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ABSTRACT 

The biggest hurdle in achieving the targets of global food security other than ever-increasing population is the 

alarmingly shrinking food crop base. Currently only a handful of food crops feed vast majority of world’s 

population. To free the world from this prevailing hunger and malnutrition, there is need to identify novel food 

crops which can supplement the existing food crops for both, nutrition as well as for health. Bamboo, which is 

amongst the most important NTFP (non-timber forest produce), can prove to be the biggest ally in our fight 

against global food insecurity. For the human communities worldwide, it is one of the most useful plants 

existing on the earth because of its versatile nature. Emergence of bamboo as a potent food crop has further 

cemented its elite status. Being rich in nutrients, bamboo can also help in eradicating “hidden hunger” from the 

world. Moreover, bamboo is naturally abundant throughout the world, a fact which will help in formulating 

strategies to ensure food security to all. 
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1. Introduction 

Global food security along with energy and water security has been the most prominent issue of the past few 

decades featuring heavily in majority of the international meets, discussions, conferences on development and 

other related themes and it has been predicted as a major threat to be faced by societies in 21
st
 century. Ensuring 

food security by eradicating hunger, malnutrition and poverty constitute one of the eight Millennium 

Development Goals proposed by the United Nations in 2000. Organization for the Food and Agriculture of the 

United Nations (FAO) describes food security as, “a state when all people at all time, have physical and 

economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for 

active living and healthy life style”. Thus, people can be said to be food secure when they have enough 

nutritious food to avoid health impact of malnutrition and lack any fear of hunger and starvation. But ever 

growing world population and rapidly shrinking natural resources has hindered the goal of achieving food 
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security for all. As per the recent reports, an estimated 815 million people were still chronically undernourished 

in 2016[1] despite all the efforts toward eliminating the global hunger and this number is expected to increase in 

immediate future with further rise in human population. As per the estimates of United Nations, world 

population is expected to reach more than 8 billion by 2025 and more than 9 billion by 2050, which will further 

worsen the prevalent food insecurity situation as it will require increasing the existing food production by 60% 

[2]. The worst affected areas from food insecurity include South Asia and Sub-Saharan Africa with Global 

Hunger Index (GHI) values of 30.9 and 29.4 respectively [3]. Further, GHI, 2014 report also highlights the 

impact of “hidden hunger”, the micro-nutrient deficiency, with an estimated 2 billion people being affected 

worldwide [4]. The fundamental causes for this global food insecurity and hidden hunger situation lies in over-

reliance of world populations for its basic food and nutritional requirements on a very limited number of crop 

species along with climate change and rapid urbanization. Three major food crops namely wheat, rice and maize 

provide at least 30% of world’s food calories for around 4.5 billion people mostly from developing countries 

[5]. To tackle the menace of food insecurity the world agriculture system needs to be overhauled so that it can 

adapt itself to adverse impacts of climate change. It can be achieved by increasing the resource use efficiency 

[6] and by diversifying our current crop base. An estimated 7000 plant species were in cultivation for 

consumption at some points in human history [7]. There is a need to reintroduce those wild food plants into our 

agriculture systems and to look for novel food sources which have been previously overlooked. Development of 

these diverse food crops within their local communities will not only reduce the over dependence on staple 

crops but also provide extra source of income thereby increasing the purchasing powers of the poor households 

and hence enable them to fight food insecurity in much better way.   

