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ABSTRACT: Zingiberaceae plants have varying tolerance to shade from the canopy of forest garden stands. It 

is important to know about the existence of Zingiberaceae plants under forest gardens stands because these 

plants have important functions, both ecological functions in the ecosystem and economic functions for humans. 

This research aims to determine the species of Zingiberaceae plant, population density, distribution area, and 

level of dominance of each plant species.  The data was collected through vegetation surveys using nested 

rectangular plots with a sampling intensity of 2.5%. The data collected includes the species of Zingiberaceae 

plants, the number of individuals for each species, and the species of trees as components of forest garden 

stands. Data were analyzed by calculating density (D), frequency (F), and importance value index (IVI). The 

results showed that the composition of forest garden stands consisted of 25 tree species, dominated by 7 species, 

namely langsat, durian, rubber, candlenut, nutmeg, stink bean, and jointfir. Under the forest garden stands, 16 

species of Zingiberaceae plants consisting of 6 genera were found. The species of Zingiberaceae plants found 

include javanese turmeric, galangal, fragrant ginger, ginger, lempuyang emprit, tepus, shampoo ginger, 

zedoary, forest galangal, crepe ginger, temu giring, purpel ginger, cardamom, torch ginger, wresah, and 

turmeric. There are 2 dominant species of Zingiberaceae plants, namely lempuyang emprit and galangal. 

Lempuyang emprit has IVI of 27.90%, density of 1,583.3 individuals/ha, and frequency of 0.63. Galangal has 

IVI of 24.17%, density of 1,416.7 individuals/ha, and frequency of 0.53. 
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I.  INTRODUCTION 
 

Botanical Characters of Zingiberaceae Plants 

Zingiberaceae is the name of a plant family from the order Zingiberales (Tjitrosoepomo, 1989)  which 

is generally known by Indonesian people as ginger plants (Windarsih et al., 2021) or empon-empon (the 

Indonesian term) (Andini et al., 2020). Zingiberaceae consists of 53 genera and more than 1,200 species 

(Arviani et al., 2024; Silalahi, 2023). Tjitrosoepomo (1989) stated that Zingiberaceae plants are estimated to 

include 1,400 species. It is estimated that the number of Zingiberaceae plant species could include 1,600 species 

(Pitopang et al., 2019; Saensouk, P. & Saensouk 2021) some of which are native to tropical regions 

(Tjitrosoepomo, 1989).   

The species of Zingiberaceae plant has many relatives that live and grow wild in the tropical forests of 

Indonesia (Kinho, 2014). Several countries that are rich in species of Zingiberaceae plant include Indonesia, 

Malaysia, Brunei, Singapore, Thailand, Philippines, and Papua (Andini et al., 2020). It was estimated that the 

species of Zingiberaceae plant found in tropical and subtropical regions are mostly found in Southeast Asia, 

especially in Malaysia and Indonesia (Hutasuhut & Tambunan, 2018). Large areas in Indonesia such as 

Kalimantan and Sumatra have not yet been identified and studied in more depth regarding the existence of the 

diversity of Zingiberaceae plant species (Hutasuhut & Tambunan, 2018). In fact, the exact number of species of 

Zingiberaceae plant in Indonesia is currently not known (Windarsih et al., 2021). 

The habitus (life form) of Zingiberaceae plants is perennial herbaceous plants (Tjitrosoepomo, 1989). 

This herbaceous plant lives for years and is unique in its rhizome because it has rhizomes which contain volatile 
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and aromatic oils (Hutasuhut & Tambunan, 2018). Apart from rhizomes, the leaves of Zingiberaceae plants are 

also aromatic, so Zingiberaceae plants are called aromatic herbaceous plants (Silalahi, 2023).  

The stem of Zingiberaceae plants is a pseudostem formed from a collection of leaf sheaths (Silalahi, 

2023), often short and only supporting many flowers (Tjitrosoepomo, 1989). Below the base of the stem there 

are organs that develop in the soil called rhizomes or rimpang (the Indonesian term) that enlarge in the shape of 

tubers (Hutasuhut & Tambunan, 2018; Tjitrosoepomo, 1989). Rhizome is a modified stem that grows below the 

surface of the soil and in the rhizome there are parts that contain aromatic oils. Rhizome nodes can grow shoots 

and thick roots (Hutasuhut & Tambunan, 2018).  

The leaf is a single leaf which sometimes has 3 components consisting of the leaf blade (lamina), leaf 

stalk (petiolus), and sheath (vagina), as well as the tongues (ligula). The main leaf vein is large, the branches of 

the leaf spine are parallel and close together in an oblique direction towards the tip of the leaf (Tjitrosoepomo, 

1989). The leaf blades are lanceolate or elliptical, and the leaf edges are flat (Silalahi, 2023).  

Flowers (flos) are arranged as compound flowers located at the tip of the shoot. Flowers grow directly 

from rhizomes without leaves (Tjitrosoepomo, 1989). Flowers are epigynous (inferous), bisexual, and 

zygomorphic/monosymmetric (Silalahi, 2023). The flower decoration is clearly visible and consists of three 

petals and three crowns whose bases are attached to form a reed with a striking color (Tjitrosoepomo, 1989). 

Flowers have one functional/fertile stamen which is located in the middle, then two sterile stamens, and several 

reduced stamens which are located in the outer circle (Silalahi, 2023). The sunken ovary has three chambers. 

The fruit (fructus) of Zingiberaceae plants is a type of kendaga fruit (rhegma) which has 3 valves, or a 

type of fleshy fruit that does not open (Tjitrosoepomo, 1989). However, there are also Zingiberaceae plants that 

have capsule type fruit, for example galangal.  The fruit is round or ellipsoid in shape and contains 2-3 seeds. 

Seeds have a seed coat, and contain a lot of endosperm (Tjitrosoepomo, 1989). 

Species of plants in the Zingiberaceae family live in various tropical and subtropical climates, from 

lowland areas to highlands with elevations of more than 2,000 m above sea level (m asl.) (Erwinsyah, et al., 

2022), but are very rare in mountainous areas (Hutasuhut & Tambunan, 2018). The suitable habitat environment 

for Zingiberaceae plants is moist and shady (Arviani et al., 2024), especially in areas with high rainfall (Andini 

et al., 2020). Thus, many Zingiberaceae plants grow wild and cultivated in forests, gardens and forest gardens. 

However, there are several species of Zingiberaceae plants that can live in open areas with full sunlight 

(Erwinsyah, et al., 2022).  

 

Use of Zingiberaceae Plants 

Species of Zingiberaceae plant are multipurpose or multi-use plants (Kinho, 2014) because all plant 

organs can be used (Saensouk, P. & Saensouk 2021). Plants in the Zingiberaceae family have unique 

characteristics because their rhizomes contain extractive substances in the form of essential oils, so they can be 

used for various uses such as spices/flavoring for cooking, traditional medicines, cosmetic ingredients, and 

beverage ingredients (Andini et al., 2020), for food ingredients and as an ornamental plant (Lianah et al., 2020). 

In fact, many people use Zingiberaceae plants for hair care or hair tonic (Hamidi et al., 2022), for vegetable 

ingredients (Hutasuhut & Tambunan, 2018), dyes, fragrances, and ritual ingredients (Saensouk, P. & Saensouk 

2021), as well as for biopesticides or vegetable pesticides (Nufus, 2020).   

Indonesian people have long known Zingiberaceae plants as empon-empon (term in Indonesia), namely 

plants with rhizome roots (Silalahi, 2023). Plants from the Zingiberaceae family are used by the community as 

spices (cooking spices), food ingredients, and ingredients for various traditional medicines/herbal medicine 

(Arviani et al., 2024; Silalahi, 2023). All plants belonging to the Zingiberaceae family have potential as 

ingredients for traditional medicines whose properties are recognized by the modern world and have no bad side 

effects (Darwis et al., 1991). 

All organs of Zingiberaceae plants, from the roots, stems, leaves, and flowers, are useful for human life 

(Hamidi et al., 2022). The plant organs of the Zingiberaceae family contain various secondary metabolite 

compounds (Arviani et al., 2024). These metabolite compounds are also bioactive compounds that can be used 

for medicine (Windarsih et al., 2021). 

Javanese turmeric (Curcuma zanthorrhiza), for example, this plant has long been used for its rhizomes 

by people in Indonesia for traditional medicine, including to treat digestive disorders, jaundice, vaginal 

discharge, increase endurance, and to maintain health (Syamsudin et al., 2019). Rhizome of javanese turmeric 

can also be used as an ingredient in traditional drinks, medicine for worms, diarrhea, diabetes, fever, and wound 

medicine (Silalahi et al.,  2018), medicine for hepatitis, improving blood circulation, and cleansing postpartum 

women (Heyne, 1987). 

