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ABSTRACT

The northern region of Bangladesh comprising several districts in Rangpur division suffers every year from
a seasonal famine or shortage of staple food items, which is locally termed Monga. The most affected areas
are the districts of Gaibandha, Nilphamari, Kurigram, Rangpur, and Lalmonirhat. Monga usually occurs twice
a year; the greater Monga (boro Monga) occurs during the lean season preceding the aman harvest of paddy
in the Bangla months of Ashwin and Kartik (mid-September to mid-November), and the smaller Monga (choto
Monga) occurs during the lean season preceding the boro harvest of paddy in the Bangla months between
Chaitra and Jaistha (mid-March to mid-June). Paddy is the major staple cereal of most of the people of
Bangladesh; and Monga occurs due to a combination of factors – dependency of the population primarily on
agriculture and agricultural laborer, growth of only one to two crops of paddy per year (versus three in most
other regions of Bangladesh), and a low per capita income in the above districts versus the national average.
The poorest households during Monga are pushed into distressed conditions and because of the absence of their
main food item paddy, is compelled to eat other non-conventional plant items for basic survival. The objective
of this study was to conduct a survey in the village of Matadi in Lalmonirhat district, which is one of the
worst affected areas of Monga, to determine which non-conventional plant food items are consumed. A
preliminary survey was conducted among the population of Matadi village to determine the economically
distressed households who suffer the most from Monga. Following identification of the target population,
interviews were conducted with the help of a semi-structured questionnaire. Plants consumed during Monga
as shown by them were collected and identified at the Bangladesh National Herbarium. Along with collection
of plants, data was also obtained as to the local name of the plant(s), parts consumed and mode of
consumption. A total of 22 plant parts or plant-derived items were reported to be consumed by the people
during Monga-induced food distress. These plants or plant-derived plant parts were normally not ever or rarely
used for food; but during Monga, are especially sought out, when they become substitutes. Overall, there are
22 plant species distributed in 13 Linnean families. The Poaceae family contributed 4 plants followed by the
Araceae family with 3 plants. The other plant families were Amaranthaceae, Convolvulaceae, Cruciferae,
Dioscoreaceae, Dryopteridaceae, Euphorbiaceae, Marantaceae, Moraceae, Moringaceae, Musaceae and Tiliaceae.
A number of the plants were wild plants growing by the roadside, in marshy lands or in fallow areas. The
most commonly eaten plant parts are leaves, stems or tubers. Published reports indicate that the nutritional
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value of several of the famine food plants consumed during Monga are high and that they may serve as a good
source of nutrition under ordinary (i.e. non-famine) conditions.

Key words: Monga, famine food, Lalmonirhat, Bangladesh

Introduction

From times immemorial, people have depended on plants or plant parts to satisfy their hunger and meet
their nutritional requirements. Historically, as a result of the expediency of agriculture and the improved taste
of cultivated crops, human beings have developed a dependence on only a few staple cereal plants, such as
paddy, wheat, sorghum or millet as their primary source of carbohydrates and caloric energy. However, because
of adverse weather conditions, a staple cereal crop occasionally fails, in countries around the world, leading
to famine conditions and the consequent lack of essential nutrition requirements. In the regions of sub-Saharan
Africa, because of adverse growing conditions, major cereal harvest failures, it is common, for local
populations to depend on wild plants to meet their dietary requirements, on a daily basis. In these cases, people
often revert back to consuming plants that they have discarded consuming because of the availability of more
palatable plants. They may also select, on a trial basis, plants they have not previously eaten. Such plants are
usually classified as “famine food” plants or crops.

