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ABSTRACT 

Tree spices are important perennial crops obtained from woody plants, 

where bark, buds, fruits, seeds, or leaves are valued for aroma, flavour, and 

medicinal uses. Major examples include clove, cinnamon, nutmeg, allspice, 

star anise, garcinia, and bay leaf, which have supported global trade, 

traditional medicine, and culinary systems. Their lifespan, suitability for 

agroforestry, and market demand enhance rural livelihoods, exports, and 

sustainability. Rich in essential oils and bioactive compounds, they offer 

antioxidant and therapeutic benefits, while modern processing and value 

addition have increased their commercial and nutritional importance. 
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INTRODUCTION 

Spices have occupied a central place in human history, culture and civilization, valued not only for their 

ability to enhance the flavor, aroma and color of foods but also for their preservative, medicinal and 

ritualistic uses. Among the diverse groups of spices, tree spices form a unique and highly valuable 

category due to their perennial woody nature, long productive lifespan and high concentration of aromatic 

and bioactive compounds. 

Tree spices are derived from woody perennial plants in which the economically important parts may 

include bark, flower buds, fruits, seeds, arils or leaves. Unlike annual or herbaceous spices, tree spices 

require several years to reach economic bearing but continue to produce for decades, often exceeding 40–

60 years under favourable management. This perennial characteristic makes them particularly suitable for 

plantation agriculture, homestead gardens and agroforestry systems. Prominent examples of tree spices 

include clove (Syzygium aromaticum), cinnamon (Cinnamomum spp.), nutmeg (Myristica fragrans), 

allspice (Pimenta dioica), star anise (Illicium verum) and bay leaf (Laurus nobilis). 
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Beyond their economic importance, tree spices have been deeply embedded in traditional systems of 

medicine, including Ayurveda, Unani, Siddha and Traditional Chinese Medicine. Various parts of tree 

spices have been used for centuries to treat digestive disorders, respiratory ailments, infections, 

inflammation and metabolic diseases. The medicinal value of these spices is largely attributed to their rich 

phytochemical composition, particularly essential oils, phenolic compounds, flavonoids and terpenoids. 

Compounds such as eugenol in clove, cinnamaldehyde in cinnamon, myristicin in nutmeg and anethole in 

star anise exhibit strong antioxidant, antimicrobial, antifungal, anti-inflammatory and carminative 

properties. 

In recent decades, there has been a renewed global interest in tree spices driven by increasing consumer 

awareness of health, nutrition and sustainability. The shift toward natural flavours, clean-label foods, 

herbal remedies and plant-based products has significantly increased the demand for spices and spice-

derived ingredients. Tree spices are now widely used not only in household cooking but also in food 

processing industries, bakery and confectionery products, beverages, pharmaceuticals, nutraceuticals, 

cosmetics and perfumery. Essential oils and oleoresins extracted from tree spices are highly valued 

ingredients in flavoring, aromatherapy and medicinal formulations. 

ORIGIN AND GEOGRAPHICAL DISTRIBUTION 

Most economically important tree spices originated in the tropical regions of Asia, the Caribbean and 

Central America. Clove and nutmeg are native to the Maluku Islands of Indonesia, cinnamon originated 

in Sri Lanka and parts of South India, allspice is native to the Caribbean region, and star anise is 

indigenous to southern China and Vietnam. Over centuries, these crops spread to other tropical regions 

including India, Madagascar, Tanzania, Sri Lanka, Indonesia and parts of Latin America. 

India is one of the leading producers, consumers and exporters of tree spices, particularly cinnamon 

(Indian cassia), clove, nutmeg and bay leaf. The Western Ghats, North-Eastern states, Andaman and 

Nicobar Islands and coastal regions provide favourable agro-climatic conditions for their cultivation. 

NUTRITIONAL COMPOSITION OF MAJOR TREE SPICES 

Tree spices, though consumed in small quantities, contribute important dietary components such as 

minerals, dietary fiber and bioactive phytochemicals. Many tree spices are rich in calcium, iron, 

potassium, magnesium and manganese, which play essential roles in human metabolism. Their 

antioxidant compounds help neutralize free radicals, thereby reducing oxidative stress and lowering the 
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risk of chronic diseases. Regular inclusion of spices in the diet has been associated with improved 

digestion, enhanced immunity and better metabolic health. 

MAJOR TREE SPICES AND THEIR BOTANICAL DESCRIPTION 

Clove (Syzygium aromaticum) 

Clove is a slow-growing, medium-sized evergreen tree belonging to the family 

Myrtaceae. Under cultivation, the tree generally attains a height of 10–15 m, 

though it may grow taller under natural forest conditions. The trunk is straight 

with smooth greyish bark and the crown is dense, pyramidal to conical in 

shape. The root system is moderately deep. 

Leaves are opposite, simple, elliptic to obovate, thick, leathery and glossy dark 

green in color, measuring 8–15 cm in length. Young leaves are reddish in color 

and gradually turn green as they mature. Inflorescences are terminal or axillary cymes bearing numerous 

flower buds. Each flower bud consists of a long hypanthium with four thick sepals and four small petals 

enclosing numerous stamens. The unopened flower buds, harvested at the pink bud stage and dried, 

constitute the commercial clove spice. Clove trees usually commence bearing after 6–8 years and reach 

full production by 15–20 years, continuing to yield for over 50 years under proper management. 

