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Abstract: During early childhood, adequate nutrition is critical for preventing and reducing chronic undernutrition and
micronutrient deficiencies. Seasonal food availability, access to diverse food and maternal workload are among the
known constraints to successful infant and young child feeding practices. In rural areas in developing countries, many
populations experience seasonal food shortages, which often coincide with an increase in food prices and a peak period
for agricultural labour. Seasonal pressure on women'’s time can negatively impact cooking and caring practices and intra-
family food distribution. These factors combine to affect the nutritional status of especially children and women. This
paper shows how seasonal food availability data are collected and utilized in designing complementary feeding
interventions. Examples are drawn from FAO food and nutrition security projects in Afghanistan, Cambodia, Laos and
Zambia which began with formative research using Trials of Improved Practices. Methods include use of seasonal food
availability calendars and development of season-specific dishes and recipes. How seasonal variations in food
availability and caring capacity feature in the educational materials developed by these projects is also reported. Finally,
we provide practical ideas for incorporating coping strategies for dealing with seasonal effects when planning such

interventions.
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INTRODUCTION
Background

Adequate nutrition during infancy and early
childhood is critical for optimal growth, health and
cognitive development of children. Complementary
feeding (CF) is the process which starts when
breastmilk alone is no longer sufficient to meet the
nutritional requirements of infants. Additional foods are
needed to complement breastmilk intake from 6-23
months of age [1]. Infant and young child feeding
(IYCF) interventions to prevent and address moderate
malnutrition include nutrition education on CF
practices, fortification of complementary foods with
micronutrients, provision of complementary foods
offering extra energy, and various processing/
preparation techniques for enhanced nutrient
density/bioavailability [2]. CF interventions with a food-
based, comprehensive approach may be more
effective, safer and sustainable than programmes
targeting individual nutrient deficiencies in contexts
where food insecurity is not a major constraint [3-4].
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Seasonal availability and access to different foods
were identified among the constraints to successful
IYCF interventions in a WHO/UNICEF technical
meeting [5]. Two of the five goals in the new Zero
Hunger Challenge launched by the UN Secretary-
General in 2012 are: 100% access to adequate food all
year round (Goal 1) and Zero stunted children less than
2 years (Goal 2), “ensuring universal access to
nutritious food in the 1000-day window of opportunity
between the start of pregnancy and a child’'s second
birthday, supported by nutrition-sensitive health care,
water, sanitation, education and specific nutrition
interventions, coupled with initiatives that enable
empowerment of women”[6]. Seasonality affects the
quantity and types of food available; seasonal
increases in food prices and variability in available
incomes at the household level all contribute to
seasonal variations in the cost of an adequate diet [7].

Seasonality and Children’s Nutrition

In the first systematic study of seasonality for over
20 years, Chambers and co-workers examined how
seasonality continues to be neglected despite being a
glaringly obvious dimension of poverty, which affects
the nutritional status of vulnerable groups [8]. The
classical seasonality-nutrition scenario is that at the
end of the dry season and during the rainy season food
stocks run low, food prices increase and food
consumption decreases. The rainy season is also a

©Food and Agriculture Organization of the United Nations, 2013



336 International Journal of Child Health and Nutrition, 2013 Vol. 2, No. 4

Wijesinha-Bettoni et al.

period of intensive agricultural work with higher energy
needs, coupled with greater exposure to infectious
diseases due to the wet conditions. Since women are
actively involved in agriculture especially during the
busy planting season and children are most vulnerable
to infections (especially diarrhoea, malaria and upper
respiratory infections), the nutritional status particularly
of these groups is negatively affected [9]. This pattern
is not universal in rural areas of developing countries,
but is likely in farmers, who are too poor to buy the food
that is needed when own stocks are depleted [9].

Early studies found that children’s nutritional status
was at its lowest when low food availability coincided
with periods of peak labour [10]. A study in Kenya
found that the prevalence of low weight-for-age showed
a consistent seasonal pattern in children aged 6-23
months [9]. Among agricultural communities seasonal
food shortages have been found to be one of the
common causes of acute malnutrition or wasting [11].
Golden [12] also ascribed marked fluctuation in the
prevalence of malnutrition in children to seasonal
shortages and changes in diets. In terms of
micronutrients, vitamin A and/or vitamin C status is
most affected by seasonal variations in food
availability, often linked to availability of fruit/vegetables
[13-15].

Women's heavy workload may negatively affect
food intake, not only for their children and other
members of their families but also for the women
themselves. The combination of low food availability
and less time for food preparation may result in lower
meal frequency and smaller meals that are less varied
and less well prepared [10]. Shortage of mother's time
could also influence caring capacity [16]. The question
of the quality of childcare also arises, with common
options often being other family members or other
adults [17]. Without childcare, women working as
labourers are often forced to take their young children
into the fields [18] where it is difficult to provide the
desired quantity and quality of complementary food.
Studies on women’s seasonal work and pregnancy
outcomes have suggested that low birth weights are
related to women’s seasonal workload [10]. Improved
birth weight is as an essential first step in reducing
stunting at 2 years of age [19]. Other potential
consequences of women’'s increased seasonal
workload include lack of time for other tasks such as
food gathering, house-cleaning and fuel and water
collection [8].

The impact of seasonality on nutritional status
varies with factors like socioeconomic status and
gender differences [20]. It has been argued that
children are most severely affected during periods of
food scarcity, since resources may be preferentially
allocated to the more “productive” members of the
household (HH). Although one study supports this
assumption [21], more studies suggest that children are
preferentially allocated food and protected from
seasonal food shortages [20, 22-23]. Various
communities use different means of coping with
seasonal food shortages [20, 23-24]. Decrease of
mother’'s personal food intake in order to protect the
nutritional status of their children has also been
recorded [20, 25].