Some examples of other species of Zingiberaceae plants that are very often used by the community 

include: crepe ginger (Costus speciosus), galangal (Alpinia galangal), turmeric (Curcuma domestica), zedoary 

(Curcuma zeodaria), torch ginger (Eltingera elatior), ginger (Zingiber officinale), shampoo ginger (Zingiber 
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zerumbet), and temu giring (Curcuma heyneana). Crepe ginger generally lives in the wild, but all its organs are 

used by people in Indonesia to treat diuretic, diaphoretic (sweating), antidote for snake venom (antidote for 

snake venom), and anti-itch (anti-itch) (Aulia et al ., 2024). Crepe ginger rhizomes are also useful for treating 

diarrhea, flatulence and urinary tract infections (Lianah, 2020). 

Galangal rhizomes can be used as cooking spices, young leaves and galangal flowers can be cooked 

into vegetables. Galangal rhizome can also be used to treat skin ailments, calluses, dysentery, respiratory 

disease, cancer, diarrhea, rheumatism, coughs, cholera and toothache (Silalahi et al.,  2018). Boiled water from 

the young rhizomes of the galangal plant is used in baths to treat rheumatism and treat itchy skin.  The juice of 

young galangal rhizomes can also be used to treat bronchitis, heart disease, overcome weakness, and digestive 

disorders (Darwis et al., 1991), as well as diabetes, kidney disease, bronchitis, glandular tuberculosis, and 

catarrhal infections (Mohiuudin et al., 2011). 

Turmeric plants are used by the community for cooking spices, natural food coloring (Heyne, 1987),  

and traditional medicine (Silalahi et al.,  2018). Turmeric rhizome can be used as an ingredient in medicines for 

headaches, stomach ulcers, stomach aches, diabetes, wounds, and malaria (Silalahi et al.,  2018), medicines for 

smallpox, asthma disorders, liver disorders, and treating skin diseases (Rohmah, 2024). Then, zedoary rhizome 

can be used as traditional herbal medicine for cleansing women who are postpartum (Heyne, 1987). The benefits 

of plants as medicines are because they contain several secondary metabolite compounds.  For example, zedoary 

plants contain secondary metabolite compounds including: borneol, isoborneol, benzofuran, curcumenone, 

curcumenol, zederone, furaniodiene, zerumbone, and others (Heyne, 1987).  

Torch ginger has also been used for a long time by the people in various countries as food and medicine 

(Naufalin et al., 2021), to flavor dishes and curries, to cure coughs and fevers, and as a biopesticide (Silalahi et 

al.,  2018). The stems, leaves and rhizomes of kecombrang and its flowers contain bioactive compounds such as 

polyphenols, alkaloids, flavonoids, steroids, saponins and essential oils which have the potential to act as 

antioxidants (Naufalin et al., 2021). Secondary metabolite compounds found in torch ginger plants include 

glycosides, diarylheptanoids, labdane diterpenoids, anthocyanins, kaempferol, quercitrin, quercetin, ergosterol 

5,8-peroxide, cytostenone, isoquercetrin, kaempferol 3-glucuronide, catechin, demethoxycurcumin, decanal, 

dodecanal, 1 - dodecanol, dodecyl esters, dodecanoic acid, 1-tetradecane, saponins, tannins, sterols, (E)ß-

farnesene, ß-cinene, 1,1-dodecanediol diacetate, cyclododecane, α-pinene, 1- dodecene, and various terpenes 

(Heyne, 1987). Extracts from the torch ginger plant can be used for antioxidant, antibacterial, anticancer 

purposes, and can be used as cooking spices and curry (Silalahi et al.,  2018). 

Ginger rhizomes can be used as cooking spices and traditional medicines such as coughs, fevers, and to 

increase appetite (Silalahi et al.,  2018), to treat wounds and snake bites (Heyne, 1987). Ginger rhizomes also 

have high economic value as raw materials for body warming drinks (Silalahi et al.,  2018). Likewise, ginger 

shampoo plants can be used as traditional medicine. Ginger shampoo rhizome decoction has medicinal 

properties for stomach aches, to cure gallbladder and kidney stones, as well as to increase appetite (Heyne, 

1987), and to cure rheumatism, fever, diarrhea and digestive disorders (Silalahi et al., 2018). Meanwhile, temu 

giring (Curcuma heyneana) is useful for treating worms in children, cosmetic ingredients (for powder), 

softening the skin, slimming the body, treating stomach aches, improving digestion, as well as for rubbing 

people's faces so that blood circulation is smooth (Jalil, 2019). 

It should also be noted that Zingiberaceae plants are part of the understory, namely plants that form the 

lower stratum in the forest ecosystem (Indriyanto & Indriyanto, 2023). Apart from being economically 

beneficial for society, Zingiberaceae plants have ecologically important functions as components of biodiversity 

in ecosystems, and function as understory plants in forest ecosystems (Indriyanto, 2024). Kinho (2014) stated 

that Zingiberaceae plant species have functions that are as important as other herbaceous plants in supporting 

the function of forest ecosystems. 

The function of the species of Zingiberaceae plant is a forest soil surface cover plant (Hutasuhut & 

Tambunan, 2018). The function of ground cover plants, among others, is to inhibit surface flow or run-off when 

it rains (Kinho, 2014), so that it can suppress erosion. Thus, Zingiberaceae plants and other understory plants 

have the main function of conserving soil and water because of their numerous root systems and dense clusters 

(Indriyani et al., 2017). Another function of undergrowth is to maintain soil moisture and increase soil organic 

matter (Indriyanto, 2024). 

 

The Wan Abdul Rachman Grand Forest Park 
Wan Abdul Rachman Grand Forest Park (Tahura) is a type of conservation forest in Lampung 

Province, Indonesia. Tahura is designated by the Indonesian government as a collection of natural or artificial 

plants and/or animals, native and/or non-native species which are used for research, science, education, 

cultivation support, and utilization of environmental conditions (Pemerintah Republik Indonesia, 2024).  

Within the Tahura, 6 blocks were formed for effective management.  One of the management blocks is 

a traditional block which is used as a place for traditional cultivation by the community (forest farmers) around 
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the forest by applying MPTS (multipurpose trees species) agroforestry techniques (UPTD Taman Hutan Raya 

Wan Abdul Rachman, 2017). The application of the MPTS agroforestry technique can realize the restoration of 

vegetation in the form of forest garden stands from which forest farmers can harvest non-timber products, but 

forest farmers cannot cut down the wood (Indriyanto, 2022). In this way, vegetation cover in the form of a forest 

garden can be preserved. 

It is hoped that the formation of a forest garden stand will create habitat conditions under the stand that 

will make it a suitable place for species of Zingiberaceae plant to live.  Considering that the benefits of 

Zingiberaceae plants are broad (multi-purpose) both economically and ecologically, the presence of plants in 

conservation areas also needs to be considered to be preserved. Therefore, research was carried out to determine 

the presence of the species of Zingiberaceae plant in the areas cultivated by forest farmers in the Tahura Wan 

Abdul Rachman area. 

 

II. Methods 
 

Research Site 

The research was conducted at the Talang Mulya Forest Farmer Group’s cultivation area in the 

Traditional Block of the Bandar Lampung Resort, part of the Wan Abdul Rachman Grand Forest Park (Tahura 

in Indonesian), Lampung Province, Indonesia (Figure 1). 

The Talang Mulya Forest Farmer Group is member of the 14 Forest Farmer Group Alliances of Wana 

Raya, all of whom are farmers managing cultivation areas within the Wan Abdul Rachman Grand Forest Park. 

They have a total of 51 active members who cultivate an area of 47.95 hectares across the Wan Abdul Rachman 

Grand Forest Park. In all of the cultivation areas managed by these farmers, and forest garden stands have been 

established, consisting of various tree species under the MPTS agroforestry program, which has been cultivated 

since 1998 (Gapoktanhut Wana Raya, 2019).  

  

 
Figure 1. Map of the research site at the farmers’ cultivated area of Talang Mulya Forest Farmer Group in  

                Wan Abdul Rachman Grand Forest Park, Lampung Province, Indonesia (adapted from UPTD  

                Taman Hutan Raya Wan Abdul Rachman, 2017). 

