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FOREWORD 
The Department of Agricultural Research 

Services (DARS) is one of the six technical 

departments in the Ministry of Agriculture 

and Food Security (MoAFS) that is charged 

with the function of developing user-

friendly, demand-driven and client-oriented 

agricultural technologies for use by farmers 

in Malawi. Over the past seven years, 

DARS has developed many agricultural 

technologies that are currently in use by 

farmers, and other stakeholders. 

 

Up until 1998, only crop varieties, or 

cultivars, were formally released through 

the Variety Release Committee (VRC). 

These are documented in “A Description 

of Crop Varieties Grown in Malawi”. 

Various updated versions of this booklet 

are available to all stakeholders in the   

agricultural sector. Before 1998, there were 

no specific requirements that other 

agricultural technologies (such as livestock 

breeds, crop and soil management 

practices, crop and livestock production 

technologies, among many others) should 

also be formally released before they are 

disseminated and used by farmers. Thus, 

there was equally no strict requirement that 

these should be formally documented as 

the case was with crop varieties. 

 

In 1998, the Ministry of Agriculture and 

Food Security made a cross-cutting 

recommendation that all agricultural 

technologies developed in Malawi should 

be formally approved and released by the  

 

newly established Agricultural Technology 

Clearing Committee (ATCC), whose 

Secretariat is DARS.  

 

The ATCC, which has a broad mandate, 

has replaced the VRC that had been 

instituted in 1976. Thus, it is now a 

mandatory requirement that all DARS 

scientists and those from other research 

service organizations, to have their 

agricultural technologies approved and 

released by the ATCC.  

 

This publication documents all agricultural 

technologies (crop varieties, crop and 

livestock production technologies, and 

processing and utilization technologies) that 

that have been released during the past 

seven years 

  

I am, therefore, pleased to present to you: 

“A Catalogue of Agricultural Technologies 

Released by the Ministry of Agriculture and 

Food Security: 2004 - 2010” as an 

indispensable source of officially approved 

and documented agricultural technologies 

in Malawi. I hope you will find this 

information useful to make a difference in 

your farming activities. It is my sincere 

hope that the use of these technologies will 

significantly increase agricultural 

productivity, and add value, thereby greatly 

contributing to food security and the 

economic development initiatives of the 

country.

 

 

 

 

 

E. Maganga. 

SECRETARY FOR AGRICULTURE AND FOOD SECURITY 
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One of the major challenges facing the 

Department of Agricultural Research 

Services (DARS) is the low adoption rates 

of newly developed and released 

agricultural technologies by farming 

communities, especially resource-poor 

smallholder farmers. There are many 

reasons for this, including inadequate 

knowledge, socio-economic constraints, 

and poor information dissemination 

strategies.   

 

There are many ways of disseminating 

information of newly released agricultural 

technologies, including: (i) field days, (ii) 

public seminars, (iii) scientific conferences, 

workshops and meetings, (iv) on-station 

demonstrations and on-farm verification 

trials, (v) print media (e.g., AgricTech 

News, extension circulars, posters, station 

flyers, station guides, scientific proceedings, 

annual reports, research bulletins, and 

scientific journals), and (vi) mass media 

(e.g., radio, television and drama). This 

document is one way of disseminating 

information to various stakeholders in the 

agriculture sector, and enhancing 

technology transfer, adoption and 

utilization. It also provides information on 

agricultural technologies during developed 

the past seven years.  

 

Specifically, this document highlights 

released agricultural technologies of various 

agricultural commodities, including: cereal 

crops, grain legumes, oilseeds, fibre crops, 

horticultural crops livestock and tobacco. 

The document also includes appendices 

which contain background information on 

Malawi’s environmental characteristics.  

All farmers in Malawi are encouraged to 

use these agricultural technologies to 

increase and improve agricultural 

productivity. First, farmers are reminded 

that for crops to be productive, they require 

adequate water, nutrients, sunlight and air, 

and the application of appropriate 

agronomic and husbandry practices. 

Second, besides the use of improved crop 

varieties, animal breeds and husbandry, 

improved soil and water management 

practices, among many other technologies, 

farmers should control insect pests, 

diseases and parasites, arrest soil erosion 

and land degradation, and control weeds to 

optimize agricultural productivity. Third, 

farmers need to pay particular attention to 

timely land preparation, early planting, and 

appropriate weeding, fertilizer application, 

plant population densities (eg. 1 – 1 

planting for maize), and crop protection 

measures both in the field and in storage.  

 

The technologies presented in this 

document address some of the priority 

problems faced by farmers in the country. 

Extension providers can use this 

information to develop technical messages 

to support specific farmer needs.  

Therefore, it is my ardent wish that all 

productive farmers will use these 

technologies to significantly increase crop 

and livestock productivity, arrest soil 

erosion and environmental degradation, 

and positively contribute to Malawi’s 

economic growth and development. 

 

 

 

 
W. Lipita. 

CONTROLLER OF AGRICULTURAL EXTENSION AND TECHNICAL SERVICES 
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CHAPTER 1 

INTRODUCTION 
 

BACKGROUND 
 
Malawi’s economy is heavily dependent on agriculture.  Agriculture contributes about 
30-40% of the GDP, 85-96% of the foreign exchange earnings, employs more than 85% of 
the work force, provides 60-70% of the inputs into the manufacturing industry, and 
dominates the commercial and distribution industry (World Bank, 1995; EAD, 1998; 
Bunderson and Hayes, 1995). 
 
The main food crops are maize, groundnuts, cassava, sweetpotatoes, beans, soybeans 
pigeonpeas, rice, sorghum, millets, vegetables and fruits, whereas the main export crops 
include tobacco, tea, sugar, coffee, groundnuts, cotton, and macadamia nuts.  Livestock, 
mainly consisting of cattle, goats, sheep, pigs and poultry, are mainly sufficient for the 
local market, leaving little or none for the export market. 
 