Objectives

International  guidelines on  planning CF
interventions recommend assessment of the food
security situation of the target population, including
seasonal food shortages and hunger patterns [1, 5, 26].
This paper looks at data gathered from FAO
complementary feeding projects that used the Trials of
Improved Practices (TIPs) methodology in Afghanistan,
Cambodia, Laos and Zambia. The paper describes
how seasonal food data collected as part of these
projects can be presented and utilized to inform the
design of food and nutrition security programmes to
enhance their impact on family nutrition. The paper
also shows the extent to which seasonal variations in
food availability and caring capacity feature in the
educational materials developed by these projects, and
documents practical recommendations given for
mitigating seasonal effects, when planning CF
interventions. (This paper is not intended to present an
evaluation of the process or outcomes of TIPs.)

MATERIALS AND METHODS

Data Analysis

We reviewed FAO grey literature from four FAO
food and nutrition security projects which included a
complementary feeding component. Two of the authors
were directly involved in these projects. Common
features of the projects were examined and it became
apparent that a common underlying theme in this
literature was seasonal food availability. This initial
finding supported observational evidence that
suggested that a major constraint facing families is
seasonal food availability and affordable sources of
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micronutrient-rich  foods. Related FAO project
documents were then searched for key words such as
“season”, “food availability”, “constraints” and
“workload”, in order to identify literature that had
specifically mentioned issues in these areas. The
findings were organized into various predominant
themes (household seasonal food availability and
women'’s time constraints; creation and use of seasonal
food availability calendars; development and testing of
season-specific dishes and recipes; and proposed
mechanisms to buffer negative seasonal effects on
family and child food intake). The data obtained from
the four case study sites was organized into a
standardized format for analyzing and discussing
commonalities across the countries.

Brief Description of Grey Literature Used

Sources included data presented at regional
workshops and project reports of FAO officers and
consultants from FAO food security projects in
Afghanistan, Cambodia, Laos and Zambia. The
information in the documents on the TIPs process was
originally  obtained using descriptive research
methodology, with pre-tested data collection forms and
recording guides/checklists developed by FAO and
used during the TIPs’ home visits. Community-level
TIPs facilitators were trained on using the
questionnaires and forms for recording observations.
CF manuals or recipe books that were produced
containing recipes that were successfully field-tested
during the TIPs trials were also consulted. These are

available for Afghanistan [27]. Zambia [28] and
Cambodia [29-30].
Development of Seasonal Food Availability

Calendars

A Seasonal Food Availability calendar (SFAC) is a
visual expression of year round food availability
expressed in months and/or seasons in a year. SFACs
show periods of the year in which different foods are
available and also highlight periods in which
households have difficulty in making balanced meals.
The SFAC can be a useful tool for identifying corrective
actions to overcome food shortages, such as modifying
food production and engaging in processing activities
during periods of surplus or favourable weather
conditions. In the FAO-supported TIPs studies, SFACs
were developed using a community based approach
tailored to the local situation. Using this approach, the
community is gathered, and issues relating to the

problem of seasonal food availability are discussed.
The discussion is facilitated along the following themes:

a) Listing of foods commonly grown and consumed

b) Categorizing foods according to availability by
month, ranging from abundant to not available at
all.

c) Depicting the findings in a calendar format. The
format is selected based on community
characteristics such as literacy.

TIPs Methodology Used for Collecting Household
Food Availability Data and for Field Testing
Recipes

The projects used a consistent methodology based
on TIPs [31] in all four countries to develop child
feeding recommendations (6-23 months) and assess
the acceptability and feasibility of adopting nutritionally
improved CF recipes using locally available and
affordable foods in different seasons, and local
processing and cooking equipment/utensils. During
TIPs a combination of exploratory research methods
such as in-depth interviews and household
observations were conducted. Households were
purposively selected according to TIPs guidelines. The
participants lived in rural areas with poor market
integration, where seasonal differences in food
availability are pronounced. TIPs trainers and
facilitators generally involved multi-sectoral teams from
the Ministries of Health, Agriculture, Education and
Women's Affairs and Department of Community
Development, depending on the country. Round one of
the TIPs field work consisted of four home visits: during
the first visit the family food security (FS) situation,
feeding behaviours and dietary intake were evaluated.
Subsequent home visits assessed families’ ability to
engage in selected improved practices, such as
preparing thicker complementary foods, and/or
increasing the diversity and quantity of food fed, as well
as increasing feeding frequency and practicing active
feeding. Round two of TIPs consisted of three home
visits with the family FS situation and child feeding
behaviours being reassessed in the first visit and the
families’ ability to engage in selected improved
practices assessed in subsequent visits.

One round of visits was designed to capture
complementary feeding improvements which HHs
could do during the pre-harvest lean season (late dry
season) and the other round was designed to capture
improvements feasible during the harvest season (late
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Figure 1: Crop cycle for main crops in Afghanistan, Cambodia, Laos and Zambia [43], with seasons and months where TIPs
were carried out indicated. Brown: sowing (peak labour); green: growing; yellow: harvesting (peak labour).

wet season), when HHs have access to a wider variety
of foods. Some countries started with the harvest
season, while others started with lean season trials for
reasons including duration of the food seasons and
project timeline. Hence visits were not necessarily
scheduled to allow pre-post intervention, but overall
outcomes of the trials gave a basis for developing food
security interventions, some of which were season
specific.