 

The Talang Mulya Forest Farmer Group’s cultivation area are located at elevation range of 210 to 822 

m above sea level (m asl.) (Gapoktanhut Wana Raya, 2019). According to the Schmidt-Ferguson classification, 

Talang Mulya Forest Farmer Group’s cultivation area has a wet climate condition (type B) with an average 

annual rainfall of 1,627.2 mm, average air humidity of 81.7%, and average air temperature of 28.1°C (UPTD 

Taman Hutan Raya Wan Abdul Rachman, 2017). There are three soil types composing this area, namely 

Dystropepts, Humitropepts, and Kanhapludults. However, Dystropepts present as predominant soil type, 
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covering approximately 94.31% of the Wan Abdul Rachman Grand Forest Park area (UPTD Taman Hutan Raya 

Wan Abdul Rachman, 2017). 

Equipment 

The equipment used for this research consists of measuring tapes, a clinometer, a handheld GPS, 

measuring string, stakes, an abney level, a thermohygrometer, a lux meter, a writing board, ballpoint pens, and 

tally sheets. 

 

Data Acquisition 

The observation and data acquisition were conducted for five months, from August to December 2021. 

The data were acquired through field vegetation survey using 30 nested rectangular plots from an overall 47.95 

ha survey area with 2.5% sampling intensity. Four plot types were used for observing tree species, namely: a) 2 

m × 2 m for seedling phase; b) 5 m × 5 m for sapling phase; c) 10 m × 10 m for pole phase; and d) 20 m × 20 m 

for old tree phase. Then, a 2 m x 2 m plot was also used to observe Zingiberaceae plants. The nested rectangular 

plots were design following the Figure 2. 

 
Figure 2. Design of nested rectangular sample plots used in this research. 

A= 2 m x 2 m sample plot for observing trees species in the seedling phase and Zingiberaceae plants. 

B= 5 m x 5 m sample plot for observing trees species in the sapling phase. 

C= 10 m x 10 m sample plot for observing trees species in the pole phase. 

D= 20 m x 20 m sample plot for observing trees species in the old tree phase. 

The sugar palm trees were observed based on the following criteria: 

1. Seedling phase: those sprout tree seeds until they reach a maximum height of 1.5 meters. 

2. Sapling phase: those trees that are more than 1.5 meters in height with stem diameters of less than 10 cm. 

3. Pole phase: those trees whose stem diameters are 10–19 cm. 

4. Old tree phase: those trees whose stem diameters are 20 cm or more.   

 

The sample plots were systematically arranged using 100 m interval along three transect lines in the 

same direction to the terrain slope or aligned with changes in elevation. The detailed configuration of the 

sample plots is shown in Figure 3. 

The collected data include number of individuals of trees species at each growth phase, number of 

individuals of each species of Zingiberaceae plant, altitude and slope, intensity of solar radiation on the forest 

garden floor where Zingiberaceae plants grow, air temperature, and humidity.  
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Figure 3. Layout of research sample plots at the farmers’ cultivated area of Talang Mulya Forest Farmer Group 

in Wan Abdul Rachman Grand Forest Park, Lampung Province. 

 

Data Processing 
1.  Analysis of Density 

Density indicates the zise of the plant population. The density of plant population represents number of 

individual plant (trees and Zingiberaceae plants) per area unit, which is defined following the calculation of 

Indriyanto (2021). 

 

                          (1) 

             (2) 

2.  Analysis of Frequency 

Frequency is the intensity of finding a species of plant. Frequensy indicates the wide or narrow 

distribution of a plant species in the study area. The frequency of plant species was calculated using the 

following formula (Indriyanto, 2021). 

             (3) 

Where F is frequency of plant (trees or Zingiberaceae plants) founded in studied area. Further, the frequency of 

plant is classified as follow of Indriyanto (2021). 

a. High frequency if F> 0.67. 

b. Moderate frequency if 0.33≤ F ≤ 0.67. 

c. Low frequency if F< 0.33. 

 

                  (4) 

3. Analysis of Coverage 

Coverage is the ratio of the basal area to the area of entire sample plot. Basal area is the cross-sectional 

area of the stem at a height of 1.30 m from the base of the tree stem. Coverage is calculated using the following 

formula (Indriyanto, 2021). 

                   (5) 
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          (6) 

 

4. Analysis of Important Value Index 

The important value index indicates the level of dominance of the plant species in a plant community. 

The important value index (IVI) for the sapling, pole, and old tree phase are calculated using the following 

formula (Indriyanto, 2021).  

 

                   (7) 

The important value index (IVI) for the seedling phase dan Zingiberaceae plant are calculated using the 

following formula (Indriyanto, 2021).  

                         (8) 

The level of dominance is determined by creating a dominance class interval using the following 

formula (Indriyanto, 2021).  

            (9) 

a. Dominant (high dominance) if IVI > (IVIlowest + 2 I). 

b. Moderat dominance if IVI as big as (IVIlowest + I) until (IVIlowest + 2 I). 

c. Not dominant (low dominance) if IVI < (IVIlowest + I). 

 

III.   RESULT AND DISCUSSION 

 

The Condition of Forest Garden Stands 

In each area cultivated by forest farmers who are members of  the Talang Mulya Forest Farmer Group, 

forest garden stands have been formed as a result of forest farmers' participation in building forests using MPTS 

(multipurpose trees species) agroforestry techniques. The implementation of MPTS agroforestry techniques in 

the areas cultivated by forest farmers has been carried out since 1998 (Gapoktanhut Wana Raya, 2019). 

The condition of forest garden stands in the areas cultivated by forest farmers belonging to the Talang 

Mulya FFG is presented in Table 1. 

 

Table 1. Tree species as component of forest garden stands and condition of each tree population at forest       

               farmers’ cultivated area, members of Talang Mulya Forest Farmer Group  in Wan Abdul Rachman     

               Grand Forest Park 

Number 
Tree species Density 

(Individual/ 

ha) 

Frequency 

(F) 

Important 

Value 

Index (%) 
Local name in 

Indonesia Botanical name 

1. Alpukat Persea americana Mill. 36.3   0.57  mf  12.49  md 

2. Aren  *) Arenga pinnata Merr. 94.8   0.37  mf  16.47  md 

3. Binjai  *) Mangifera caesia Jack.   4.6 0.17  lf   6.37  ld 

4. Bisoro  *) Ficus hispida L.   4.3 0.23  lf   6.47  ld 

5. Cempaka Michelia champaca L.   5.6 0.27  lf   7.05  ld 

6. Cengkeh Eugenia aromatica O.K. 10.6   0.40  mf   7.11  ld 

7. Dadap srep *) Erythrina lithosperma Miq.   4.6  0.30  lf   7.01  ld 

8. Duku Lansium domesticum Correa  64.3  0.97  hf  20.90  hd 

9. Durian Durio zibethinus Murr. 98.8  0.97  hf  25.10  hd 

10. Jengkol Pithecellobium lobatum Benth. 34.3  0.70  hf  12.81  md 

11. Kakao Theobroma cacao L. 55.2   0.53  mf  14.18  md 

12. Karet Hevea brasiliensis M.A. 79.2  0.97  hf  21.61  hd 
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13. Kecrutan  *) Spathodea campanulata P.B.   4.6 0.13  lf   6.15  ld 

14. Kemiri Aleurites moluccana (L.) Willd. 60.4  0.93  hf  20.11  hd 

15. Manggis Gancinia mangostana L. 12.8   0.37  mf   7.52  ld 

16. Nangka Artocarpus heterophyllus Lamk. 10.5 0.30  lf   6.34  ld 

17. Pala Myristica fragrans Hout. 79.4  0.93  hf  21.23  hd 

18. Petai Parkia speciosa Hassk. 60.8  0.97  hf  20.47  hd 

19. Pinang sirih Areca catechu L.   5.3  0.30  lf   6.81  ld 

20. Randu  Ceiba pentandra Gaertn.   4.6  0.17  lf   6.02  ld 

21. Salam Eugenia polyantha Wight.   5.3    0.37  mf   7.63  ld 

22. Sonokeling  *) Dalbergia lathifolia Roxb.   4.6  0.23  lf   6.55  ld 

23. Tangkil Gnetum gnemon L. 66.2   0.97  hf  20.87  hd 

24. Tisuk  *) Hibiscus macrophyllus Roxb. ex Hor.     4.6  0.23  lf   6.51  ld 

25. Weru  *) Albizzia procera Benth.   4.6  0.23  lf   6.17  ld 

 Total 
 

       816.3  12.57 300.0 

Remark: Calculated based on the formula for determining the level of frequency and dominance (Indriyanto,     

               2021). 

Dominat (high dominance) (hd) that is IVI> 18.78 

Moderate dominance (md), that is IVI 12.47–18.78 

Not dominant (low dominance) (ld), that is IVI< 12.47 

High frequency (hf), that is F> 0.67 

Moderate frequency (mf), that is F 0.33–0.67 

Low frequency (lf), that is F< 0.33 

*)= trees grow naturally; not planted. 
 