The importance of edible wild plants has been reviewed and shown that these plants can often provide
better nutritional quality than conventionally eaten plants (Grivetti and Ogle, 2000). It has been reported that
the Australian Aboriginal hunter-gatherers used to have over 800 plant foods and that this traditional diet may
have been low in carbohydrates but high in fiber, leading to protection of the Aborigines from a genetic pre-
disposition to insulin resistance (a physiological condition in which the natural hormone, insulin, becomes less
effective in lowering blood sugars) and its consequences like diabetes mellitus, coronary heart disease, and
obesity (Brand-Miller and Holt, 1998). The human population of the western Sahel has been reported to depend
upon a number of wild plant foods and this dependency increases during drought conditions (Cook et al.,
2000). A number of wild plants consumed by the inhabitants of Niger, when cereal staples are in short supply,
have been shown to be of good or excellent quality, in their content of proteins, amino acids, minerals and
essential fatty acids (Cook et al., 2000; Freiberger et al., 1998; Sena et al., 1998). The inhabitants of the Sahel
region, of Africa, in fact are quite accustomed to eating wild plants to supplement their daily diet. It has been
shown, too that, of the 24 indigenous plants consumed by the population of Burkina Faso, three have high
protein content; four plant parts contained large amounts of essential fatty acids; three were rich in iron, and
three were rich in calcium (Glew et al., 1997). In the Ferlo region of Northern Senegal, which is the most arid
part of that nation, the inhabitants consume five indigenous plant species on a large scale and another twenty
plant species on a lesser scale to satisfy their daily need of vitamins, for which seasonal shortages occur
(Becker, 1983). Ethnobotanical studies carried out in Derashe and Kucha districts of South Ethiopia have
revealed that the three ethnic groups of those regions, namely the Kusume, Derashe, and Gamo, utilize 66
edible plant species belonging to 54 Linnean genera and 34 families. Of the recorded wild edible plant species,
78.8% were reported to be edible both in times of adequate food supply and during periods of food shortage
(Balemie and 2006).

The Rangpur division, in northern Bangladesh comprises several districts, i.e., Gaibandha, Nilphamari,
Kurigram, Rangpur, and Lalmonirhat – all of which suffer an annual seasonal famine or shortage called
Monga. Monga usually occurs twice a year; the greater Monga (boro Monga) occurs during the lean season
preceding the aman harvest of paddy in the Bangla months of Ashwin and Kartik (mid-September to mid-
November), and the smaller Monga (choto Monga) occurs during the lean season preceding the boro harvest
of paddy in between the Bangla months of Chaitra and Jaistha (mid-March to mid-June). Bangladesh typically
has three rice cultivation and harvests each year - aush, aman and boro. Aush planting occurs during the
Bangla month of Jaistha (mid-May to mid-June) and is harvested during the Bangla month of Bhadro (mid-
August to mid-September). Aman planting occurs during the Bangla month of Bhadro (mid-August to mid-
September) and is harvested during the Bangla months of Ashwin and Kartik (mid-September to mid-
November). Boro paddy planting occurs during the Bangla month of Poush (mid-December to mid-January)
and is harvested during the Bangla months of Chaitra to Jaistha (mid-March to mid-June). Monga occurs
because the local economy is heavily dependent on agriculture with little diversification, which yields only one
and occasionally two crops of paddy per year contrasted with the normal harvest of three crops per year,
elsewhere in Bangladesh. Under this condition, local employment is limited during the months preceding the
harvest, and the agricultural laborers, landless farmers and the marginal farmers suffer from acute food
shortage.
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Paddy is dietary staple of the people of Bangladesh. The lean season preceding the paddy harvest, in
Rangpur division occurs because other than paddy, no other significant crops are grown. In the process of
paddy cultivation, there are two time periods when a large labor force is required – once during transplantation
of paddy seedlings and the second time, during harvesting. In between transplantation and harvest, paddy
cultivation requires only limited labor force. As a consequence, the agricultural labor force does not have any
work to do. The landless and the marginal farmers also suffer similarly and the absence of food and work to
provide cash for food leads to the famine months of greater and smaller Monga. The poorest households are
pushed into distress conditions and are limited to taking only one meal per day instead of the usual three. In
the absence of paddy this meal of wild edible plants becomes the primary source of carbohydrates and proteins,
but cannot approach providing the standard amounts of required nutritional nutrients. The net result is
malnutrition, particularly among the children, women and the elderly. Because of the absence of other forms
of occupation, people tend to sell their meager assets to cash to buy food. Additionally, because of
malnutrition, the incidence of medical problems, like diarrhea, rises sharply. There is almost a total absence
of reports on the type of wild plants eaten by these distressed populations, during Monga. The objective of
the present study was to conduct a survey, in the village of Matadi, in Lalmonirhat district (one of the worst
Monga-affected areas) and find out the type of edible wild plants or other food items consumed by the people
during periods of Monga.