Study Settings

Afghanistan

The country has four distinct seasons: winter,
spring, summer and autumn (see Figure 1)1. TIPs were

'Please note, the four countries are not in the same climatic region, hence
types of season differ. Afghanistan has a continental climate, and thus seasons
differ from those in the other countries, which have dry and wet (rainy)
seasons.
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conducted in Herat, Bamyan, Badakshan and Kabul
Provinces. Two rounds of household trials, one in the
winter season (Nov 2006- Jan 2007) and one in the
summer season (June-July 2007), were conducted in
64 households in project areas.

Cambodia

TIPs were conducted in 354 households in 18
districts in nine provinces during the wet season
(August-October, 2010) and a second round was
undertaken during the post-harvest season (dry
season) (December 2010-January 2011) covering 356
children (of whom 123 had also taken part in the wet
season TIPs).

Laos

TIPs was carried out in 237 HHs in two villages in
the Bolikhamxai Province from December 2009-
February 2010, during the dry season. A second round
of TIPs was conducted in during the wet season in two
villages in each province in the provinces Bolikhamxai,
Sekong (July-August) and Luang Namtha (May-July)
2010.

Zambia

Dry season TIPs were carried out in seven villages
in three districts (Kawambwa, Mwense and Nchlenge)
from September-November 2002. However, detailed

50

Figure 2: Seasonal food availability calendars for Cambodia. The months are given in the top row of the figure. Availability is
indicated by the number of + signs. Note: This figure has been previously used, for a paper by three of the current authors, to
be published in the Proceedings of the International Symposium entitled “Improving diets and nutrition: Food-based

Approaches” held in December 2010 at FAO, Rome.
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Figure 3: Seasonal Food Availability Calendar for Laos: Ban Hat Pho and Ban Non Somboon Communities.

information from the initial assessment stage was not
available. The rainy season (wet season) trials were
conducted from February-March 2004 in four districts
Chienge, Nchelenge, Kawambwa and Mwense,
covering 188 HHs, 64 of which had been covered
during the dry season TIPs.

Figure 1 shows the crop cycles for the four
countries included in this study.

RESULTS
Collecting and Presenting Seasonality Data:

a. Community Food Availability: Seasonal Effects

During the TIPs preparatory phase, communities either
prepared or provided information for the preparation of
seasonal food availability calendars (SFACs), which
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Seasonal Food Calendar: Qala-e-Mirgol Village, Gozerah Distric, Herat Province, Afghanistan
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Seasonal Food Calendar: Deh-Shar Village, Shughnan Distric, Badakhshan Province, Afghanistan
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Figure 4: Seasonal food availability calendar for Afghanistan.

mapped food variety and availability throughout the
year. Data collected during the initial home visits
confirmed these food availability patterns.

Some examples of SFACs prepared in the FAO
projects are given in Figures 2-4. Food availability was
assessed by food group in Afghanistan but was
disaggregated by food items within groups in Laos and
Cambodia. SFACs can have different formats, such as
colour coding to show times of plenty and times of
scarcity (e.g. Afghanistan); thickness of bar reflecting
periods of plenty (thick bars) and times of scarcity (thin
bars) or using small pieces of actual foods to construct
the calendar (e.g. Cambodia). The use of colours,
symbols, drawings and food models is particularly
useful in semi-literate communities.

Figure 4 shows the SFACs from Afghanistan for a
vilage in Herat province and one in Badakshan
province. The contrast in seasonal food availability
between these two villages is obvious. In Herat,
cereals, potatoes, legumes and dairy products are
available all year round; cultivated vegetable supplies

diminish from December-June, but the gap is filled by
fruits and wild vegetables. In contrast, in Badakshan,
none of the food groups are abundant at any time.
Pulses and nuts are only available (albeit in small
quantities) only for 2 months of the year. Roots,
fruit/vegetables and dairy products are available for 2-5
months of the year.

b. Household Food Availability and Women'’s Time
Constraints: Seasonal Effects

Checklists used during the first TIPs home visit
included questions on year round availability of specific
food groups and any specific times of the year when
shortages are experienced. A question on types of
foods collected from the wild (e.g. insects, vegetables)
was also asked together with periods when these foods
are normally collected. Records of food availability,
consumption and CF practices at HH level obtained in
this manner for Laos and Zambia and are shown in
Tables 1 and 2.

The information given in column 2 of Table 1 (Laos)
is similar to information previously seen in the SFAC for
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Summary of village level discussions on food production, availability and utilization in Laos. Rainy season:
May-October; dry season: November-April. Lean season refers to the pre-harvest months, which are the last
months of the rainy season (August-October)

Table 1:

Sekong Province Luang Namtha Province

Issue Bolikhamxai Province
Bolikhan District Laman District Namtha District | Vieng Phoukho
District
Ban Hat Pho + Ban Phaday Ban Pak Thon Ban Beng Nam Lu-Lenten Ban Kampone
Ban Non Ethnics
Sombonn
Staples Sticky rice and Sticky and Sticky rice Stick rice Sticky and Sticky rice
produced ordinary rice ordinary rice ordinary rice
Roots and Sweet potatoes Sweet potatoes Sweet potatoes Sweet potatoes Sweet potatoes, Sweet potatoes,
tubers produced and cassava and cassava and cassava and cassava taro and cassava | taro and cassava
Cash crops and Tobacco, chillies Chillies and Not mentioned Groundnuts and Rubber, Groundnuts,
source of and surplus rice surplus rise surplus rice chillies & woven yellow corn and
income sunflower
cloth
Availability of Rice is available all Most households | Rice is available | Rice is available | Rice is available Own produce is
Staple food year round for most produce enough all year for most all year round. all year round for low because of
households. with surplus. households. Households most poor soils and
Surplus is sold. Poor households Some have two households._ shift cultivation,
Some households experience experience harvests, the Households with rice shortages
have shortage from shortages. shortages second crop is not much land are experienced.
July-August. during March- produced under experience rice
May. irrigation. shortage.
Coping strategy Collect food from Work as day Not discussed Most Work as day Purchase
during periods of | forest and work as labourers to get households labourers to get additional rice
rice shortage day labourers to income to produce enough income to with cash from
get income to purchase food with surplus. purchase food selling corn,
purchase food. and/or collect and/or collect sunflower and
food from forest. food from forest. groundnuts.