Bamboo, the wonder grass, is one such natural resource which has an immense potential in fighting food 

insecurity in more than one way. This perennial, lignified and arborescent member of the grass family, Poaceae, 

is truly a “miracle crop”. It plays an important role in day to day life of the rural households and is intimately 

linked with their socio-economic development. It is an important natural renewable resource and constitutes one 

of the major non-timber forest produce (NTFP) worldwide. It is the fastest growing plant on earth, with a 

growth rate of more than 100 cm per day during its prime growing season. Its aerial extensions, the culms, attain 

full height within a period of two to three months and the plant matures with an average span of three years [8, 

9]. Being a high yielding resource and with growing demand of timber worldwide, bamboo is becoming a 

popular substitute for woody timber. It has been widely used as construction material, in paper and pulping 

industry, material for agricultural tools, utensils, and musical instruments, as well as an ornamental plant from 

long before with more and more innovative uses coming to the fore such as use of bamboo for erosion control 

on riverbanks and floodplains; in modern architecture and designing;  in landscaping etc. Apart from being the 

most sought after industrial raw material, bamboo also provide several ecological services as bamboo forests 

helps in reducing the adverse effects of the climate change by being an excellent carbon sink; prevents 
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ecosystem degradation and habitat destruction. Sourcing fuel for cooking food is integral to food security. Rice, 

maize and pulses all require heat to become edible. Renewable alternatives like bamboo can help minimize 

deforestation caused by the logging of soft timber wood for cooking fuel and house materials. Further, bamboo 

grooves are famous for their scenic beauty and enhance the outlook of the landscape. All these diverse uses and 

values demarcate the importance of bamboo as a vital forest resource. By being the integral part of the socio-

economic and cultural aspects of the rural communities worldwide, the majestic bamboo forests empower them 

in their fight against poverty and food insecurity. 

 

2. EXTENT AND SIGNIFICANCE OF BAMBOO AS A FOREST RESOURCE 

2.1. Distribution of Bamboo Forests 

Bamboo is an ancient forest resource probably originated in South Asia, more specifically in China. Bamboo is 

represented by around1,482 species under 119 genera spreading throughout the world [10]. They are distributed 

worldwide between 46° N and 47° S latitude, with an altitudinal range from sea level to 4,300 m [11]. Usually 

bamboos are widely distributed in humid tropical and subtropical areas; in Africa, Asia and Central and South 

America, though few also grow in temperate regions like Europe and North America.Maximum bamboo 

resource cover is in Asia followed by Latin America and Africa, which accounts for more than 36 million 

hectares area which is around 3.2 % of total forest area worldwide (Table 1)[12]. 

Table 1. Continents contributing to world bamboo resources [12] 

 

Continent  Area of 

(1000 ha) 

bamboo  Forest area 

(1000 ha) 

Bamboo to 

forest area (%) 

 2001 2005 2005  

Asia 22499 23620 533076 4.4 

Africa 2758 2758 66495 4.1 

Latin America 10399 10399 543414 1.9 

Total  35656 36777 1142985 3.2 

 

 According to FAO report [12], Asia alone contributes around 64% to the total bamboo forest area worldwide. 

There is a cover of about 24 million hectares bamboo forest which is 4.4% of total forest area of surveyed Asian 

countries. Among the major bamboo bearing countries in this continent, India represents the largest bamboo 

producing country of the world with 15.96million hectares [13]. After India, China and Indonesia represent 

biggest bamboo bearing countries of Asia with bamboo forest area of 5.4 million hectares and 2 million hectares 

respectively. Lao People’s Democratic Republic (1.6 million ha), Myanmar (0.8 million ha) Vietnam (0.8 
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million ha) and Malaysia (0.6 million ha) also have significant bamboo cover. In Latin America where bamboo 

covers around 10.33 million hectares of land, Brazil has the maximum bamboo coverage of 9.3 millionhectares 

thereby making it the second largest bamboo resource of the world after India. In Africa which possesses a 

modest 2.7 million hectares of bamboo forest, Nigeria alone contributes about 59% of its total bamboo resources 

with 1.59 million hectares[12]. 

China, which has second largest bamboo forest area in the world, is number one in terms of bamboo genetic 

resources. It has more than 590 bamboo species under 39 genera (Mera and Xu, 2014).  China’s bamboo forests 

are mainly distributed in southern provinces, where the climate and geographic conditions are favourable for 

timber plantations and bamboo forests.India is second largest country after China in bamboo species diversity 

with 125 indigenous and 11 exotic species under 23 genera. North- Eastern region (NER) of India is richest in 

bamboo diversity and spread as more than 50% of bamboo species occur there constituting 34% of India’s total 

bamboo cover [13,14] (Fig. 1). The major bamboos generagrowing in country are Arundinaria, Bambusa, 

Chimonobambusa, Dendrocalamus, Dinochola, Gigantochloa,etc. 