Based on Table 1, in forest garden stands there are 25 species of trees, 17 species of trees planted by 

forest farmers and 8 species of trees that live naturally.  The dominant tree species in the forest garden stands are 

7 species, namely langsat (Lansium domesticum) with an IVI of 20.90%, durian (Durio zibethinus) with an IVI 

of 25.10%, rubber (Hevea brasiliensis) with an IVI of 21.61%, candlenut (Aleurites moluccana) with an IVI of 

20.11%, nutmeg (Myristica fragrans) with an IVI of 21.23%, stink bean (Parkia speciosa) with an IVI of 

20.47%, and jointfir (Gnetum gnemon) with an IVI of 20.87%. The number of tree species categorized as 

moderate dominance is 4 species, while those categorized as not dominant (low dominance) are 14 species. 

Dominant tree species are those that generally have greater density, frequency, and coverage than other tree 

species in forest garden stands (Indriyanto, 2021). Viewed from the perspective of the preferences of forest 

farmers who plant tree species, the dominant tree species describes the species most preferred by forest farmers 

compared to other species (Indriyanto & Asmarahman, 2019; Indriyanto, 2022).    

The number of tree species whose presence is most widely distributed in the areas cultivated by forest 

farmers is indicated by frequency (Indriyanto, 2021; Indriyanto, 2024). Based on Table 1, there are 8 species of 

trees whose presence is most widely distributed in the areas cultivated by forest farmers, namely langsat, durian, 

dogfruit, rubber, candlenut, nutmeg, stink bean, and jointfir. 

In the forest garden stands, durian trees have the largest density. The population density of durian trees 

is 98.8 individuals/ha, this is the largest tree population compared to other tree populations which vary in size 

from 4.3 individuals/ha to 98.8 individuals/ha. Meanwhile, the tree population with the lowest density is hairy 

fig (Ficus hispida) at 4.3 individuals/ha. 

Forest garden stands with a total density of 816.3 individuals/ha and an average distance between trees 

of approximately 2.99 m≈ 3 m enable the creation of habitat conditions for the life of Zingiberaceae plants. 

Zingiberaceae plants are a group of undergrowth plants, most of which are tolerant of shade from tree crowns 

(Indriyanto & Indriyanto, 2023). 

 

The Condition of Zingiberaceae Plants Population 
Under the stands of mixed forest gardens there are 16 species of Zingiberaceae plants consisting of 6 

genera. Condition of the population of Zingiberaceae plant under forest garden stands in the area cultivated by 

forest farmers who are members of Talang Mulya FFG is presented in Table 2. 
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Table 2. Species of plants belonging to the Zingiberaceae and condition of the population of each plant      

               species at farmers’ cultivated area, members of Talang Mulya FFG in Wan Abdul Rachman Grand      

               Forest Park, Lampung Province, Indonesia 

Number 

Species of Plants Belonging to The Zingiberaceae Density 

(Individual/ 

ha) 

Frequency 

(F) 

Important 

Value Index 

(%) 
Local name in 

Indonesia 
Botanical name 

1. Temulawak Curcuma zanthorrhiza Roxb.    583.3 0.23   lf       10.28    ld 

2. Lengkuas Alpinia galanga (L.) Willd. 1,416.7   0.53   mf    24.17    hd 

3. Lempuyang wangi  Zingiber aromaticum Val.    666.7 0.13   lf     8.59    ld 

4. Jahe Zingiber officinale Rosc.    750.0 0.20   lf      10.85     ld 

5. Lempuyang emprit Zingiber amarican Bl. 1,583.3   0.63   mf    27.90    hd 

6. Tepus  Etlingera solaris (Bl.) Sm.    916.7 0.20   lf     12.21   md 

7. Lempuyang gajah Zingiber zerumbet Sm.  1,083.3   0.43   mf    19.09   md 

8. Temu putih Curcuma zeodaria Rosc.    500.0 0.10   lf     6.45    ld 

9. Lengkuas hutan Alpinia malaccensis Rosc.     416.7 0.10   lf     5.77    ld 

10. Pacing Costus speciosus Sm. 1,083.3   0.43   mf       19.09   md 

11. Temu giring Curcuma heyneana Val. et V. Zyp.    250.0 0.10   lf    4.40    ld 

12. Bengle Zingiber purpureum Roxb.    333.3 0.13   lf    5.87    ld 

13. Kapulaga Amomum compactum Sol. ex Maton 1,083.3   0.40   mf   18.30   md 

14. Kecombrang Etlingera elatior Sm.    416.7 0.17   lf    7.34   ld 

15. Wresah Amomum dealbatum Roxb.    916.7   0.37   mf   16.15   md 

16. Kunyit Curcuma domestica Val.    250.0 0.07   lf    3.62   ld 

Total 
  

 12,250.0   4.23    200.00 

Remark: Calculated based on the formula for determining the level of frequency and dominance (Indriyanto,     

               2021). 

Dominat (high dominance) (hd) that is IVI> 19.27 

Moderate dominance (md), that is IVI 11.66–19.27 

Not dominant (low dominance) (ld), that is IVI< 11.66 

High frequency (hf), that is F> 0.67 

Moderate frequency (mf), that is F 0.33–0.67 

Low frequency (lf), that is F< 0.33 

 

Based on the results of the important value index analysis, the dominant species in the Zingiberaceae 

plant community are lempuyang emprit (Zingiber amarican) with an IVI of 27.90% and galangal (Alpinia 

galanga) with an IVI of 24.17%. The importance index of the two species of plant populations, namely 

lempuyang emprit and galangal, is strongly influenced by their greatest density, while the frequency of these 

two species is not the highest compared to other species of Zingiberaceae plants. The density of lempuyang 

emprit is 1,583.3 individuals/ha and the density of galangal is 1,416.7 individuals/ha with variations in the 

density of each species of Zingiberacae plant ranging from 250 individuals/ha until 1,583.3 individuals/ha.  The 

plants with the smallest density (250 individuals/ha) are temu giring (Curcuma heyneana) and turmeric 

(Curcuma domestica). 

None of the species of Zingiberaceae plant found had a high frequency. A total of 6 species of plants 

have medium frequencies with frequency values of 0.37 to 0.63. There are 10 species of plants that have a low 

frequency with a frequency value of ≤ 0.23. Indriyanto (2024) stated that frequency is the intensity of finding a 

species of plant in the study area. The frequency of a plant species is determined based on the ratio of the 

number of sample plots where a plant species is found to the total number of sample plots, so that the frequency 

value can indicate the extent of distribution of plant population members in a study area. 

The higher the frequency value of a plant species, the wider its distribution. Vice versa, the smaller the 

frequency value of a plant species, the narrower its distribution.  Based on the results of the frequency analysis 

listed in Table 2, it appears that all species of Zingiberaceae plants that live under forest garden stands have 

medium and low frequency levels. This means that the presence of species of Zingiberaceae plant is not 

widespread throughout the area cultivated by forest farmers, but is spread in a limited manner in places thought 
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to be most suitable for their habitat. One of the factors that influences the suitability of growing sites for species  

of Zingiberaceae plants is the shading conditions of forest garden stands (Dewy & Indriyanto, 2022).   

The microclimatic conditions under the shade of forest garden stands where 16 species of 

Zingiberaceae plants live in the areas cultivated by forest farmers who are members of Talang Mulya FFG can 

be seen in Table 3. 

Based on the data in Table 3, the place of existence of Zingiberaceae plants is at a elevation of 210–820 

m above sea level (m asl.) According to Erwinsyah et al. (2022), this elevation is still within the range of 

elevation for Zingiberaceae plants to live. Most of the land slope is gentle and only some of it is quite steep. The 

slope of the land is still suitable for the life of Zingiberaceae plants. Zingiberaceae plants are best suited to 

living on flat, sloping land, but some species of plants can live on rather steep, rolling, and hilly land (Lianah, 

2020).   

The forest garden stands have the function to improving habitat conditions. The trees that make up 

forest garden stands can influence the creation of more stable local climate conditions and better soil properties 

(Indriyanto (2024). Air temperature and humidity conditions at the research location are still suitable for the life 

of Zingiberaceae plants. In general, the plants Zingiberaceae requires high humidity conditions of 60–90% with 

an air temperature of 20–35o C (Dewy & Indriyanto, 2022). Zingiberaceae have different ranges, this depends 

on the species of tree and the distance between the trees that provide shade. Shade from the forest garden 

canopy is very much needed by species of Zingiberaceae plant which are tolerant and very tolerant of shade 

range of relative tolerance to environmental factors (Indriyanto (2017). If the conditions of environmental 

factors are in accordance with the range of relative tolerance, then this allows the life and development of a 

species of plant. 