Availability of Cultivated and wild Cultivated and Cultivated and Cultivated and Cultivated and Cultivated and
vegetables vegetables wild vegetables wild vegetables wild vegetables wild vegetables wild vegetables
abundant during abundant during abundant during abundant all abundant during abundant during
the rains (June- rains, but rains, but year round the rains (June- the rains, but
October) shortage during shortage during because all October). inadequate
Not enough during dry season. dry season. have gardens. Vegetables are during the dry
dry season (April- No knowledge to No knowledge consumed daily. season.
June) preserve surplus. to preserve
surplus.
Availability of Readily available Good availability Readily Not readily Little available Fish, crabs,
fish from the river. from the river, available from available. from river, but snails and
especially in the river. Consumption is sometimes shrimps are
August. Fish therefore low. bought from available and are
preservation market. consumed 1-2
techniques Consume 1-2 times per week.
include drying, times per month
fermentation and
salting.
Availability of Mostly eaten as Mostly eaten as Mostly eaten as | Mostly eaten as Mostly eaten as Mostly eaten as
legumes green beans. green beans green beans. green beans. green beans. green beans.
Some dry seed Dried beans are
and use for eaten with rice.
snacks.
Availability of Produce for home Produce for home Produce for Produce as Produce for sale | Produce for sale
groundnuts and consumption as consumption as home cash crop and and home and home
seeds shack, also grow shack. consumption as home consumption. consumption.
sesame seeds. shack. consumption as Sesame is Eat as snack
shack. grown and and added to
Groundnuts are added to vegetables.
eaten with rice vegetables. Sesame is
grown and
added to

vegetables.
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(Table 1). Continued.

Issue Bolikhamxai Province Sekong Province Luang Namtha Province
Bolikhan District Laman District Namtha District | Vieng Phoukho
District
Ban Hat Pho + Ban Phaday Ban Pak Thon Ban Beng Nam Lu-Lenten Ban Kampone
Ban Non Ethnics
Sombonn
Availability of Meat is Meat is Meat is Meat is Meat is Meat and/or
meat and eggs occasionally occasionally occasionally occasionally occasionally eggs consumed
available, but available, but available, but available, but available and once a week.
expensive. Eggs expensive. expensive. expensive. eaten 1-2 times
consumed by some Eggs consumed | Eggs consumed per week.
as omelette. by some. by some. Eggs consumed
by some.
Availability of Collect from the Collect from the Not discussed Not discussed Collect from the Collect from the
insects and forest forest forest forest
worms
Availability of Not discussed Not discussed Rarely used Rarely used Fry foods Fry using pork
fats and oils (vegetables) fat or purchased
using pork fat vegetable oil
Daily meal 3 meals/day all 3 meals/day all For most, 3 For most, 3 3 meals/day all 3 meals/day all
frequency and year round year round meals/day all meals/day all year round year round
main Meal quality Meal quality year round year round Meal quality Lean season
determinant changes in lean changes in lean For a few, 2 For a few, 2 changes in lean meals are poor
season season daily meals in meals in lean season.
lean season season
Main family dish Mainly sticky rice Mainly sticky rice Mainly sticky Mainly sticky Sticky and Mainly sticky rice
(s) with vegetable, fish with vegetable, rice with rice with ordinary rice with with a sauce
or meat dish/sauce fish or meat vegetable, fish vegetable, fish a sauce Cassava with
dish/sauce or meat or meat Local noodles pork
dish/sauce dish/sauce

343

these two communities in the Bolikhamxai Province,
although, the information provided in the SFAC was
more in-depth. However, Table 1 allows us to make a
comparison in seasonal food availability between
provinces. Most villages in Laos have one rice harvest,
and harvesting is done from October to November.
Poor households, especially those with smaller pieces
of land experience rice shortages during March to May
in some areas. To purchase rice, these households
work as day labourers, or eat food collected from the
forest. Cultivated and wild vegetables are abundant
during the rainy season (June-October). Most
communities experience a shortage of vegetables from
April-June. During this period, fewer vegetable dishes
are consumed and fewer vegetables added to soups.
Fish was readily available in 3 villages, seasonally
available (in August) in one village, and not available in
two villages. In most villages meat was only
occasionally available, due to high cost. Four villages
collected edible insects and worms from the forest
(Table 1).

Most communities in Laos consume sticky rice with
a vegetable, fish or meat dish and daily meal frequency

was 3 meals/day in all communities visited. During the
lean season (the pre-harvest months, which are the
last months of the rainy season, i.e. August-October)
meal diversity decreases, and some households in
Sekong Province also reported reduced daily meal
frequency. Complementary foods consisted primarily of
sticky rice, with children fed 3 times a day, although
one village reported rice soup enriched with vegetables
and meat when available, 3-4 times a day.