Materials and methods

A survey of the various villages in Lalmonirhat district was conducted, which identified Madati village
as one of the worst-affected Monga areas. The main occupations of the people of this village are agriculture
and agriculture laborer. Agricultural laborer refers to people who work in other people’s land in exchange of
a certain amount of money; agriculture refers to farmers working on their own land. Other forms of occupation
are virtually absent. A preliminary survey of the village households was conducted to identify the most at-risk,
during Monga. Fifty five of these households (mainly agricultural laborers and marginal farmers) were selected
for extensive interviews. Interviews were conducted with the help of a semi-structured questionnaire through
which information was gathered about the household members, their economic statuses and particularly the
food items that they consume during Monga when supply of rice in the households is non-existent or below
subsistence levels. Major attention was given to wild plants consumed during Monga. Information was obtained
about the local names of plants, plant parts consumed and the mode of consumption, i.e. how those plant parts
were cooked and taken. Identification of plant specimens were done by Mr. Manzur-ul-Kadir Mia, ex-Principal
Scientific Officer and Curator of the Bangladesh National Herbarium at Dhaka.

Results and discussion

Result

The traditional diet of the people interviewed during non-Monga periods consisted mainly of rice (i.e.
following de-husking of paddy). Boiled rice would be consumed thrice daily in the morning, afternoon and
evening (or night time). Depending on the economic status of the household, rice would be supplemented with
lentils and vegetables. Fish and meat were consumed only occasionally. Rice formed the major source of
carbohydrate and calorie provision, while lentils and vegetables, respectively, formed the major sources of
proteins, vitamins and micro-nutrients. Rice was taken in several forms. Boiled rice formed the major meal
item. Other forms of rice taken (more often as snacks) consisted of rice puffs, known locally as muri (rice that
is cooked in heated sand), and khoi (pop corn variety of rice also made by cooking paddy in heated sand).
Because households in the poorer sections could not afford to de-husk paddy in milling machines, rice was
obtained from paddy mostly by placing the paddy, in a hole dug in the ground and pounding it with a piece
of wood.

Twenty two plants and their products were reported eraten during Monga periods. Of the 22 plants, two
(rice – Oryza sativa and wheat – Triticum aestivum) are common edible plant products in Bangladesh and the
rest (apart from Brassica campestris, Raphanus sativus, Manihot esculenta, Maranta arundinacea, Artocarpus
heterophyllus, Moringa oleifera, Musa paradisiaca, Setaria italica, Corchorus capsularis, and Corchorus
olitorius) obtained from the wild. Wild generally denote plants growing by themselves in the roadsides, fallow
areas, water bodies (ponds, canals), and on marshy lands. Of the two common edible plants, i.e. rice and
wheat, wheat was generally not consumed by the village households interviewed at Madati village and
consumed only during Monga periods and even then if the price was affordable (i.e. price was lesser than rice
as is usually the case in non-Monga periods). If the price was not affordable, the poorer sections of the
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population would make flat unleavened bread out of wheat husks and then consume it. The wheat husks would
be gathered from other districts or from local shops. Notably, wheat husk is usually discarded, burnt or used
in poultry houses to be strewn on the floor as an absorbent material for poultry droppings. It is to be noted
that wheat husk is not digestible by humans and so merely provide a means for filling the stomach but has
no nutritional value. The rice available to the poorer households, during Monga periods, was khoi chor, which
means paddy that has not popped, when heated with sand, in the preparation of khoi (see above). Normally,
such un-popped paddy is discarded but, during Monga the poorer households would collect this paddy from
more affluent farmers and then de-husk it to obtain rice.

The plants Brassica campestris, Raphanus sativus, Manihot esculenta, Maranta arundinacea, Artocarpus
heterophyllus, Moringa oleifera, Musa paradisiaca, Setaria italica, Corchorus capsularis, and Corchorus olitorius
are cultivated in various parts of Bangladesh including some in the Monga-prone areas. Oil is prepared from
seeds of Brassica campestris; Raphanus sativus is cultivated for its edible roots; Manihot esculenta and Maranta
arundinacea are cultivated only in limited amounts; Artocarpus heterophyllus, Moringa oleifera and Musa
paradisiaca cultivated for its fruit; Setaria italica is cultivated for its seeds but which is consumed only on
special occasions like entertainment of visitors or religious festivals; Corchorus capsularis and Corchorus
olitorius (two species of jute) are cultivated for their fiber used in making jute bags. It is to be noted that the
consumption pattern of some of the above-mentioned plants in Monga-affected periods differ considerably from
their usual consumption pattern or uses. For instance during Monga, the affected people also eat leaves of
Raphanus sativus while at normal times, the people only eat the roots. The fruits of Moringa oleifera are eaten
during normal times, but during Monga the leaves are also consumed.   