Javanese turmeric (Curcuma zanthorrhiza) is found under forest garden stands composed of durian, 

jointfir, stink bean, bay leaf, cocoa, jackfruit, and sugar palm trees. Javanese turmeric is planted under forest 

garden stands at an elevation of 480–620 m asl.  Apart from the research location, javanese turmeric is found 

throughout Indonesia (Rahmat et al., 2021; Silalahi et al.,  2018). Javanese turmeric lives naturally in lowland 

areas up to an elevation of 800 m (Silalahi et al.,  2018), and can also grow at an elevation of 2,500 m asl. 

(Rahmat et al., 2021). The tolerance range for javanese turmeric to elevation is quite wide, namely 5-1,000 m 

a.s.l., and the optimum elevation for growth of javanese turmeric is 750 m asl. (Alqamari et al., 2017). Javanese 

turmeric can also grow well in places shaded by tree canopies, temperatures of 19–30o C, rainfall of 1,000–

4,000 mm/year, and has high adaptability to weather changes (Alqamari et al., 2017). It is often found growing 

naturally in riverside areas (Silalahi et al.,  2018). 

Galangal (Alpinia galanga) is found under forest garden stands at an elevation of 210–815 m asl. The 

species of trees that shade galangal include avocado, clove, nutmeg, jointfir, stink bean, and cocoa. Galangal is 

one of the dominant species in the areas cultivated by forest farmers because it is planted by forest farmers.  

Alqamari et al. (2017) stated that galangal lives and grows well in lowland areas to highland areas at an 

elevation of 1200 m asl., rainfall of 2,500–4,000 mm/year, air temperature of 29–35o C, moderate air humidity, 

and requires radiation. However, galangal can also live in areas with elevations approaching 1,500 m asl., 

especially if planted (Silalahi et al.,  2018). Apart from growing under forest garden stands, galangal also grows 

well in open places (Trimanto et al., 2021). This indicates that galangal has a wide tolerance (eury) to the need 

for solar radiation. 

Fragrant ginger (Zingiber aromaticum) is found at an elevation of 550–650 m asl.  The forest garden 

stands that shading the fragrant ginger consists of michelia trees, durian, candlenut, nutmeg, kapok tree, and 

betelnut palm. According to Aie Angek City (2019), fragrant ginger generally lives wild in lowland to highland 

areas with an elevation of 1–1,200 m asl., with the soil and air humid conditions. Air humidity conditions under 

forest garden stands are quite high, namely 80.5–81.0%. The air humidity conditions are suitable for the life of 

fragrant ginger. 

Ginger (Zingiber officinale) is found at an elevation of 580–695 m asl. under forest garden stands 

consisting of clove, langsat, durian, dogfruit, cocoa, rubber and african tulip trees. The natural habitat of ginger 

is lowland areas up to an elevation of 1,500 m asl. (Silalahi et al.,  2018). According to Alqamari et al. (2017), 

ginger lives naturally in tropical and subtropical areas at an elevation of 0–2000 m asl., while in Indonesia it is 

cultivated at an elevation of 200–600 m asl. Ginger requires fertile soil or soil that contains lots of humus 

(Latifah et al., 2019), soil acidity (pH) for ginger to live in 4.3–7.4, best soil pH 6.8–7.0, rainfall 2,500–4,000 

mm/yr, air temperature 20–35o C, and requires an open place (Alqamari et al., 2017) or a lightly shaded place 

with the shade percentage is around 30% (Latifah et al., 2019).     
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Table 3. Conditions of the abiotic environment on the habitat of plants belonging to the Zingiberaceae famili at 

farmers’ cultivated area, members of Talang Mulya FFG in Wan Abdul Rachman 

               Grand Forest Park, Lampung Province, Indonesia 
 

Numb
er 

Botanical name 

Elevation 

(m above 

sea level) 

Land 

slope 

(%) 

Solar radiation 

intensity 

(Lux) 

   

  

Air 

temperature 

(Co) 

Humidity 

(%) 

Species of trees that provide 

shade 

 

1. 
Curcuma 
zanthorrhiza 

Roxb. 

480--620 11--14 9,213--41,135 27.5--29.2 80.9--81.2 

Durian, jointfir, stink bean, bay 

leaf, cocoa, jackfruit, sugar 

palm.  
Inter-tree spacing= 3.10 m 

2. 
Alpinia galanga 

Sw. 
210--815 8--19 4,967--36,972 26.9--28.3 80.6--81.6 

Avocado, clove, nutmeg, 

jointfir, stink bean, cocoa. 
Inter-tree spacing= 2.98 m 

3. 
Zingiber 

aromaticum Val. 
550--650 12--14 9,324--40,352 28.2--29.0 80.5--81.0 

Michelia, durian, candlenut, 

nutmeg, kapok tree, betelnut 

palm. 

Inter-tree spacing= 3.10 m 

4. 
Zingiber 

officinale Rosc. 
580--695 12--14 

15,450--

40,405 
28.0--29.0 79.2--80.5 

Clove, langsat, durian, dogfruit, 
cocoa, rubber, african tulip. 

Inter-tree spacing= 3.41 m 

5. 
Zingiber 

amarican Bl. 
450--820 14--19 9,980--45,500 27.8--29.2 80.5--81.0 

Jack, dogfruit, rubber, nutmeg, 
jointfir, mangosteen. 

Inter-tree spacing= 3.15 m 

6. 
Etlingera 

solaris(Bl.) Sm. 
510--795 14--19 2,722--19,238 26.6--28.3 81.0--81.8 

Avocado, durian, candlenut, 
nutmeg, stink bean, jointfir, 

sugar palm. 

Inter-tree spacing= 2.94 m 

7. 
Zingiber 
zerumbet Sm.  

715--820 11--19 8,340--38,875 27.0--28.3 80.5--81.6 

Durian, cocoa, nutmeg, stink 

bean, tamalan tree, jointfir. 

Inter-tree spacing= 2.98 m 

8. 
Curcuma 
zeodaria Rosc. 

480--600 12--13 9,495--39,321 27.8--28.5 80.6--81.5 

Durian, cocoa, nutmeg, stink 

bean, jointfir, karoi tree. 

Inter-tree spacing= 2.98 m 

9. 

Alpinia 
malaccensis 

Rosc.  

435--655 14--15 2,424--29,499 26.8--27.1 81.0--81.4 

Sugar palm, rubber, magosteen, 

nutmeg, jointfir, largeleaf 

rosemallow. 
Inter-tree spacing= 2.95 m 

10. 
Costus speciosus 

Sm. 
225--815 8--19 2,242--45,453 26.8--29.1 79.5--81.0 

Avocado, durian, nutmeg, 

jointfir, betelnut palm.  
Inter-tree spacing= 3.15 m 

11. 

Curcuma 

heyneana Val. et 
V. Zyp. 

705--810 15--19 
20,997--

44,223 
27.8--29.2 78.5--81.0 

Cocoa, nutmeg, stink bean, 

jointfir, mangosteen, jackfruit. 
Inter-tree spacing= 3.20 m 

12. 

Zingiber 

purpureum 
Roxb. 

360--490 9--11 7,845--40,580 27.2--29.0 79.5--81.0 

Avocado, sugar palm, durian, 

nutmeg, jointfir. 
Inter-tree spacing= 2.96 m 

13. 
Amomum 
compactum Sol. 

ex Maton 

270--390 9--10 2,114--45,521 26.5--29.3 79.5--81.3 
Durian, langsat, rubber, stink 
bean, nutmeg, jointfir. 

Inter-tree spacing= 3.15 m 

14. 
Etlingera elatior 

Sm. 
680--795 14--17 2,240--19,982 26.7--28.3 81.0--81.8 

Durian, rubber, candlenut, 
dogfruit, jointfir. 

Inter-tree spacing= 2.94 m 

15. 
Amomum 

dealbatum Roxb. 
585--705 12--14 3,491--40,100 26.8--28.5 80.2--81.5 

Cocoa, nutmeg, dogfruit, 
jointfir. 

Inter-tree spacing= 3.10 m 

16. 
Curcuma 

domestica Val. 
540--670 12--14 

29,430--

45,521 
28.0--29.1 78.0--80.5 

Langsat, durian, dogfruit, 
rubber, nutmeg, kapok tree. 