In Zambia cassava was available all year round but
all districts reported lower quantities during December-
March due to problems with sun-drying sufficient
quantities during the rains (Table 2). Also, women
could only carry limited quantities from the field
because of heavy rains and difficulty in transporting the
tubers. Maize was available for up to six months of the
year (April-October) from household stocks in three
districts and from March-May in the fourth district.
Seasonal availability of vegetables was recorded, with
some villages consuming dried vegetables or exotic
fresh vegetables during periods of local shortage.
Villages in Chienge district reported limited fish
availability between April and July, while in Nchelenge
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Table 2: Summary of Village Level Discussions on Food Production, Availability and Utilization in Zambia. Dry season:
April-October; Wet (rainy) season: November-March

Issue/
Characteristics

Chienge District

Nchelenge District

Kawambwa District

Mwense District

Availability of cassava

Available all year round,
with less available
December-March because
of processing problems
during rains

Available all year, with less
available December -March
because of processing
problems during rains

Available all year, with less
available December -March

Available all year, with less
available December -March

Availability of maize

Available April-October

Available April-October

Available April -October

Available March-May

Availability of
groundnut

Available April to December

Groundnuts available April-
October

Groundnuts available April-
October

Groundnuts available April-
October

Availability of other
legumes

Legumes are available
March-October

Beans and bambara
groundnuts are available
April-October

Beans and cowpeas are
available April-October

Beans and cowpeas are
available April-October

Availability of fish

Fish stocks are limited
between April to July.

Fish is available all year,
despite fish ban.

Fish is expensive in
December-March.

Fish is expensive December
to March.

Availability of
vegetables

Reduced stocks June-
October.

Reduced stocks June-
October.

Cassava, beans, pumpkin
leaves, mushroom, sweet
potato leaves, mangoes and
avocados are available
November to April.
Exotic fresh vegetables and
dried vegetables April-
October.

Cassava, beans, pumpkin
leaves, mushroom, sweet
potato leaves and mangoes
are available December-
May.

Exotic fresh vegetables and
dried vegetables are
available June-November.

Daily meal frequency,
seasonal variations
and reasons

Late rainy into early dry
season:

Three meals per day during
the late rainy and early dry
seasons, when food is
plentiful after the harvest
and during the early dry
season when food stocks
are good.

Late rainy season:
Three meals per day during
the late rainy season, when
food is plentiful and there is
an increased variety of food.

Late dry season:
Two meals per day during
the late dry season when
household food stocks are

Early dry season:

2-3 meals per day are
consumed during the early
dry season due to better
food availability just after the
harvest. There is an
increased variety of
legumes.

Early rainy season:
Meal frequency falls to one

Late rainy season:

Two major meals + snacks
between meals - food is
abundant during the late
rainy season up to June

Dry season:
2-3 meals per day.
Early rainy season:
1-2 meals per day

variation

beans, cabbage, rape and
preserved traditional
vegetables
Rainy season:
Cassava nshima with fish,
bean leaves, pumpkin
leaves, sweet potato leaves
and mushroom
Early dry season:
Maize/cassava nshima with
rape, African egg plant, fish,
preserved traditional

vegetable

cassava/maize meal
Rainy season:

Cassava with pumpkin
leaves, kalembule, beans or
fish

Dry to early rainy season: low.
Two meals per day during to two meals per day during
the dry to early rainy the early rainy season
season. Families cope with because of low cereal,
reduced food stocks by however, there are more
consuming only two meals vegetables and fruits; fish is
per day and also reduce available.
meal frequency during
periods of heavy workload
during planting.
Composition of main Dry season: Dry season: Dry season: Dry season:
dishes and seasonal Cassava nshima with fish, Beans, fish, meat, chicken, Nshima (cassava/maize) October-March: Cassava
cassava leaves with with beans, chicken, fish, meals

goat, vegetables and
groundnuts which are readily
available

Rainy season:

Nshima (cassava) with
mushroom, okra, cassava
leaves, sweet potato leaves,
pumpkin leaves, fish,
chicken which are readily
available at that time

April-September: Maize
meals served with
vegetables wand groundnuts
and sometimes fish during
August-November
Rainy season:
Cassava nshima with fish,
bean leaves, pumpkin
leaves, sweet potato leaves
and mushroom

Daily frequency
complementary
feeding

0-5 months: porridge given
two times per day
6-11 months: porridge and
nshima given 2-3 times per
day
12-17 months: porridge and
nshima given 3 times per
day
18-24 months: nshima given
2-3 times per day

Daily frequency is 2 times a
day for other foods

Four meals per day when
food is available, 1-2 times
per day during food
shortages
* cassava not considered a
meal by this discussion
group

Information not available
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Table 3: Season-Specific Recipes in Zambia

For the early Dry Season (April-August)

For the late Dry and Early Rainy Season
(September-December)

For the Late Rainy Season (February-
March)

Foods that are readily available during the
early dry season include cassava, maize,
rice (in some areas), pumpkins, sweet
potatoes, beans, groundnuts, fish, a few
indigenous vegetables and some exotic
vegetables where dry season gardening is
practiced.

Food reserves are relatively low in most
households during the late dry and early
rainy seasons and the range of available
foods is limited. Households generally have
cassava, fish and some exotic vegetables
where dry season gardening is practiced.
Availability of indigenous vegetables
improves gradually one month after the
onset of rains.

Food reserves start improving during the late
rainy season as households start harvesting
green maize, fresh beans, groundnuts,
pumpkins and gourds. Indigenous
vegetables are also readily available.

Recommended complementary feeding
recipes include:

Recommended complementary feeding
recipes include:

Recommended complementary feeding
recipes include:

Cassava and groundnut porridge
Cassava and bean porridge
Maize and groundnut porridge
Maize and beans porridge
Sweet potatoes and groundnut porridge
Rice and groundnut porridge

Cassava and fish porridge
Rice and fish porridge
Fish soup and nshima

Fresh maize and fresh groundnut porridge
Cassava and fresh groundnut porridge

Mother's Tip: If fish is available, the
groundnut or beans flour can be replaced
with fish flour. This way the child will eat a

wider range of diverse foods and this is good
for his/her health.