Cinnamon (Cinnamomum verum, C. cassia and related species)  

Cinnamon is obtained from several species of the genus Cinnamomum 

belonging to the family Lauraceae. The most commercially important species 

are Cinnamomum verum (true or Ceylon cinnamon), C. cassia, C. burmannii, 

and C. loureiroi. These are evergreen trees or shrubs that may grow up to 10–15 

m in height under natural conditions but are maintained as coppiced bushes of 

2–3 m height under cultivation to facilitate bark harvesting. 

Leaves are simple, opposite or sub-opposite, ovate to lanceolate, thick, leathery 

and aromatic, with three to five prominent longitudinal veins arising from the base, a characteristic 

feature of the genus. The economically important part is the inner bark. After harvesting, the outer corky 

layer is scraped off and the inner bark is dried, during which it curls into quills. True cinnamon (C. 

verum) produces thin, light-colored, highly aromatic quills, whereas cassia types yield thicker, darker and 

more pungent bark. Cinnamon plants respond well to coppicing, producing multiple shoots that enhance 

bark yield. 
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Nutmeg (Myristica fragrans) 

Nutmeg is a dioecious evergreen tree belonging to the family Myristicaceae. The 

tree is medium to large in stature, attaining heights of 15–20 m with a straight 

trunk and spreading crown. The bark is greyish-brown, smooth when young and 

slightly fissured with age.  

Leaves are simple, alternate, oblong-lanceolate, dark green, leathery and glossy, 

measuring 10–20 cm in length. Flowers are small, pale yellow, waxy and borne 

in axillary clusters. The fruit is a fleshy, yellow drupe, which splits open at 

maturity to reveal a shiny brown seed (nutmeg) enveloped by a bright crimson, lace-like aril known as 

mace. Both nutmeg (seed) and mace (aril) are economically valuable spices. Nutmeg trees have a long 

juvenile phase and begin bearing after 7–9 years, reaching peak productivity after 15–20 years.  

Allspice (Pimenta dioica) 

Allspice is an evergreen tree belonging to the Myrtaceae family, attaining a 

height of 8–12 m. The leaves are opposite, oval and aromatic when crushed. 

Flowers are small, white and borne in axillary clusters. The spice is obtained 

from the dried unripe berries, which resemble peppercorns. The characteristic 

aroma of allspice combines flavors reminiscent of clove, cinnamon and 

nutmeg, hence the name. 

Star Anise (Illicium verum)  

Star anise is a small to medium-sized evergreen tree of the Schisandraceae 

famil. Leaves are simple, lanceolate and glossy. Flowers are solitary, pale 

yellow to pinkish. The fruit is a distinctive star-shaped aggregate consisting of 

6–8 carpels, each containing a single seed. The dried fruits are used as a spice 

and are a major source of anethole. 

Bay Leaf (Laurus nobilis) 

Bay leaf is obtained from Laurus nobilis, an evergreen aromatic tree or large shrub belonging to the 

family Lauraceae, native to the Mediterranean region. Under cultivation, the tree grows to a height of 8–

12 m with a dense, rounded canopy and smooth grey bark. It possesses a well-developed root system and 

exhibits good tolerance to pruning. 
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Leaves are simple, alternate, lanceolate to oblong, thick, leathery and glossy 

dark green on the upper surface with a lighter underside. The leaf margins are 

slightly wavy and oil glands impart a characteristic aroma when crushed. 

Leaves measure 5–10 cm in length and retain their aroma even after drying. 

The dried leaves constitute the commercial bay leaf spice, widely used for 

flavoring soups, curries, sauces and meat preparations as well as in traditional 

medicine for digestive and respiratory ailments.  

Garcinia (Garcinia spp.) 

Garcinia comprises a group of evergreen tree species belonging to the family 

Clusiaceae, widely distributed in the tropical regions of South and Southeast 

Asia. Important spice-bearing species include Garcinia cambogia (Malabar 

tamarind), Garcinia indica (kokum) and Garcinia gummi-gutta. These 

medium-sized trees typically attain a height of 10–20 m and possess a dense, 

spreading canopy. Leaves are simple, opposite, dark green, glossy and leathery 

in texture. 

Flowers are unisexual or bisexual, borne in axillary clusters and are yellow to greenish in color. The fruit 

is a globose to pumpkin-shaped berry with a thick, fleshy rind, which turns yellow, orange, red or purple 

upon maturity depending on the species. The dried rind of the fruit constitutes the economically important 

spice, widely used as a souring agent in culinary preparations. Garcinia fruits are rich in organic acids, 

particularly hydroxycitric acid (HCA), along with garcinol and xanthones, which impart significant 

medicinal and nutraceutical properties. 

CONSTRAINTS AND FUTURE PROSPECTS 

Major constraints in tree spice production include long juvenile periods, limited availability of quality 

planting material, pest and disease incidence and price fluctuations. Future research should focus on 

genetic improvement, climate-resilient varieties, organic production, mechanization and post-harvest 

value addition. Increasing demand for natural products, essential oils and functional foods offers 

significant opportunities for the expansion of tree spice cultivation. 

CONCLUSION 

Tree spices are vital perennial crops that contribute to culinary, nutritional, medicinal and economic 

benefits. Spices like clove, cinnamon, nutmeg, allspice, star anise, bay leaf and Garcinia spp. are rich in 
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bioactive compounds and adaptable to agroforestry systems, supporting sustainable agriculture. Improved 

cultivation practices and value addition can enhance productivity and profitability, highlighting their 

importance in modern agriculture and food systems. 
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