 

Figure 1.Major bamboo bearing regions of India. 

2.2 Uses of Bamboo as a Forest Resource 

2.2.1 Traditional and Cultural Uses  

Utilization of bamboo resource has always been a common feature of tradition and culture of several Asian 

countries. The uses of bamboo in ancient China can be traced back to 7,000 years ago. It was used for food, 
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clothing, housing, transportation, musical instruments and even weapons. Before the invention of paper during 

Eastern Han Dynasty (25-220 BC), strips of bamboo were the most important writing surface for crafting 

China’s first books [15]. Bamboo forests were amongst the most common themes for ancient paintings and 

jade carvings. In Chinese culture, bamboo,chrysanthemum, ground orchid and plum blossom are collectively 

referred to as the “Four Noble Ones”, representing four seasons [16]. The Song-Dynasty (960-1279 AD) 

scientist and polymath ShenKuo (1031-1095) used the evidence of underground petrified bamboo found in the 

dry northern climate of Yan'an, Shanbei region, Shaanxi province, to support his geological theory of gradual 

climate change.In Japan,bamboo is considered a sacred plant and a symbol of long life while in rural districts 

of Nepal it is used for reincarnation ceremonies [17].In Vietnam, bamboo signifies qualities of the Vietnamese 

soul. A Vietnamese proverb says: "When the bamboo is old, the bamboo sprouts appear", meaning that 

Vietnam will never be destroyed because if the previous generation dies, the children will take its place. The 

Bozo, an ethnic group in West Africa is so named because boso means "bamboo house" in Bamana (Bambara) 

and the other West Mande languages. 

 

2.2.2Uses as Wood Substitute 

Bamboo represents an excellent and cost effective alternative to the timber wood. It has a short growth cycle and 

high reproducing abilities. A bamboo stand matures just in three years whereas other fast growing species, such 

as eucalyptus and acacia, need 6-10 years to mature and the red pine and larch 10 years. Bamboo does not 

require any fertilizers for fast growth, needs least maintenance and their water requirements are also modest as 

compared to the other timber crops.Further, because of extensive underground rhizome system, cutting of aerial 

bamboo parts does not create any soil degradation. The tensile and compression strength of mature bamboo 

plant are higher than the traditional hard or soft woods [18]. In addition, bamboo wood possesses several times 

more biomass thanany other woody species. Thus it is the most preferred choiceecologically when it comes to 

building materials and is gaining  popularity as a result of the sustainability trend in modern architecture.  

2.2.3 Ecological Services of Bamboo Forest 

Bamboo forest provides several ecological services because of their sheer size and adaptability to all kind of 

weather conditions. Bamboo has an extensive underground rhizome system, which enhance its holding capacity 

thereby proving very effective in helping in preventing soil erosion [8]. It grows well on steep hillsides, road 

embankments, on the banks of ponds and streams so can also prevent land sliding and is effective in flood 

control too. Bamboo creates huge biomass and enhances the moisture retention of the forests because of dense 

leaf litter it produces [19]. The extent of available fertile lands is under increasing pressure from varied causes, 

including overuse of fertilizers and pesticides; salinization, acidification or alkalization, nutrition 

depletion,etc.Bamboo forests have great potential in reclaiming all such degraded land because of its ability to 

grow on most soil types. It can grow even on the marginalized land where no other crop found a hold and 
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because of its rapid growth and biomass generating abilities, it can rehabilitate such lands at a faster 

rate.Bamboo forests have been reported to play a role in preventing soil acidification in mountainous area of 

Japan [20]. Bamboo forests are potenteco-guardians as they recycle a huge amount of CO2(about 14 

tons/ha/annum) [21]. 