Overall, it was reported that 22 plant species or products from them were consumed during Mongas. The
results are shown in Table 1. The plants fall within 13 botanical families. The Poaceae family contributed 4
species; followed by the Araceae family with 3 species. The other plant families were Amaranthaceae,
Convolvulaceae, Cruciferae, Dioscoreaceae, Dryopteridaceae, Euphorbiaceae, Marantaceae, Moraceae,
Moringaceae, Musaceae and Tiliaceae. The results are shown in Table 1. Notably, both paddy and wheat
belong to Poaceae family. The two other Poaceae family species consumed included seeds of Echinolochloa
colona and Setaria italica. Both are grass-like plants and while the seeds of Echinolochloa colona were not
consumed except during Monga, the seeds of Setaria italica are occasionally consumed in the form of porridge
in Bangladesh households, usually on festival occasions.

Aerva sanguinolenta, Amaranthus viridis, and Amorphophallus sylvaticus are not consumed in Bangladesh
by the general population. They can truly be considered as famine food plants. Colocasia esculenta, Typhonium
giganteum, and Ipomoea aquatica are eaten only sporadically by the poorer segments, of the Bangladesh
population. Occasionally they are bought and consumed by the more affluent but such use by them is rare.
The tubers of Ipomoea batatas are another plant product sometimes consumed by the poor people of
Bangladesh but not on a regular basis. The leaves and stems of Brassica campestris are a popular vegetable
in Bangladesh; however, during Monga periods, the leaves and stems of this plant form a substitute for rice
among the Monga-stricken population. As mentioned above, the roots of Raphanus sativus are consumed, in
non-famine times but, during Monga, the leaves are eaten as a vegetable..

Dioscorea bulbifera and Diplazium esculentum can also both be considered as true famine food plants since
they are not eaten at other times. Plant parts of Manihot esculenta and Maranta arundinacea are sometimes
consumed by the poorer people. Maranta arundinacea especially is boiled in a powdered form (see Table 1
for details) and fed to children. The fruits of Artocarpus heterophyllus are a rich source of carbohydrate,
proteins, and both macro- and micro-nutrients. It is known as the poor man’s fruit because of its availability
and moderate prices when in season. The fruits are generally consumed ripe, but unripe fruits and seeds are
also consumed occasionally by the general population of Bangladesh. The fruit pods of Moringa oleifera are
generally consumed in the cooked form and form a popular vegetable dish in Bangladesh; only during Monga
it was observed that the leaves were eaten by the Monga-affected people. The various plant parts of Musa
paradisiaca are occasionally eaten by the poorer sections of the Bangladesh population; it is to be noted in this
context that although Monga is a particular famine situation occurring in certain districts of the country at
specific time periods, substantial number of all the people living in Bangladesh - nearly 30% of the total
population of 150 million – has an income below the poverty level of US$ 1 per day, and for them famine
exists every day of the year. So quite naturally, the food habits of this section of the poor coincide with the
food habits of the Monga-affected people.

The leaves and stems of Corchorus capsularis and Corchorus olitorius are eaten by the poorer people of
Bangladesh and only rarely by the more affluent. Among these two Tiliaceae family species, Corchorus
olitorius is the more popular; however, during Monga both species are eaten.
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Table 1: General non-conventional foods eaten during Monga by the people of Matadi village of Lalmonirhat district, Bangladesh.
Serial Number Scientific Name Family Name Local Name Monga month Plant part(s) Mode of

 when taken eaten eating
1 Aerva sanguinolenta Amaranthaceae Lalti shak Jaistha 1 Leaves and stems The leaves and stems are  cooked and

(L.) Blume eaten asvegetable2. Note that this.  serves 
English: Kapok bush as substitute for rice

2 Amaranthus viridis L. Amaranthaceae Gai khuria Jaistha Leaves and stems The leaves and stems are cooked and
English: Green amaranth  eaten as vegetable.Note that this serves

as substitute for rice.
3 Amorphophallus sylvaticus Araceae Hochu Jaistha Leaves and stems The leaves and stems are cooked and

(Roxb.) Kunth eaten as vegetable. Note that this serves
English: Pellitory  as substitute for rice.