Inter-tree spacing= 3.45 m  

 

Lempuyang emprit (Zingiber amarican) is found under the shade of forest garden stands at an elevation 

of 450–820 m asl. Darwis et al. (1991) stated that in generally Zingiber amarican is found living wild in forests, 

gardens and fields. However, the presence of Zingiber amarican in areas cultivated by forest farmers is because 

some of it was planted by farmers, and some of it grows wild. Although its distribution in farmers' cultivated 

areas is still limited (F= 0.63, moderate frequency), Zingiber amarican is the dominant species in the research 

location with a density of 1,583.3 individuals/ha. The species of trees that house Zingiber amarican are jack, 

dogfruit, rubber, nutmeg, jointfir, and mangosteen. 
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Tepus (Eltingera solaris) is a plant that lives wild in the research location at an elevation of 510–795 m 

asl. Tepus live in the wild (not planted by forest farmers) under forest garden stands consisting of avocado, 

durian, candlenut, nutmeg, stink bean, jointfir, and sugar palm trees. The distribution of tepus in the areas 

cultivated by forest farmers is very limited with a frequency value of 0.20 (low frequency).  The natural habitat 

of tepus is in mountain forests at an altitude of 800–1,650 m asl., and is spread throughout Southeast Asia, 

including Indonesia, living in Java and Sumatra (Useful Tropical Plants, 2025). 

Shampoo ginger (Zingiber zerumbet) is generally planted by forest farmers under forest garden stands. 

Shampoo ginger lives under the shade of forest garden stands consisting of durian, cocoa, nutmeg, stink bean, 

tamalan tree and jointfir trees at an altitude of 715–820 m asl.  Silalahi et al. (2018) stated that shampoo ginger 

can live in the lowlands until the highlands with an elevation of more than 1,000 m asl., in places that are shaded 

or slightly open. According to (Andini et al., 2020), shampoo ginger is also found in lower mountain forests up 

to places with an elevation of 1,300 m asl., air temperature of 25–27o C, and air humidity of 73.6–82%. 

Zedoary (Curcuma zeodaria) was found living under forest garden stands consisting of durian, cocoa, 

nutmeg, stink bean, jointfir, and karoi trees at an altitude of 480–600 m asl.  The zedoary is planted by forest 

farmers under forest garden stands. This plant has also been widely cultivated by people in Southeast Asia. 

Zedoary is thought to be a species of plant that originates from the Northeastern region of India and lives well in 

highland areas up to an elevation of 1,000 m asl. (Silalahi et al.,  2018). 

Forest galangal (Alpinia malaccensis) lives wild under forest garden stands composed of sugar palm, 

rubber, magosteen, nutmeg, jointfir, and largeleaf rosemallow trees at an elevation of 435–655 m asl. According 

to Socfindo Conservation (2025 a), galangal forests grow well in shady places at elevation up to 1,500 m a.s.l., 

average annual rainfall is 800–4,000 mm/yr, and minimum temperature 2 ºC. At the research location, the 

galangal forest was found alive at an air temperature of 26.8–27.1o C, air humidity of 81.0–81.4%, and solar 

radiation varying between 2,424 lux until 29,499 lux (Table 3). 

Crepe ginger (Costus speciosus) lives and grows wild under forest gardens at an elevatin of 225–815 m 

a.s.l. The species of tree that shades the ginger crepes are avocado, durian, nutmeg, jointfir, and betelnut palm. 

The dominance level of crepe ginger is categorized as moderate dominance with an IVI of 19.09%, has a 

sufficient density of 1,083.3 individuals/ha, and is categorized as moderate frequency with an F value of 0.43 

(Table 2). Aulia et al. (2024) and (Wu, 2000) stated that crepe ginger requires a humid place in lowland areas up 

to an elevation of 1,700 m asl.  At the research location, crepe ginger was found living in dry and moist soil, 

often found in riverside areas. Crepe ginger was found at an air temperature of 26.8–29.1o C, air humidity of 

79.5–81.0%, and solar radiation varying between 2,242 lux until 45,453 lux (Table 3). 

Temu giring (Curcuma heyneana) lives wild and some are planted by forest farmers under forest 

garden stands. Temu giring's living area is at an elevation of 705–810 m asl. under cocoa, nutmeg, stink bean, 

jointfir, mangosteen, and jackfruit trees.  Jalil (2019) stated that temu giring can live and grow well in areas with 

an elevation of 200–750 m above sea level, annual rainfall of 1000–3,500 mm/year, air temperature of 19–30o 

C, and moderate air humidity.  Temu giring require high intensity solar radiation (Jalil, 2019). Therefore, under 

shading of forest garden stands the density is very small, namely 250.0 individuals/ha. The frequency of meeting 

temu giring is also categorized as low frequency with an F value of 0.10 (Table 2), found in places that receive 

higher solar radiation between 20,997 lux until 44,223 lux (Table 3). 

Purple ginger (Zingiber purpureum) lives wild under avocado, sugar palm, durian, nutmeg, and jointfir 

trees at an elevation of 360–490 m asl.  Meanwhile, according to Socfindo Conservation (2025 c), purple ginger 

can live in lowland to highland areas with an elevation of 1,300 m asl., on soil that has good drainage and is rich 

in organic matter. Purple ginger likes places with sufficient intensity of solar radiation or places shaded by trees. 

At the research location, purple ginger was found in places with solar radiation intensity of 7,845 lux until 

40,580 lux (Table 3). This indicates that the tolerance range for purple ginger to solar radiation is quite wide. 

Under the forest garden stands consisting of durian, langsat, rubber, stink bean, nutmeg, and jointfir 

trees, there is cardamom (Amomum compactum). Cardamom is cultivated by forest farmers (Indriyanto, 2023).  

Cardamom is planted in farmers' cultivated areas, at elevations of 270–390 m asl. The natural habitat of 

cardamom is in medium plains and hilly areas with high humidity conditions (Ernawati et al., 2022). A suitable 

growing place for cardamom to live and develop is an elevation of 300–800 m asl., rainfall of 2,500–4,000 

mm/year, air temperature of 20–30o C, and pH of 5–7, in a shaded place with a solar radiation intensity of 30–

70% (Ernawati et al., 2022). Cardamom can also live at elevations of 1,000 m asl., and good growth of 

cardamom occurs at elevations of 300–500 m asl. (Abdurahim et al., 2022). Cardamom requires a solar radiation 

intensity of 54.0–67.0% to grow well (Indriyanto, 2023). According to Alqamari et al. (2017), cardamom 

requires air humidity conditions of 40–75% for optimal growth. 

Torch ginger (Eltingera elatior) was found living wild under forest garden stands. Torch ginger is 

found at an elevation of 680–795 m asl. under durian, rubber, candlenut, dogfruit, and jointfir trees. According 

to Silalahi et al. (2018), the natural habitat of torch ginger is in lowland areas up to areas with an elevation of 

1,000 m asl.   Andini et al. (2020) stated that torch ginger is also found in lower mountain forests up to an 
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elevation of 1,300 m asl. with an air temperature of 25–27o C and air humidity of 73.6–82%. In general, torch 

ginger is found in humid areas with forest canopy cover of around 60–70% (Kinho, 2014).  At the research 

location, torch ginger is also found in humid places with air humidity of 81.0–81.8% (Table 3). 

Wresah (Amomum dealbatum) also lives wild under forest garden stands. Wresah is found at elevations 

of 585–705 m asl. under the shade of cocoa, nutmeg, dogfruit, and jointfir trees. According to Socfindo 

Conservation (2025 b), wresah often live wild at an elevation of 600–800 m asl., in shady (shaded), humid 

places, and on soil containing humus.  At the research location, wresah was found in humid places with air 

humidity of 80.2–81.5%, air temperature of 26.8–28.5o C, and a wide range of solar radiation intensity, namely 

3,491 lux until 40,100 lux (Table 3). 

Turmeric (Curcuma domestica) is found at elevations of 540–670 m asl. (Table 3). Turmeric is found 

under forest garden stands because it is planted by forest farmers, but there is also turmeric that lives wild 

(grows naturally).  The species of trees that shading the turmeric include langsat, durian, dogfruit, rubber, 

nutmeg, and kapok tree. In other areas turmeric also lives in lowland to highland areas with elevations reaching 

2,000 m asl. (Silalahi et al., 2018). The optimum growth of turmeric is at an elevation of 45 m asl. (Alqamari et 

al., 2017). At the research location, the turmeric population is very small, namely 250 individuals/ha, the 

presence of turmeric is very limited with an F value of 0.07 (Table 2). This is thought to be because turmeric is 

less tolerant of shade. Based on the conditions of solar radiation intensity at the research location, turmeric is 

only found in places with relatively high solar radiation intensity, namely in the range of 29,430 lux until 45,521 

lux (Table 3). This indicates that turmeric tends to require a high intensity of solar radiation or even an open 

place. 