Mother’s Tip: Mothers and caregivers are
encouraged to keep aside some groundnuts
for use after the November planting season.

This special stock can be used to improve

the diversity of food fed to small children

during this season.

Mother's Tip: Fresh maize can be replaced
with fresh beans with palm or vegetable oil
added. The pumpkin/gourd recipes can also
be prepared if the household is experiencing
food shortage of other staple foods.
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district fish was reported to be available year-round
despite fishing restrictions being active in some
months. Two other districts reported that fish was
expensive from December-March. A ban on fishing in
Zambian lakes from December to February results in
lower availability of fish and higher prices of available
fish. The composition of meals also changes with
season (Table 2), e.g. in the Mwense district, the main
staple changed from cassava from October-March to
maize from April-September. Meal frequency was 3
times a day in the late rainy season in most districts,
due to higher availability after the harvest. Meal
frequency sometimes reduced to 1-2 times/day in the
early rainy season in the Kawambwa and Mwense
districts. Among the reasons given for lower meal
frequencies were low food availability (especially the
staple and legumes), heavy workload during planting
and reduced/limited food stocks during the dry season.
The lower food availability also affects complementary
feeding. In Kawambwa district, meal frequency for
infants was 4 meals/day when food was available, but
1-2 times/day when not available. In all 4 districts,
mothers mentioned that attempts to improve CF
recipes using legumes such as groundnuts depended
on adequate households stocks being available.

Regarding seasonal effects on women's workload
and time allocation, far less data were available, even
though this is one of the problems highlighted in the
TIPs Assessment and Counseling Guide used by the

facilitators, with respect to feeding children 12months-
2yrs of age. The Guide includes recommendations on
how to address this.

In Cambodia, many mothers reported time
constraints for preparing enriched complementary
foods daily, especially during periods with a high
workload such as the rice transplanting season. In
Afghanistan the key problem recorded for the 12
months to 2 yrs age group was that children are fed
less than 3 meals per day because of the mother's
heavy workload, especially during the busy agricultural
summer months [27]. In the Chienge District in Zambia,
one of the reasons cited for reduced meal frequency
during the dry to early rainy season was heavy
workload during planting.

How Seasonality Data are Utilized

a. Developing Season-Specific Dishes and Recipes

Community and household seasonal food
availability data (see preceding sections) are used to
develop recipes using the TIPs process, where the
recipes are tried out by families in a real home
environment. After TIPs, the recipes are further refined
for wider community use.

Nutrients targeted in the recipe development were
energy, fat, vitamin A, iron and zinc, while maintaining
recommended age-specific volumes of complementary
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food per meal as stipulated in the WHO Guiding
Principles [1]. In addition to the cooked complementary
food, caregivers were encouraged to give mashed
fresh fruits, a good source of Vitamin C.

Table 3 shows season specific dishes which were
developed into a booklet and used during the wider
dissemination phase of TIPs in Zambia. A unique
feature of the booklet is that recipes take into account
the seasonal availability of different foods during the
dry and the rainy seasons. This is intended to help
mothers make the best food choices for variety,
nutritional value and cost at different times of the year
[28].

b. Proposing/Testing Mechanisms to Buffer

Negative Seasonal Effects

The FAO projects proposed various strategies to
close the gap in year round access to certain foods and
time constraints due to seasonal labour. In Afghanistan
women were organized into groups to learn how to

pickle fruits/vegetables and to make tomato sauces.
FAO helped to establish market-linkages with the local
area to generate income for the women.

In Cambodia, the high cost of animal source foods
and fruit, and lack of time for preparing special CF daily
were constraints for improved CF practises; possible
solutions identified included the promotion of home
gardens and small-scale animal raising and planting of
early maturing papaya trees. Improved post-harvest
technology and storage of rice to prevent post-harvest
losses and processing and preservation of vegetables
and fruit were also indicated as urgent measures.
Additionally, fuel efficient cooking stoves were
promoted to reduce women’'s time spent on fuel
collection and meal preparation.

In Laos, women were trained in home-based food
processing and preservation of locally available foods,
with an emphasis on ready-to-cook and ready-to-eat
complementary foods. Income generation was an
additional aim. The processes demonstrated included

Dishes/Actions To Recommend | Jan Feb Mar Apr

May Jun Jul Aug | Sep | Oct | Nov Dec

A. Recommended Dishes:
Fish-based porndges

Green leafy vegetable-based

dishes

v

Fresh maize/fresh groundnuts
pornidge

Fresh maize/fresh beans porridge

v

Gourd/avocado-based dishes

Y

Fresh and dried sweet potato-

based dishes

Pumpkin/avocado-based dishes <

Legumes-based (dry) dishes

F Y

Groundnuts (dnied)

B. Actions to Recommend:

Drving sweet potatoes

Drving of vegetables -

Keeping sufficient dried
groundnuts for feeding small

| children | | |

Key:

Abundant supply of ingredients, appropriate period for recommending dishes and actions mndicated i Column 1

———- Scarce supplies of ingredients, not the appropriate time to expect effective implementation of proposed action(s). Promote practical
actions aimed at improving access to the required ingredients. Some of the actions to promote access of the ingredients may have to be

undertaken before that period.

Figure 5: Season-specific dishes and actions to be recommended at specific times of the year (Zambia).
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processing of rice, mung bean and peanut for
preparing complementary food with additional
strategies for income generation.