2.2.4 Uses as Industrial Raw Material 

Bamboo is one of the most important industrial raw products as of date. It is widely used as construction 

material, as scaffolding,  in paper and pulping industry, material for agricultural tools, utensils, and musical 

instruments from long before. Use of bamboo panels, laminated bamboo floorings, ply bamboo, bamboo 

veneers, bamboo mats,etc. is rapidly gaining popularity in house construction, furniture manufacturing and 

handicraft industry. Bamboo is used as a source of fuel in several industries thereby reducing the pressure on the 

traditional woods. Bamboo charcoal apart from its use as a fuel can be utilized for water and air purification and 

have health benefits for humans as it radiate far infra-red rays [22].  Bamboo charcoal has also been reported to 

absorb acid dyes thus useful in textile industry [23]. Bamboo vinegar, a byproduct of bamboo carbonization 

process contains around 20% organic matter and is rich in acetic acid, formic acid, butyric acid, phenol, 

aldehyde, saturated and unsaturated alcohol which can find further industrial applications [22]. All these 

traditional, cultural, ecological and industrial uses of bamboo help in fighting the menace of food insecurity 

indirectly by providing a source of income to rural communities, providing alternate source of wood and fuel, 

maintaining ecological balance through carbon sequestration and by enhancing the available agriculture land by 

preventing soil erosion, minimizing floods and landslides. 

3. BAMBOO AS A FOOD CROP 

Apart from its multifaceted industrial and non-industrial uses, bamboos have an additional usage in the 

utilization of its juvenile shoots as food. Bamboo shoot is an immature, actively growing, tender culm emerging 

from the buds of underground rhizome of bamboo plants. The soft, edible portion of the shoots is covered with 

protective non-edible, overlapping leaf sheaths or culm sheaths which need to be removed to obtain edible 

portion [24]. The shooting period of bamboo varies from species to species; their size and weight depending 

noticeably on locomotion, depth and nutrition of the soil, watering and drainage conditions, temperature, pH and 

soil fertility [25] and are generally harvested after a growth period of two weeks. For centuries, local 

communities in East and Southeast Asia, including the major countries of Japan, China, Korea and Indonesia, 

have consumed bamboo shoot as a vegetable. They are eaten with different local ingredients in different regions. 

Most of the bamboo species produce edible shoots but less than 100 species are commonly grown or utilized for 

their edible shoots [26, 27]. 

Rapid lignification of bamboo shoots starts within 2-3 days after harvesting [28]. For these reasons, bamboo 

shoots are not only used as fresh but are also processed and preserved in many forms such as dried, pickled, 
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fermented, salted, water soaked and canned. In China, where the use of bamboo shoots as a vegetable dates back 

to Han Dynasty (202BC- 220AD) [29],shoots are used in dumplings, soups, salads, noodles and gravies [30]. In 

Indonesia, bamboo shoots are thinly sliced and then cooked with vegetables, spices and coconut milk [25]. In 

India, bamboo shoot consumption is restricted mostly to the North East regions and to some extent in Western 

Ghats and are eaten either fresh or in various processed forms like boiled, soaked, fermented, dried and 

pickled.Bamboo shoots along with being delicious and highly palatable are also extremely nutritious with rich 

repositories of various nutrients like amino acids, proteins, carbohydrates, vitamins and dietary fibres(Table 2) 

[31]. This rich nutrient profile enhances the food value of bamboo shoots and makes them an ideal source for 

combating prevailing food insecurity especially in the areas of their natural abundance. Further, as the shoots 

also contain significant quantities of micronutrients like minerals and vitamins thustheir consumption can also 

help in achieving the targets of curtailing “hidden hunger” or micronutrient deficiency.Bamboo shoots consist of 

significantly higher amount of minerals like potassium (408 mg/100g), phosphorous (19.31 mg/100g), sodium 

(12.96 mg/100g) and magnesium (8.68 mg/100g) while calcium, copper, iron, manganese and zinc are also 

present in moderate amounts. The “miracle life element” i.e. selenium is also present in shoots in higher amount 

than in other common vegetables [31]. 