IV. CONCLUDING REMARK 
 

Conclusion 
There are 16 species of Zingiberaceae plants found under forest garden stands, dominated by 2 species, 

namely lempuyang emprit and galangal. Thus, under the forest garden stands, it is possible for various species 

of Zingiberaceae plants to live. The level of dominance, population density, and intensity of Zingiberaceae plant 

species found depend on the composition of the trees that make up the forest garden stand. This is because each 

species of Zingiberaceae plant has different tolerance to shading conditions, although in general they are 

resistant to shade from tree canopies. 

 

Recommendation 
The existence of the species of Zingiberaceae plant must be protected by various parties, both by forest 

farmers who work on land in forest areas, and by government institutions that have authority in forest 

management. 

Cultivation of the species of Zingiberaceae plant under forest garden stands needs to be developed in 

order to increase the income of forest farmers, as well as to preserve plant biodiversity. 

 

ACKNOWLEDGEMENT 
Acknowledgments are extended to the Research and Community Service Institute (LPPM) Universitas 

Lampung, which provided funding support for this research endeavor, and to UPTD Taman Hutan Raya Wan 

Abdul Rachman which has permitted research in the forest area. Acknowledgments are also extended to several 

forest farmers for their invaluable assistance during the course of this research, namely Sadiran, Juher, Arifin, 

and Jumron.  

 

REFERENCE 
[1].   Abdurahim, A., Widyastiti, I. G. A., Khairia, W., Tyasningsiwi, R. W., Pamungkas, G. T., Suwarno, E. H., Maulana, R. (2022). 

Pengenalan dan Pengendalian OPT Kapulaga. 1st ed. Jakarta: Pertanian Press. 57 p. 

[2]. Aie Angek City. (2019). “Lempuyang wangi.” Diakses pada tanggal 12 Januari 2025. 

https://aieangekcity.wordpress.com/2019/02/08/lempuyang-wangi/ 

[3].   Alqamari, M., Tarigan, D. M., & Alridiwirsah. (2017). Budidaya Tanaman Obat & Rempah. 1st ed. Medan: UMSU Press. 257 p. 
[4].    Andini, V., Rafdina, & Turnip, M. (2020). “Inventarisasi Zingiberaceae di kawasan hutan Tembawang Desa Sumber Karya 

Kecamatan Teriak Kabupaten Bengkayang.” Jurnal Protobiont 9(1):87–94. DOI: https://doi.org/10.26418/protobiont.v9i1.42165 

[5].  Arviani, Daryanti, E. P., Krisnawati, M., Bialangi, M., Larasati, D., & Najmah. (2024). Famili Zingiberaceae: Mengungkap Potensi 
Metabolit Sekunder dan Bioaktivitas dalam Rempah Indonesia. 1st ed. Kota Solok: PT MAFY MEDIA LITERASI INDONESIA. 90 

p. 

https://eprints.poltekkesadisutjipto.ac.id/id/eprint/770/1/E%20BOOK%20FAMILI%20ZINGIBERACEAE%20Mengungkap%20Pote
nsi%20Metabolit%20Sekunder%20dan%20Bioaktivitas%20dalam%20Rempah%20Indonesia.pdf 

[6].   Aulia, M. H., Rukmi, I., Suprihadi, A., Mahardhika, W. A. (2024). “Biodiversity of Costus speciosus phylloplane fungi in Baturaden 

Botanical Gardens and Antagonist Testing against Fusarium Oxysporum.” Jurnal Riset Biologi Dan Aplikasinya 6(1):41–50. 
https://doi.org/10.26740/jrba.v6n1.p41-50 

[7].   Darwis, S. N., Indo, A. B. D. M., & Hasiyah, S. (1991). Tumbuhan Obat Famili Zingiberaceae. Bogor: Badan Penelitian dan 

Pengembangan Pertanian, Pusat Penelitian dan Pengembangan Tanaman Industri. 103 p. 

https://doi.org/10.26418/protobiont.v9i1.42165
https://doi.org/10.26740/jrba.v6n1.p41-50


The Existence of Zingiberaceae Plants Under Forest Garden Stands… 

DOI: 10.35629/9459-12013852                                  www.questjournals.org                                         51 | Page 

[8].   Dewy & Indriyanto. (2022). “Populasi tumbuhan anggota famili Zingiberaceae di blok koleksi tumbuhan Tahura Wan Abdul 

Rachman. “ Jurnal Wanamukti 25(2):60–71. http://dx.doi.org/10.35138/wanamukti.v25i1I.414 

[9].   Erwinsyah, A., Eva, T. G., & Widiastuti, T. (2022). “Identifikasi jenis famili Zingiberaceae di kawasan  Kebun Raya Sambas 
Kabupaten Sambas Kalimantan Barat.” Jurnal Hutan Lestari 10(3):606–15.  

https://jurnal.untan.ac.id/index.php/jmfkh/article/viewFile/53337/75676595169 

[10].  Gapoktanhut Wana Raya. (2019).  Profil Gabungan Kelompok Tani Hutan Wana Raya. Pesawaran: Desa Talang Mulya Kecamatan 
Teluk Pandan, Provinsi Lampung. 195 p. 

[11].  Hamidi, Nurokhman, A., Riswanda, J., Habisukan, U. H., Ulfa, K., Yachya, A., & Maryani, S. (2022). “Identifikasi jenis tumbuhan 

famili Zingiberaceae di Kebun Raya Sriwijaya Kabupaten Ogan Ilir Provinsi Sumatera Selatan.” Jurnal Stigma 15(2):60–66. DOI: 
https://doi.org/10.36456/stigma.15.02.6273.60-66 

[12].  Heyne, K. (1987). Tumbuhan Berguna Indonesia, Jilid I. Jakarta: Badan Litbang Departemen Kehutanan. 616 p. 

[13].  Hutasuhut, M. A. & Tambunan, E. P. S. (2018). “Inventarisasi jenis-jenis Zingiberaceae di hutan Telagah Taman Nasional Gunung 
Leuser Kabupaten Langkat Sumatera Utara.”  KLOROFIL: Jurnal Ilmu Biologi dan Terapan 2(1):14–20. 

https://jurnal.uinsu.ac.id/index.php/klorofil/article/view/7824/3590 

[14].  Indriyani, L., Flamin, A., &. Erna. (2017). “Analisis keanekaragaman jenis tumbuhan bawah di hutan lindung Jompi.” Jurnal 
Ecogreen 3(1):49–58. https://ojs.uho.ac.id/index.php/green/article/view/2766 

[15].      Indriyanto. (2017). Ekologi Spesies Pohon. 1st ed. Yogyakarta: Plantaxia. 303 p. 

[16].  Indriyanto. (2021). Metode Analisis Vegetasi dan Komunitas Hewan. 2nd ed. Yogyakarta: Graha Ilmu. 253 p. 
[17].  Indriyanto. (2022). “Composition, domination, and similarity level of stand among farmers’ cultivated blocks at Wan Abdul 

Rachman Grand Forest Park.” Jurnal Penelitian Kehutanan Wallacea 11(2):139–51. 

https://journal.unhas.ac.id/index.php/wallacea/article/view/26308 
[18].  Indriyanto. (2023). “The relationship between the percentage of solar radiation under the shade of stand and the growth of 

cardamom.” Jurnal Sains Natural 13(1):1–13. https://doi.org/10.31938/jsn.v13i1.451 

[19].  Indriyanto & Indriyanto, N. H. (2023). ”The existence of undergrowth at forest garden stands in Grand Forest Park, Lampung 
Province. ” Jurnal Biodjati 8(2):335–336. https://journal.uinsgd.ac.id/index.php/biodjati/article/view/26670 

[20].      Indriyanto. (2024). Ekologi Hutan. 8th ed. Jakarta: PT Bumi Aksara. 210 p. 

[21]. Indriyanto & Asmarahman, C. (2019). “Jenis tanaman penyusun tegakan sebagai sumber pangan di areal garapan petani gabungan 
KPPH Sumber Agung dalam Taman Hutan Raya Wan Abdul Rachman.” Pp. 372-382 in Prosiding Seminar Nasional Perhimpunan 

Biologi Indonesia XXV. Bandar Lampung: Perhimpunan Biologi Indonesia Cabang Lampung. 

https://perbiol.or.id/2020/03/11/prosiding-semnas-pbi-xxv/ 
[22].  Jalil, M. (2019). “Temu giring (Curcuma heyneana Vl.): sebuah tinjauan morfologi, fitokimia, dan farmakologi.” JOBE: Journal of 

Biology Education 2(2):104–16. http://journal.stainkudus.ac.id/index.php/jbe 

[23].  Kinho, J. (2014). “Karakteristik morfologi Zingiberaceae di Cagar Alam Gunung Ambang Sulawesi Utara.” ResearchGate, Info 
BPK Manado 1(1):35–50. https://www.researchgate.net/publication/260338015 

[24].  Latifah, K. D., Djauhari, E., Januwati, M., Rizal, M., Wardana, H. D., Hendani, N., Listyorini, B., Hartoyo, B., Purwanto, 

Nurwidodo, Supriyadi, Elnizar, Hikmat, A. (2019). Standar Operasional Prosedur (SOP) Budidaya Jahe (Zingiber Officinale). 
Jakarta: Direktorat Sayuran dan Tanaman Obat, Direktorat Jenderal Hortukultura, Kementerian Pertanian. 56 p. 

