting
should be carried out in the rainy season, so that it is more efficient in meeting the water needs of sorghum
seeds. Meanwhile, in the generative phase sorghum requires low rainfall because high rainfall near harvest
in sorghum plants can cause sorghum seeds to germinate before harvest, seed rot and pest attacks on
sorghum seeds (Aryani F et al., 2022).

Tabel 2. Sorghum Growth Phase

Phase Age (day after planting)

Code Phase
W.H Manippa Tadda W.H Mitting Nggangga

FO Emergence 4-7 3

F1 Three-Leaf 12-15 14-15

F2 Five-Leaf 24-30 25-29

F3 Growth point differentiation 38-45 40-43

F4 Flag leaf visible 52-62 53-57

F5 Booting 62-75 57-67

F6 Flowering 73-87 64-76

F7 Soft dough 85-101 76-90

F8 Hard dough 95-113 98-112

F9 Physiological maturity 119-127 125-132
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Based on the growth phase of the sorghum genotypes Watar Hammu Manippa Tadda and Watar
Hammu Mitting Nggangga, the recommended planting in Indonesia is at the end of the rainy season in
March. So that the generative phase of sorghum occurs in the dry season, namely May to June. Thus the
use of water for sorghum plants is more effective and the sorghum seeds produced can be of high quality.

CONCLUSION

Based on the research conducted, it can be concluded that the phenotype characteristics of the
local sorghum genotypes from East Sumba, Watar Hommu Manippa Tadda and Watar Hommu Mitting
Nggangga, are similar in terms of leaf, stem, and root traits, while their seed characteristics and panicle
shapes are differ. Based on the growth phase, differences between the two genotypes were seen in the
generative phase. The development of these two sorghum genotypes can be utilized both as a source of
food (seeds) and as feed, by utilizing their biomass.

REFERENCE

Arif Rahman, Dwi Ratna Anugrahwati, and Akhmad Zubaidi. 2022. “Uji Daya Hasil Beberapa Genotip
Tanaman Sorgum (Sorghum Bicolor. L Moench) Di Lahan Kering Lombok Utara.” Jurnal llmiah
Mahasiswa Agrokomplek 1(2): 164-71. doi:10.29303/jima.v1i2.1448.

Aryani F, Nurul, Faigatun Tajuddin N, Khusnul Khatimah, Nur Magfira, Aliyah Khairunnisa I, and Nurfadillah
Aminuddin W. 2022. “Buku KP Tim Balitsereal Biologi UNM (BUDIDAYA TANAMAN SORGUM).” : 1—
30.

D, Elvira S, Muhamad Yusuf, and Maiyuslina Maiyuslina. 2015. “Karakter Agronomi Beberapa Varietas
Sorgum Pada Lahan Marginal Di Aceh Utara” Jurnal Agrium 12(1): 1-4.
doi:10.29103/agrium.v12i1.371.

Danniswari, Dibyanti, Nizar Nasrullah, and Bambang Sulistyantara. 2019. “Fenologi Perubahan Warna
Daun Pada Terminalia Catappa, Ficus Glauca, Dan Cassia Fistula ” Jurnal Lanskap Indonesia 11(1):
17-25. d0i:10.29244/jli.v11i1.25822.

Debataraja, Raymon BT, Budi Waluyo, and Darmawan Saptadi. 2022. “Studi Fenologi Karakter Agronomi
Pada Beberapa Genotipe Tanaman Ercis (Pisum Sativum L.).” Produksi Tanaman 010(09): 475-82.
doi:10.21776/ub.protan.2022.010.09.02.

Dewi Elvira Sari, Yusuf Muhammad. 2017. “Potensi Pengembangan Sorgum Sebagai Pangan Alternatif.”
Jurnal Agroteknologi 7(2): 27-32.

Dial, H.l. 2012. “Plant Guide for Sorghum (Sorghum Bicolor L.).” USDA-Natural Resources Conservation
Service: 5. http://www.nrcs.usda.gov/.

Fahrindra, FR, S Sri, and P Setyastuti. 2024. “Sifat Daun , Pertumbuhan Dan Hasil Tanaman Jagung Hibrida
Pada Berbagai Dosis Pupuk N.” BIOFARM: J limiah Pertanian 20(1): 65-71.