Table 2.Nutritional composition of different bamboo species [31] 

Name of species  Amino 

acids 

(g/100g) 

Protein

s(g/100

g) 

Carbohydrate

s 

(g/100g) 

Starch 

(g/100g) 

Vitamin 

C 

(mg/100g

) 

Vitamin E 

(mg/100g) 

Dietary 

fiber 

(g/100g) 

Bambusa bambos 3.98 3.57 5.42 0.25 1.90 0.61 3.54 

B. kingiana 3.70 3.57 5.45 0.34 2.10 0.50 4.49 

B. nutans 3.89 2.84 5.47 0.21 1.19 0.47 2.28 

B. polymorpha 3.42 3.64 5.44 0.38 2.60 0.49 3.81 

B. tulda 3.65 3.69 6.92 0.59 1.42 0.61 3.97 

B. vulgaris 3.57 3.64 6.51 0.27 4.80 0.52 4.24 

Dendrocalamus 

asper 

3.12 3.59 4.90 0.36 3.20 0.91 3.54 

D. brandisii 3.01 2.31 4.90 0.49 1.59 0.42 4.03 

D. giganteus 3.86 3.11 5.10 0.51 3.28 0.69 2.65 

D. hamiltonii 3.18 3.72 5.50 0.47 2.45 0.71 3.90 

D. membranaceus 3.46 3.38 5.40 0.23 1.58 0.65 2.91 
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Shi and Yang [32], while studying the relationship between nutrients in bamboo shoots and human health, 

reported that bamboo shoots are low in calories, high in dietary fibre and rich in various nutrients such as 

minerals, mainly potassium, calcium, manganese, zinc, chromium, copper, iron and vitamins, mainly vitamin A, 

vitamin B1, vitamin B3, vitamin B6, and vitamin E. Yang and Huang [33] worked on fresh bamboo shoots of 

three species of Pleioblastus for ash, moisture, fat, protein, reducing sugar, fibre and vitamin C content, and also 

reported presence of minerals potassium,  calcium, magnesium, chromium, iron and zinc.Qiu[34] studied the 

nutritive components in 10 species of bamboos in China and reported the presence of 17 amino acids, 8 of 

which are essential for human body. Sixessential amino acidsviz, valine, methionine, isoleucine, leucine and 

lysine along with six nonessential amino acids namely, aspartate, glutamine, glycine, alanine, tyrosine and 

histidine were reported in bamboo shoots [35]. Tyrosine amounts to 57% to 67% of the total amino acid content 

of bamboo shoots [36], which is a major constituent of adrenaline and also affects thyroid and pituitary glands 

of our body.  

Bamboo shoots are not only used as source of food and nutrition but also have a long history of being used as a 

source of medicine in China and Southeast Asia [37] and were said to be beneficial to the human health, notably 

by promoting the peristalsis of the stomach and the intestine, helping digestion and preventing and curing 

cardiovascular diseases and certain types of cancers. Modern researches have linked most of the health 

promoting benefits of bamboo shoots with the presence of bioactive compounds like phenols, dietary fibers and 

phytosterols [25, 38]. These bioactive compounds have been reported to provide specific health benefits upon 

consumption. Lachance and He [39] reported that bamboo shoots are also good source of many phytosterols 

which exhibitcholesterol lowering activity. They proposed an effective formulation prepared from bamboo shoot 

extract to lowerthe LDL and serum cholesterol levels and suggested that these phytosterols act by inhibiting or 

reducing the cholesterol absorption and cholesterol synthesis and/or by faecal excretion of neutral and acid 

sterols. Lu et al. [40] studied the phytosterol content and composition of four species- Pleioblastusamarus, 

Phyllostachyspubescens, P.praecox and Dendrocalamuslatiflorus and isolated 6 different phytosterols namely 

β- sitosterol, campesterol, stigmasterol, cholesterol, ergosterol and stigmastanol.Further, Lu et al.[41] studied 

the hypolipidemic effects of the bamboo shoot oil on rats, which has a total phytosterol content of about 28% 

and showed significant effects on lowering serum total cholesterol and LDL-Cholesterol levels. 