[25].  Lianah. 2020. Biodiversitas Zingiberaceae, Mijen Kota Semarang. Yogyakarta: CV Budi Utama (Penerbit Deepublish). 128 p. 
[26].  Lianah, Krisantini, & Wegener, M. (2020). “Evaluation and identification of the native Zingiberaceae species in Mijen, Central 

Java, Indonesia.” IOP Conf. Series: Earth and Environmental Science 457(012025):1–12. 

https://eprints.walisongo.ac.id/id/eprint/15485/1/PROSIDING%20%20NO%2017%20IOP%20ICBIO%20_.pdf 
[27].  Mohiuudin, E., Akram, M., Akhtar, N., Asif, H. M., Shah, P. A., Saeed, T., Mahmood, A., & Malik, N. S. (2011). “Medicinal 

potentials of Alpinia galangal.” Journal of Medicinal Plants Research 5(29):6578–80. http://www.academicjournals.org/JMPR 

[28].  Naufalin, R., Sutrisna, E., & Wicaksono, R. (2021). “Antioxidant potential ingredient of kecombrang plants (Etlingera elatior).” 
IOP Conf. Series: Earth and Environmental Science 653(012130):1–11. Doi:10.1088/1755-1315/653/1/012130 

[29].  Nufus, N. H. (2020). “Aanalisis Fitokimia Dan Uji Potensi Ekstrak Buah Renggak (Amomum Dealbatum) Sebagai Pestisida Nabati 

Terhadap Jamur Pyricularia Oryzae Dan Bakteri Xanthomonas Oryzae.” Bioscientist : Jurnal Ilmiah Biologi 8(1):115–25. https://e-
journal.undikma.ac.id/index.php/bioscientist/article/view/2661/1899 

[30]. Pemerintah Republik Indonesia. (2024). Undang-undang Nomor 32 Tahun 2024 Tentang Perubahan atas Undang-undang Nomor 5 

Tahun 1990 Tentang Konservasi Sumber Daya Alam Hayati dan Ekosistemnya. 48 p.  
[31].  Pitopang, R., Damry, Rusdi, Hamzah, B., Zubair, M. S., Amar, A. L., Fathurahman, F., Basri, Z., & Poulsen, A. D. (2019). 

“Diversity of Zingiberaceae and traditional uses by three indigenous groups at Lore Lindu National Park, Central Sulawesi, 

Indonesia.” Journal of Physics: Conf. Series 1242(012039):1–7. https://iopscience.iop.org/article/10.1088/1742-
6596/1242/1/012039/pdf 

[32].  Rahmat, E., Lee, J., & Kang, Y. (2021). “Javanese turmeric (Curcuma xanthorrhiza Roxb.): Ethnobotany, Phytochemistry, 

Biotechnology, and Pharmacological Activities.” Evidence-Based Complementary and Alternative Medicine (9960813):1–15. 
https://doi.org/10.1155/2021/9960813 

[33].  Rohmah, M. N. (2024). “Pemanfaatan dan kandungan kunyit (Curcuma domestica) sebagai obat dalam perspektif Islam.” Es-

Syajar: Journal of Islamic Integration Science and Technology 2(1):178–86. http://ejournal.uin-

malang.ac.id/index.php/essyajar/index 

[34].  Saensouk, P. & Saensouk, S. (2021). “Diversity, traditional uses and conservation status of Zingiberaceae in Udorn Thani Province, 

Thailand.” B IO D I V ER S I T AS 22(8):3083–97. https://smujo.id/biodiv/article/view/8475/4993 
[35].  Silalahi, M. (2023). Zingiberaceae: Botani, Bioaktivitas, dan Metabolit Sekunder. 1st ed. Jakarta: UKI Press Pusat Penerbitan dan 

Publikasi Universitas Kristen Indonesia. 146 p. http://repository.uki.ac.id/10713/1/Zingiberaceae.pdf 

[36].  Silalahi, M., Nisyawati, Anggraeni, R. 2018. “Studi etnobotani tumbuhan pangan yang tidak dibudidayakan oleh masyarakat lokal 
sub-etnis Batak Toba, di Desa Peadungdung Sumatera Utara, Indonesia.” Jurnal Pengelolaan Sumberdaya Alam dan Lingkungan 

8(2):241–50. https://journal.ipb.ac.id/index.php/jpsl/article/view/16557 

[37]. Socfindo Conservation. (2025 a). “Alpinia galanga. “  Diakses pada tanggal 12 Januari 2025. 
https://www.socfindoconservation.co.id/plant/224 

[38]. Socfindo Conservation. (2025 b). “Amomum dealbatum.” Diakses pada tanggal 12 Januari 2025. 

https://www.socfindoconservation.co.id/plant/860 
[39]. Socfindo Conservation. (2025 c). “Zingiber purpureum.” Diakses pada tanggal 12 Januari 2025. 

https://www.socfindoconservation.co.id/plant/373 

[40].  Syamsudin, R. A. M. R., Perdana, F., Mutiaz, F. S., Galuh, V., Rina, A. P. A., Cahyani, N. D., Aprilya, S., Yanti, R., & Khendri, F. 

http://dx.doi.org/10.35138/wanamukti.v25i1I.414
https://doi.org/10.36456/stigma.15.02.6273.60-66
https://doi.org/10.31938/jsn.v13i1.451
https://www.researchgate.net/publication/260338015
https://eprints.walisongo.ac.id/id/eprint/15485/1/PROSIDING%20%20NO%2017%20IOP%20ICBIO%20_.pdf
http://www.academicjournals.org/JMPR
https://doi.org/10.1155/2021/9960813
http://ejournal.uin-malang.ac.id/index.php/essyajar/index
http://ejournal.uin-malang.ac.id/index.php/essyajar/index
https://www.socfindoconservation.co.id/plant/373


The Existence of Zingiberaceae Plants Under Forest Garden Stands… 

DOI: 10.35629/9459-12013852                                  www.questjournals.org                                         52 | Page 

(2019). “Temulawak Plant (Curcuma Xanthorrhiza Roxb.) as a Traditional Medicine.” Jurnal Ilmiah Farmako Bahar 10(1):51–65. 

https://journal.uniga.ac.id/index.php/JFB 

[41]. Tjitrosoepomo, G. (1989). Taksonomi Tumbuhan Spermatophyta. 2nd ed. Yogyakarta: Gadjah Mada University Press. 477 p. 
[42].  Trimanto, Hapsari, L., Dwiyanti, D. (2021). “Alpinia galanga (L.) Willd: plant morphological characteristic, histochemical analysis 

and review on pharmacological.” AIP Conference Proceedings 2353(030021):1–10. https://doi.org/10.1063/5.0052687 

[43].  UPTD Taman Hutan Raya Wan Abdul Rachman. (2017). Blok Pengelolaan Taman Hutan Raya Wan Abdul Rachman Provinsi 
Lampung. Bandar Lampung: Dinas Kehutanan Provinsi Lampung. 49 p. 

[44].  Useful Tropical Plants. (2025). “Eltingera solaris. “ Tropical Plants Database, Ken Fern. tropical.theferns.info. Diakses pada 

tanggal 19 Januari 2025. https://tropical.theferns.info/viewtropical.php?id=Etlingera+solaris 
[45].  Windarsih, G., Utami, D. W., & Yuriyah, S. (2021). “Morphological characteristics of Zingiberaceae in Serang District, Banten, 

Indonesia.” B IOD I V E R S I T A S 22(12):5507–29. 

https://www.researchgate.net/publication/356616536_Morphological_characteristics_of_Zingiberaceae_in_Serang_District_Banten
_Indonesia 

[46].  Wu, D. (2000). Costus speciosus (J. Conig) Smith. Flora of China 24: 320–321. Diakses pada tanggal 12 Januari 2025. 

http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200028360 
 

 

https://journal.uniga.ac.id/index.php/JFB
https://doi.org/10.1063/5.0052687
https://www.researchgate.net/publication/356616536_Morphological_characteristics_of_Zingiberaceae_in_Serang_District_Banten_Indonesia
https://www.researchgate.net/publication/356616536_Morphological_characteristics_of_Zingiberaceae_in_Serang_District_Banten_Indonesia