4 Colocasia esculenta Araceae Kalo kochu Kartik1, Jaistha Leaves, stems The leaves and stems are cooked and
 (L.) Schott. eaten as vegetable. Note that this serves
English: Giant taro  as substitute for rice.

5 Typhonium giganteum Engl. Araceae Dudh kochu, Kartik, Jaistha Leaves, stems The leaves and stems are cooked and
English: Giant Typhonium Jongla kochu eaten as vegetable. Note that this serves

 as substitute for rice.
6 Ipomoea aquatica Forssk. Convolvulaceae Kolmi Shak Jaistha Leaves and stems The leaves and stems areWater Morning

English: Water spinach, Glory, cooked and eaten as vegetable.
Water Convolvulus Note that this serves as substitute for  rice.

7 Ipomoea batatas (L.) Lam. Convolvulaceae Mishti alu Kartik Tuber, tuber roots The tubers are boiled and eaten2.Note
English: Sweet potato that this serves as substitute for rice.

8 Brassica campestris L. Cruciferae Shorisha shak Kartik Leaves, stems The leaves and stems are cooked and
English: Mustard spinach eaten as vegetable. 

9 Raphanus sativus L. Cruciferae Mula shak Kartik Leaves The leaves are cooked and eaten as
English: Radish vegetable.

10 Dioscorea bulbifera L. Dioscoreaceae Shania alu, Kartik Fruits The fruit is boiled and eaten or cooked and
English: Air potato Gach alu eaten as vegetable. Note that this serves as

 substitute for rice.
11 Diplazium esculentum Dryopteridaceae Dheki shak Kartik Leaves, stems The leaves and stems are  cooked and

(Retz.) Sw. eaten as vegetable.
English: Vegetable fern

12 Manihot esculenta Crantz Euphorbiaceae Holiot gach, Kartik Tubers (each tuber Tubers are  boiled and eaten; tubers are
English: Cassava Shimla alu weighs up 10 kg) also cooked as vegetable and eaten. Note

 that this serves as substitute for rice.
13 Maranta arundinacea L. Marantaceae Araroot Kartik The base of the plant as it The broad bases of growing plants

English: Arrowroot broadens when the plant are soaked in water, crushed, and then
is growing dried to form a powder. The powder is

 used to prepare rutis3 or pithas3 and eaten.
14 Artocarpus Moraceae Kanthal Jaistha Fruit, immature fruit, seed The whole\ fruit (which is actually 

heterophyllus Lam. contains a cluster of seeds covered with
English: Jackfruit  pulp) may be boiled and eaten; immature fruits

(known as jali kanthal) are cooked and eaten as
vegetable; seeds are cooked and eaten as
vegetable.

15 Moringa oleifera Lam. Moringaceae Sajina shak Jaistha Young leaves The young leaves are cooked and
English: Horseradish,
Drumstick  eaten as vegetable. Note that normally, only the

fruits are cooked and eaten as vegetable.
16 Musa paradisiaca L. Musaceae Bichi kola Kartik Unripe fruit, inner Unripe plantains are steamed and eaten; 

English; Plantain white portion of the trunk, portion of the trunk inner white is cooked 
flower cluster covered as vegetable; flower cluster is also cooked
with thick red skin which and eaten as vegetable; young plants are
occurs before fruiting, boiled and then cooked and eaten as
young plants (height  vegetable. Note that this serves a
around 1-2 feet) s substitute for rice.

17 Echinolochloa colona Poaceae Moina ghash Kartik Seeds The seeds of this paddy-like grass are
(L.) Link husked, boiled and eaten as substitute for
English: Jungle rice  rice.

18 Oryza sativa L. Poaceae Dhan Kartik Seeds Seeds that  have not
English: Paddy popped following heating with sand

(local name khoi chor4) are eaten.
19 Setaria italica (L.) Poaceae Kaun Jaistha Seeds The seeds are cooked like

P. Beauv. rice (i.e. boiled in water) and eaten;
English: Foxtail millet, alternatelya porridge made from
German millet, seeds (known locally as payesh) is eaten.
Italian millet,
Hungarian grass

20 Triticum aestivum L. Poaceae Gom Kartik, Jaistha Husk The husks5 are powdered and turned into
English: Common wheat rutis (unleavened flat bread) and eaten.