Information on seasonal availability can be used to
develop and test season-specific strategies for using
and preserving seasonally available foods, as
demonstrated below for Zambia (Figure 5). Figure 5
indicates the months in which action can be taken to
preserve surplus foods for later use, e.g. drying sweet
potatoes and vegetables, and storing larger quantities
of dried groundnuts for home consumption. Other
actions proposed in Zambia are shown in Box 1.
Communities often expressed eagerness to learn
preservation techniques to preserve foods during the
period of abundance for later use.

The counselling guidelines used during TIPs
process also addressed the problem of reduced meal
frequency for children aged 12months-2yrs owing to
mothers' heavy workload, especially during the rains.

The advantage of bulk processing at household level
(e.g. cassava/maize flour and pounded groundnuts in
Zambia, and flours from groundnuts, pumpkin seed and
dried fish in Laos, in pre-mixed in stocks that last 1-2
weeks), coupled with proper storage, were stressed as
a means of reducing the caregivers' workload. The
recipes developed for Zambia included options for bulk
processing ingredients such as bean flour and sweet
potato flour, to be considered if the mother had a heavy
workload.

c. Highlighting Seasonality-Related Issues in

Complementary Feeding Manuals

CF manuals/recipe booklets have been developed
for Afghanistan, Cambodia and Zambia, which highlight
the seasonality-related issues that need to be
considered. Some examples are given below.

The manual prepared for Afghanistan (FAO 2008a)
highlights the considerable seasonal and regional
variations in food availability in the country, which

. Community sensitisation on importance of:

legumes in particular); through, among others:

acceptable);

- during dry season wet land cultivation; and

- continuous or year round supply/production of vegetables;
- dry season vegetable production and consumption;

. Promotion of home gardening for income generation (high value crops) and nutrition improvement (vegetables and

- Establishment of demonstration gardens as part of the nutrition promotional activities promoted by Community-
Based Growth Monitoring and Promotion centres in close collaboration/with technical support with camp officers;

- Early initiation of gardening activities in areas where water is a problem so as to use residual moisture;

- Protection of home garden plots from animal destruction through fencing (group fencing where possible and

- Improved irrigation and water conservation techniques during the dry season;
. Improving access to and promotion of early maturing varieties of protein-rich foods:

- at the onset of the rainy season, e.g. groundnuts (solontoni or Natal common) and beans (pembela variety) which
can be harvested as fresh groundnuts and beans form the end of January to reduce the gap in the supply of
protein-rich foods during the period December-March;

- staggering the planting of certain crops so as to ensure a steady supply of vegetables and legumes.

- Promoting preservation and storage of vegetables and legumes during the period of plenty, particularly appropriate
ways of storing bean, which is currently problematic

Box 1: Actions proposed in Zambia to close the gap in year-round access to certain foods critical to dietary improvement.
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affects households’ ability to prepare nutritious meals
during the course of the year. The manual shows how
information on seasonality can be incorporated into
decision making, and advises extension/health
workers, in consultation with local communities, to
prepare SFACs that will help identify ingredients for
preparing nutritious recipes at different times of the
year, making optimal use of seasonally available food
combinations.

This manual for Afghanistan also gives possible
solutions to the low meal frequencies for young
children due to mothers’ seasonal workload. These
include encouraging mothers to bulk process
ingredients for making complementary foods e.g.
processing quantities that will feed the child for up to 2
weeks, provide different snacks between the 3 meals;
and if working in the field, preparing one of the meals at
home and taking the food to the field. The manual
notes that particular communities “require additional
food security interventions in addition to nutrition
education before they can make significant
improvements to their diet. These interventions can
include kitchen gardening, introduction of greenhouses,
poultry and animal health projects, and food processing
activities.”

Another manual for field workers and trainers on
home-based fruit/vegetable processing in Afghanistan
[32] includes details of how to decrease post harvest
losses through improved handling and storage and how
to preserve fruit/'vegetables for consumption later in the
season. The manual for Cambodia recommends that
foods that are in season and are readily available in
most homes should be selected for use in cooking
demonstrations [30]. The recipe booklet for Zambia for
use by community service providers [28] has been
written specifically taking seasonal availability of foods
into account, as discussed previously in this paper.

DISCUSSION

Nonadherence to counseling messages for child
feeding is commonly associated with lack of resources
and incompatibility with demands on mothers’ time [33].
Our experiences from Afghanistan, Cambodia, Laos
and Zambia show that both low food availability and
time constraints for food preparation owing to labour
demands are strongly seasonal. New data we have
from conducting TIPs in Malawi support these
conclusions, as a general concern raised by mothers
has been the lack of vegetables in the dry season.

The FAO CF interventions included the preparation
of SFACs. In addition to helping to develop balanced
CF and family meals, SFA calendars can also help
towards making a community more food secure. For
example, a study of the consumption pattern of
carotene rich foods by households in Coimbatore,
India, resulted in a “year calendar” from which low-cost,
high carotene foods could be selected and used in
intervention programmes and in the community [34].

Our study highlights some practical implications
when planning CF interventions, such as the
importance of carefully considering the season in which
to conduct TIPs. For example, in a study in rural
Malawi using fortified spreads for infants, the authors
record that in order to maximize the power of the trial it
was carried out during the rainy season when
nonintervention infants were expected to grow most
slowly, as during this season FS in the area and weight
and length gain of children are at their lowest
(Kuusipalo et al. 2006). We found that in Zambia
progress in implementing rainy season TIPs was slow
because it coincided with the heavy on-farm workload,
and facilitators could only find the caregivers in the
afternoons, thus taking more time to complete the
household assessment forms than anticipated. When
formative research is used to compare the outcome
between two different sets of message, it is important
to ensure that the interventions are carried out in the
same season in order to be able to evaluate them
correctly. For example, a study testing the outcome of
two different TIPs messages reported that the time gap
between the two rounds resulted in different seasonal
foods being available, which prevented some feeding
recommendations from being carried out in the 2"
round [35].