Harmini, Harmini. 2021. “Pemanfaatan Tanaman Sorgum Sebagai Pakan Ternak Ruminansia Di Lahan
Kering.” Livestock and Animal Research 19(2): 159. doi:10.20961/lar.v19i2.42359.

Indra, Gio, Akhmad Zubaidi, and Dwi Ratna Anugrahwati. 2024. “Pertumbuhan Dan Kadar Brix Beberapa
Varietas Tanaman Sorgum ( Sorghum Bicolor ( L.) Moench ) Pada Percobaan Di Rumah Kaca Growth
and Brix Content of Some Varieties of Sorgum Plant ( Sorghum Bicolor ( L .) Moench ) in a
Glasshouse Experiment.” 3(3): 206—-12.

Indra Rochmadi, M.Si. 2022. “Kebijakan Dan Program Pengembangan Sorgum Di Indonesia.” Kementrian
Pertanian Direktorat Jendral Tanaman Pangan. https://tanamanpangan.pertanian.go.id/detil-
konten/iptek/131 (April 21, 2024).

204
10.30596/agrium.v28i2.24217



Characterization of Phenology and Growth Phases of Local Sorghum (Sorghum bicolor L. Moench) from
East Sumba

Jumiati, and Andrias Hafidhawati S. 2020. “Morfologi Jenis Tembelekan (Lantana Camara L.)Di Beberapa
Wilayah Kepulauan Buton.” Majalah limiah Biologi Biosfera : A Scientific Journal 37(3): 152-55.
doi:10.20884/1.mib.2020.37.3.1135.

Lestari, Tri. Eries Dyah Mustikarini. Rion Apriyadi. 2019. Teknologi Pengelolaan Lahan Pasca Tambang
Timah. Cetakan pe. ed. Novia Anggraini. Ponorogo: Uwais Inspirasi Indonesia.
https://play.google.com/books/reader?id=YT--DwWAAQBAJ&pg=GBS.PR2.

Mahdya, Arifa Syahanna, Tati Nurmala, and Yuyun Yuwariah. 2020. “Pengaruh Frekuensi Penyiraman
Terhadap Pertumbuhan, Hasil, Dan Fenologi Tanaman Hanjeli Ratun Di Dataran Medium.” Kultivasi
19(3): 1196-1201. doi:10.24198/kultivasi.v19i3.26945.

Murdaningsih, Murdaningsih, and Adrianus F G Uran. 2021. “Kajian Agronomi Potensi Pengembangan
Tanaman Sorgum Varietas Numbu Di Kabupaten Ende.” Jurnal Budidaya Pertanian 17(1): 23-27.
doi:10.30598/jbdp.2021.17.1.23.

Praptiningsih, Y., N. W. Palupi, T. Lindriati, dan I. M. Wahyudi. 2017. “Jurnal Agroteknologi.” Sifat-Sifat
Seasoning Alami Jamur Merang (Volvariella Volvaceae) Terfementasi Menggunakan Tapioka
Teroksidasi Sebagai Bahan Pengisi 11(1): 11(1): 1-9.

Putri, Yoladeva Anneke, Husni Thamrin Sebayang, Dan Nur, Edy Suminarti, Jurusan Budidaya, and
Pertanian Fakultas. 2019. “Pengaruh Pengurangan Jumlah Dan Posisi Daun Pada Tanaman Sorgum
Effect Reduction of the Number and Position Leaves on Sorghum Plants.” Jurnal Produksi Tanaman
5(10): 1716-23.

Rivki, Muhammad, Adam Mukharil Bachtiar, Teknik Informatika, Fakultas Teknik, and Universitas Komputer
Indonesia. 2020a. “KECAMATAN NGGAHA ORI ANGU DALAM ANGKA 2020 (112).
https://sumbatimurkab.bps.go.id/id/publication/2020/09/28/0fda24e6ddb914c1e2bdc99f/keca
matan-nggaha-oriangu-dalam-angka-2020.html.