21 Corchorus capsularis L. Tiliaceae Tita pat Jaistha Leaves and stems The leaves and stems are cooked and
English: Jute aten as vegetable.

22 Corchorus olitorius L. Tiliaceae Tosha pat Jaistha Leaves and stems The leaves and stems are cooked and
English: Red jute eaten as vegetable.

1Boro Monga (greater Monga) takes place during Bangla calendar year months of Ashwin and Kartik (English calendar year mid-September to mid-November); choto Monga
(smaller Monga) takes place between Bangla calendar year months of Chaitra and Jaistha (mid-March to mid-June).

2Boiled and eaten means that the plant or plant part is boiled in water till soft, next squeezed to form a paste followed by eating the paste. The paste may be mixed with a
little oil (usually mustard), onion slices, salt and hot peppers to add to the taste. Cooked and eaten as vegetable means that the plant or plant part is cooked in water with a little added
oil, salt, and spices like turmeric, coriander, onions, and hot peppers. The addition of spices and other ingredients depend on the financial status of the person or family (i.e. whether
they can afford buying the ingredients) and availability (sometimes they may be grown by the farmer himself).

3Ruti is flat, unleavened bread. A ball of powdered plant part is mixed with just enough water and rolled with a rolling pin on a flat piece of wood so that it forms a flat circle
of about 6-10 inches in diameter and 1-2 mm in thickness. This is then put on a heated pan so that it swells a little. It is turned several times over the heated pan before it is deemed
to be cooked. Pithas are prepared basically the same way as rutis, except (i) their sizes and shapes are different, (ii) they may have sugar or oil added to it prior to being rolled, and
(iii) soaked in saturated sugar solution following heating on a pan. Sometimes they are fried in oil instead of heating on a pan, or steamed. Monga-affected people generally eat steamed
pithas.

4The paddy seeds are normally de-husked; following de-husking the resultant seed is known as rice, which is the staple cereal of the majority of Bangladesh people. Rice is
eaten in many different ways. It is mainly boiled and eaten; it may be powdered and then pithas made from powder; it may be boiled in sand to prepare muri (rice puffs). When instead
of rice, paddy is boiled in sand it results in khoi (on the pattern of pop corn), which is a popular food item in Bangladesh. Khoi chor refers to the paddy, which remains un-popped
during heating and which normally is discarded in other times but stored and eaten in Monga-prone areas.

5The normal form of eating wheat in Bangladesh is making rutis out of wheat flour (obtained after de-husking the wheat grains) and eating the rutis. Rutis are in general eaten
with vegetables, fish, pulses, or meat dishes. It may be mentioned in this context that the people of Bangladesh prefer rice much more than rutis.
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Table 2: Reported nutrients in some of the plants consumed during Monga in the village of Matadi.
Scientific name Part(s) consumed Reported nutrients
Amaranthus viridis L. Leaves, stems Iron, selenium, phosphorus, calcium, potassium, magnesium, aspartic acid,

glutamic acid,  serine, glycine, arginine, threonine, alanine, proline,
tyrosine, valine, isoleucine, leucine, phenylalanine, lysine, tryptophan
Feriberger et al.,(1998); magnesium, calcium, zinc, linoleic acid, a-
linolenic acid (Sena et al., 1998).

Colocasia esculenta (L.) Schott. Leaves, stems Arginine, ascorbic acid, calcium, carbohydrates, cystine, histidine, isoleucine,
leucine,  linoleic acid, linolenic acid, lysine, oleic acid, phenylalanine, 
phosphorus, protein, poly- unsaturated fatty acids, threonine, tryptophan,
tyrosine, valine (Duke, 1992).

Ipomoea aquatica Forssk. Leaves, stems Alanine, arginine, ascorbic acid, calcium, carbohydrates, cystine, glutamic
acid, glycine, isoleucine, leucine, lysine, magnesium, methionine, 
phenylalanine, phosphorus, potassium, proline, protein, serine, threonine,
tyrosine, valine (Duke, 1992).

Ipomoea batatas (L.) Lam. Tuber Alanine, arginine, aspartic acid, calcium, carbohydrates, glutamic acid, 
glycine, histidine, isoleucine, leucine, linoleic acid, methionine, 
phenylalanine, phosphorus, potassium, proline, serine, starch, threonine,
valine (Duke, 1992).