 

D. strictus 3.07 2.60 6.17 0.31 2.43 0.58 2.26 

Gigantohcloa 

albociliata 

3.52 3.05 4.59 0.31 1.00 0.60 4.15 

G. rostrata 3.17 3.56 4.32 0.22 3.20 0.49 4.20 
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Table 3.Bamboo shoot based nutraceutical products [38] 

Product Category  Content Manufacturer 

Bamboo-

nutra® 

Anti-aging, probiotic, weight control Bamboo fiber, bamboo 

protein 

Bamboo Nutra LLC. USA 

 

Nutri start® 

 

Anti-aging, build healthy bones, nails 

and teeth 

Bamboo silica Nutri Start Naturally, 

Canada 

Bamboo 

silica® 

Dietary supplement ,prevents 

premature aging and preserves skin 

youthfulness 

Bamboo silica World Organic, Victoria 

Health's pharmacist, UK 

Bamboo 

juice® 

Dietary supplement, nourishes 

blood and improve eyesight 

Essential amino acids and 

flavonoids 

ZhaoqingTiankang Green 

Bamboo Biological 

Products Co.,Ltd.China 

Bamboo 

Shoot 

Extract 

Powder 

 

Dietary supplement, treatment 

for cough, reduce fever and 

dissipate phlegm 

Dietary fiber Nutra Green, 

UK and Changsha Winner 

Bio Tech Co.Ltd,China 

Just Fiber® Bakery products, reduces fats and 

calories 

Dietary fiber International Fiber 

Corporation, USA 

Sanacel® Dietary supplement ,improve digestion Dietary fiber CFFGmbH and Co.KG, 

Germany 

Park and Jhon [42] confirmed the beneficial effects of consuming bamboo shoots in lowering cholesterol levels 

and improving bowel functions in healthy young women, which is attributed to its high levels of dietary fibre. 

Park and Jhon[43] later identified eight phenolic compounds namely- protocatechuic acid, p-hydroxybenzoic 

acid, catechin, caffeic acid, chlorogenic acid, syringic acid, p-coumaric acid, and ferulic acid fromshoot extracts 

of Phyllostachyspubesens and P.nigra. They reported a significant relationship between these phenolic 

compounds and anti-oxidant capacities of bamboo shoot extract and thus proposed that bamboo shoots can be a 

good dietary source of natural phenolic antioxidants.Apart from these health benefits related to their 

consumption in food form, shoots are also gaining fame in medicinal and nutraceutical market as several 

commercial health formulations are currently being sold in market (Table 3). Therefore, it can be said that 

bamboo represents a hugely versatile natural resource which possess tremendous potential towards fighting 

global food insecurity and providing health benefits too. 

 



 
 
 

 

255 | P a g e  

 

4.CONCLUSION  

The evil of food insecurity is mostly affecting the poor and developing countries. Most of these countries are 

clustered in Asia, Africa and Latin America. These three continents alone contribute 95% of the hungry and 

undernourished people of the world, with maximum share of 62% from Asia, the most populous region of them 

all [44]. Although a lot of effortshave been made to eradicate food insecurity and undernourishment from the 

world since the last few decades but we arestill a bit away from meeting the targets of Millennium Development 

Goals.  Bamboo, the most versatile renewable resource, coincidently has maximum natural abundance in the 

areas which are worst affected from hunger and undernourishment.Hence, it can definitely play a pivotal role in 

establishing the state of food security in the world. Use of bamboo as a food crop and a forest source therefore, 

needs to be popularized further so as to maximize the potential benefits of this precious natural resource. 
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