Rivki, Muhammad, Adam Mukharil Bachtiar, Teknik Informatika, Fakultas Teknik, and Universitas Komputer
Indonesia. 2020b. “PAHUNGA LODU DALAM ANGKA 2020” (112).
https://sumbatimurkab.bps.go.id/id/publication/2020/09/28/97edd41ff8986c118888d575/keca
matan-pahunga-lodu-dalam-angka-2020.html.

Sanyoto, Budi Luwar, Andreyanto -, Mashuri -, Liza Rusdiyana, and Dzakwan Shidqul Aziz. 2021. “Rancang
Bangun Mesin Penepung Biji Sorgum Sebagai Alternatif Bahan Baku Tepung Terigu Dalam Produk
Olahan Makanan Dengan Kekasaran 100 Mesh.” Jurnal Nasional Aplikasi Mekatronika, Otomasi dan
Robot Industri (AMORI) 2(1). doi:10.12962/j27213560.v2i1.9128.

Setiawan, Dedi. 2021. “Analisis Curah Hujan Di Indonesia Untuk Memetakan Daerah Potensi Banjir Dan
Tanah Longsor Dengan Metode Cluster Fuzzy C-Means Dan Singular Value Decompotition (SVD).”
Engineering, MAthematics and Computer Science (EMACS) Journal 3(3): 115-20.
doi:10.21512/emacsjournal.v3i3.7428.

Setiyagama, M Jefri, A Zainul Arifin, and Dan Sulistyawati. 2017. “KARAKTERISASI BEBERAPA GENOTIP
SORGUM (Sorghum Bicolor L.) LOKAL JAWA TIMUR GENOTYPE CHARACTERIZATION OF LOCAL
SORGHUM (Sorghum Bicolor L.) EAST JAVA.” : 18-22.

Shahzad, Muhammad. 2021. “A Review on Role of Trichomes in Plant Physiology and Genetic Mechanism
Involved in Trichome Regulation in Cotton.” Pure and Applied Biology 10(2): 458-64.
d0i:10.19045/bspab.2021.100049.

Sihono, Indriatama, Maryono, and Human. 2022. “Uji Daya Hasil Beberapa Galur Mutan Harapan Sorgum
Manis (Sweet Sorghum) Di Gunung Kidul, Yogyakarta.” Jurnal lImiah Aplikasi Isotop dan Radiasi
18(1): 10. d0i:10.17146/jair.2022.18.1.6554.

205
10.30596/agrium.v28i2.24217



Lita Wahyu Rika Wati, Agnes Dwi Meitasari, Theresa Dwi Kurnia

Siregar, Syahanda Riswandi, Eko Pramono, Muhammad Kamal, and M. Syamsoel Hadi. 2020. “Pengaruh
Sistem Pertanaman Terhadap Pertumbuhan, Produktivitas, Dan Viabilitas Benih Pasca Simpan
Beberapa Genotipe Sorgum.” Jurnal Galung Tropika 9(2): 124—-36. doi:10.31850/jgt.v9i2.590.

Subagio, Herman. 2014. “Perakitan Dan Pengembangan Varietas Unggul Sorgum Untuk Pangan, Pakan,
Dan Bioenergi.” Iptek Tanaman Pangan 9(1): 39-50.

Usnawiyah, Usnawiyah, Khaidir Khaidir, Muhammad Yusuf N, and Elvira Sari Dewi. 2021. “Pemanfaatan
Lahan Salin Tadah Hujan Untuk Budidaya Sorgum.” Jurnal Agrium 18(1): 46-51.
doi:10.29103/agrium.v18i1.3841.

Vanderlip, RL. 1993. “How a Sorghum Plant Develops.” Kansas State University: 1-20.
http://agris.fao.org/agris-
search/search.do?recordID=US201300034315%5Cnhttp://www.ksre.ksu.edu/bookstore/pubs/s3.
pdf.

Wicaksana, Arif, and Tahar Rachman. 2018. “Sorgum Inovasi Dan Pengembangan.” Angewandte Chemie
International Edition, 6(11), 951-952. 3(1): 10-27.
https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576e1b6bf.

Zubair, Anas, and Universitas Padjadjaran. 2018. SORGUM - Tanaman Multi Manfaat.
https://www.researchgate.net/publication/323535445.

206
10.30596/agrium.v28i2.24217