Raphanus sativus L. Leaves Ascorbic acid, carbohydrates, potassium, protein (Duke, 1992).
Manihot esculenta Crantz Tubers Alanine, calcium, carbohydrates, cystine, glutamic acid, glycine, histidine,

isoleucine, leucine, linoleic acid, lysine, magnesium, oleic acid, palmitic
acid, phenylalanine, phosphorus, potassium, proline, protein, serine, starch,
threonine, tryptophan, tyrosine, valine (Duke, 1992).

Artocarpus heterophyllus Lam. Fruit, immature fruit, seed Calcium, carbohydrates, magnesium, phosphorus, potassium, protein
(Duke, 1992).

Moringa oleifera Lam. Young leaves Calcium, potassium, magnesium, sodium, phosphorus, aspartic acid, glutamic
acid, serine, glycine, arginine, threonine, alanine, proline, tyrosine, valine,
isoleucine, leucine, phenylalanine, lysine, tryptophan Feriberger et al.,(1998).

Discussion

A perusal of the scientific literature suggests that quite a number of the plants consumed by the Monga-
affected people are rich in nutrients like carbohydrates, proteins, amino acids, fatty acids, and minerals. A
listing is provided in Table 2. Large quantities of iron are reportedly present in Amaranthus viridis, and it has
been estimated that a 125g serving would satisfy the recommended dietary intake of iron for an adult female,
who requires a third more iron than corresponding males Feriberger et al., (1998). Iron is required for
hemoglobin formation, and deficiency of iron results in anemia, which is quite prevalent in Bangladesh,
especially among children (Jamil et al., 2008). Selenium is another micro-nutrient present in Amaranthus
viridis. The mineral is a co-factor of glutathione peroxidase, which assists in the maintenance of adequate
reduced glutathione levels in the human body. Reduced glutathione is a strong anti-oxidant and protects cells
and tissues against harmful reactive oxygen species (Rotruck, 1973). Amaranthus viridis has also been reported
to be an excellent source of protein and its amino acid composition has been found to compare favorably to
that of World Health Organization protein standards. It also contains two fatty acids that are essential in
humans, including linoleic and a-linolenic acids (Sena et al., 1998).

A number of plants consumed by the Monga-affected population are high in carbohydrate content including
starch. The carbohydrate content of leaves of Colocasia esculenta has been reported to be from 48,000 –
640,000 parts per million (ppm) (Duke, 1992), which is high enough to provide essential energy to the
malnourished people. The carbohydrate content of leaves of Ipomoea aquatica is in the range of 31,400 –
600,000 ppm (Duke, 1992). The roots of Ipomoea batatas have carbohydrates and starch content of 80,000
– 620,000 and 118,000 – 201,000 ppm, respectively (Duke, 1992). The leaves of Raphanus sativus also
reportedly have carbohydrate content in the range of 57,000 – 496,000 ppm, and protein content of 33,000 –
287,000 ppm (Duke, 1992). Manihot esculenta have carbohydrate and starch contents, respectively in the range
of 269,200 – 854,875, and 280,000 – 828,400 ppm (Duke, 1992).

Moringa oleifera reportedly contains 17% protein and compares favorably with World Health Organization
standard (Freiberger et al., 1998). Besides protein, the plant also is a valuable source for amino acids and
minerals (Freiberger et al., 1998). The fruits and seeds of Artocarpus heterophyllus, which is consumed by the
Monga-affected people have, respectively, carbohydrate content in the ranges of 189,000 – 896,900 and
384,000 – 793,400 ppm. Protein content is also high in the fruits and seeds of this plant, being respectively,
12,180 – 83,330 and 66,000 – 136,360 ppm. 

Taken together, the plants consumed by the Monga-affected people, if consumed in sufficient amounts can
meet to a large extent their nutritional needs. Some other plants consumed by the Monga-affected people need
to be analyzed for their nutritional contents. However, it seems that the plants would also prove to be good
sources of carbohydrates, proteins, and minerals. Additionally plants or plant products consumed during Monga
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seem not to have any toxic effects. Deaths have been reported during Monga but these fatalities appear more
possibly attributable to malnutrition resulting from a diminished availability of wild edible plants because of
the heavy demand for them in a high-density population. Based on the available nutritional data, the edible
wild plants consumed by the Monga-affected people deserve more attention for at least some of them can
prove to be more valuable nutritionally than more conventionally plant species.
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