It is important to combine dietary advice on
improved infant feeding with targeted and responsive
FS actions aimed at increasing locally available,
nutrient dense foods. Mechanisms to buffer negative
seasonal effects can include alternative strategies in
both production and availability [36]. Strategies include
horticultural interventions such as early-maturing
varieties (e.g. papaya varieties in Cambodia, groundnut
varieties in Zambia); staggered planting; use of multi-
purpose crops; crops that may need minimum land
preparation, weeding and irrigation; and agricultural
diversification. Appropriate price support may be
needed to encourage farmers. Other factors that could
be considered are underutilized food sources, such as
insects or wild plants; the use of crops that can serve
as subsistence as well as cash crops; and the
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establishment of community cash funds/food stocks. A
recent systematic review looking at the effects of
agricultural interventions to increase household food
production on the nutrition and health outcomes of
women and young children also stressed the need for
an integrated approach that includes supplements and

fortified foods while increasing household food
production [37]. Short-term provision of food
supplements, including lipid-based nutrient

supplements are particularly relevant during a lean
season [26].

Promotion of better preservation and storage
techniques are also fundamental elements for
increasing year-round food availability. Time-saving
technologies, which range from better cooking facilities,
to village-level milling facilities, to piped water, to
technology in other areas of women’s work, such as in
agricultural labour, are measures that can feasibly be
incorporated within food and nutrition security
programmes [16]. Women's access to food processing
technology at the HH level has been shown to have
positive dietary benefits during the pre-harvest lean
season [38]. Some of these approaches serve the dual
purpose of saving time plus preserving food for lean
periods. Other practices recommended in FAO
programmes have been to encourage kitchen
gardening, introduction of greenhouses, poultry and
animal health projects, food processing activities,
encouraging households to the reconsider the ways in
which they utilized produce, e.g. Zambia, to keep some
groundnuts for children to eat rather than selling all the
produce, and introducing fuel-efficient cooking stoves.
One of the project recommendations arising from the
food preservation and processing component in Laos
was to set up small-scale food processing centres at
community level by self-help groups or women
entrepreneurs, to produce nutritious complementary
foods and nutritious fast food that could be used for
income generation.

Gender has been argued to be the key dimension
which links agricultural programs to improved nutrition
and health (especially when combined with nutrition
education), with women’s relative bargaining power
within the household and control over assets
influencing whether gains in income translate into
nutritional improvements, particularly for children [18].
Providing optimal seasonal childcare is one way of
taking gender into consideration when planning CF
interventions. Collective childcare, which can also
double as a location for seasonal child feeding, has
been successfully reported in the past, e.g. harvest

season day-care centres in Punjab, India (Chambers,
1982, cited in ACC/SCN, 1991). Community childcare
via family day-care homes, where a “community
mother” who receives training, a small stipend and
credit to upgrade her home to hygiene and safety
standards, was popular in the 1980s in Columbia; the
programme covered 500, 000 children by 1989 [16].
Such a scheme in urban areas of Guatemala has been
reported more recently [39]. Revisiting such ideas and
other innovative approaches to childcare, such as
mobile créches, may be appropriate, particularly in
seasons where labour demand is high.

Strengths and Weakness of Study

The data available for the four countries were not
uniform, with more documentation available for Zambia
than for the other countries. Although the Zambian data
are the oldest (from 2002-2004), we do not think the
age of the data are relevant to the type of analysis
presented in our study. As none of the original TIPs
trials were conducted with the sole aim of testing
coping mechanisms for seasonality, it is not possible to
present data that show which of the recommendations
for preserving foods, processing food, seasonal recipes
etc. were subsequently more widely adopted at
community level or if these led to improved dietary
intakes and nutritional status of the children. However,
the related educational materials were developed as a
consequence of the TIPs, and included those recipes
and recommendations that had been field-tested and
found to be acceptable/practical during the TIPs [27-28,
30].

Although two of the authors were directly involved in
the projects, the data have been obtained from FAO
grey literature related to these projects. We do not see
this as a limitation. Grey literature is as important a
source of information as conventional literature and
differs not in terms of scientific value but in content and
purpose as well as in methods of production and
diffusion [40]. Such literature is by its nature, often
more inclusive than standard, peer-reviewed and
commercially published work, and is thought to play an
important role in the evidence-based movement [41].

CONCLUSION

Country-specific social and behavior change
communication activities generally include formative
assessments to understand current maternal dietary
and IYCF practices and identify gaps in information that
need to be further explored [42]. Season-specific
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information should always be included in formative
assessments especially in rural areas, in order to
capitalize on locally available foods in different
seasons. This information can also be used to plan
targeted and responsive food security actions to
increase  nutrient dense foods and food
processing/storage techniques, which can all be part of
nutrition sensitive agriculture program design. Finally,
programs aimed at promoting women’s patrticipation in
income generation should also consider women’s
reproductive role, which is often ignored. Attention
should be paid to seasonal time-constraints of
mothers/caregivers and potential impact on child
feeding and care. Seasonality, as a key element of
food availability and access in developing countries,
has recently returned to the research focus, perhaps
due to the renewed interest in the linkages between
nutrition and agriculture. A multisectoral approach,
which links nutrition-sensitive agricultural production
(integrated with fortification and supplementation when
needed), nutrition education, and addresses seasonal
constraints to improving CF within the context of family
feeding, can have a positive impact on food and
nutrition security.
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