Agricultural production at smallholder farm level is low, being constrained by a 
multitude of factors, including: (i) droughts and floods, (ii) land degradation (caused by 
poor agricultural practices, deforestation, overgrazing, declining fallow periods and the 
unsustainable use of the common pool assets), (iii) uncontrolled insect pests, diseases 
and parasites, (iv) use of unimproved crop varieties and animal breeds, (v) use of poor 
agronomic and crop/livestock husbandry practices, (vii) poor soil and water 
management practices, and (viii) inadequate livestock feed. 
 
As a nation that is dependent on agriculture, Malawi appreciates the urgency of 
developing production-increasing, user-friendly and commercially viable agricultural 
technologies.  Thus, the challenge facing Malawi today is how best to harness her 
abundant natural resources (human, physical and financial) to generate environmental 
friendly agricultural technologies for use in farming communities.  This will ensure food 
security, poverty reduction and the sustainable utilization of Malawi’s natural resources. 
 

DEVELOPMENT OF AGRICULTURAL TECHNOLOGIES 
 
Presently, there are many public and private sector organizations that conduct applied 
agricultural research to generate agricultural technologies that address the problems 
that constrain agricultural production.  In a nutshell, these agricultural research service 
providers include: (i) Department of Agricultural Research Services (DARS), (ii) 
Agricultural Research and Extension Trust (ARET), (iii) Tea Research Foundation of 
Central Africa (TRF), (iv) ILLOVO, (v) Forestry Research Institute of Malawi (FRIM), (vi) 
Malawi Industrial Technology Development Research Centre (MITDRC), (vii) Seed 
Companies (SeedCo Malawi, Monsanto-Malawi, Pannar, Pioneer Seed Company, and 
Capstone Seed Company, RSA. (viii) Agricultural Chemical Input Companies 
(Chemicals and Marketing Company Limited, Agricultural Trading Company and 
Farmers’ Organization) and (ix) Bunda College of Agriculture. 
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Recently, some agricultural extension service providers, including Non-Government 
Organizations (NGOs) and some Agricultural Development Divisions (ADDs), have also 
embarked on the band wagon of developing agricultural technologies that are specific to 
the areas where they are operating.  However, the main public sector agricultural 
research service provider is DARS.  DARS is mandated to conduct research on all crops 
and livestock with the exception of tobacco, tea and sugar cane, which are conducted by 
ARET, TRF, and ILLOVO, respectively.  It is the agricultural technologies developed by 
some of these research service providers over the last seven years that will be presented 
in this document. 
 

PURPOSE OF THIS DOCUMENT 
 
The main purpose of this document is to bring to the awareness of the members of the 
farming communities, and all other stakeholders in the agriculture sector, the 
availability of documented new agricultural technologies that are available for use to 
increase agricultural productivity in Malawi.  Specifically, this document aims at: 
 
(a) Cataloguing all documented agricultural technologies that have been released in 

Malawi since 2004.   
 
(b) Enhancing the transfer, dissemination, adoption and utilization of recommended 

and newly released agricultural technologies to farming communities, especially 
smallholder farmers in rural and urban centers, to boost agricultural 
productivity. 

 
(c) Enhancing and strengthening linkages among various stakeholders (farmers, 

extension field staff, researchers, non-governmental organizations (NGOs), 
donors, policy makers, local leaders, farm input suppliers, consumers, vendors 
and processors) in the agriculture sector. 

 
(d) Ensuring increased agricultural technology adoption and utilization by farmers 

in Malawi so as to attain food security at household and national levels, reduce 
hunger and poverty, and ensure sustainable utilization of Malawi’s abundant, 
but finite natural resources. 
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CHAPTER 2 

CEREAL CROPS 
 

INTRODUCTION 
 
The main cereal crops grown in Malawi, for which crop varieties are described in this 
document, are maize, rice, wheat, pearl millet and sorghum.   

MAIZE “CHIMANGA” 
 

Maize varieties have been recommended based on altitude above sea 
level (asl), soil type and climatic conditions.  A brief description of agro-
ecological zones, soil types, rainfall and temperature distribution pattern 
are given in Appendixes 1, 2 and 3).  Briefly, (i) low altitude maize 
growing areas are at elevations of less that 500 masl (e.g., the Shire 
Valley and some parts along the Lakeshore plain), which are 
characterized by marginal rainfall conditions, high temperatures and 

good soils, (ii) medium altitude maize growing areas, which cover more than 75% of 
arable land in Malawi, covering the medium altitude plateau zone at elevations ranging 
from 500-1,300 masl in all the three regions, and (iii) high altitude maize growing areas 
at elevations of more than 1,300 masl, covering all the areas in high altitude plateaus in 
all the three regions of Malawi.   
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A. VARIETIES FROM THE MALAWI NATIONAL      
MAIZE BREEDING PROGRAM 

 

HYBRID MAIZE VARIETIES 
 
Malawi Hybrid (MH) 28  

MH 28 was released in November, 2008 by the National Breeding Programme.  It 
is a semi-flint, mid season, three-way cross hybrid with good tolerances to common rust, 
leaf blight (LB) and gray leaf sport (GLS).  It is adapted to mid-altitude areas of Malawi.  
The variety has a potential yield of up to 9000 kg/ha which is similar to that of SC 627 
and DK 8071.  Due to its resistance to diseases and semi flintiness, MH 28 is a good semi-
flint hybrid variety preferred by the majority of farmers; however it is highly susceptible 
to all foliar diseases. 
 

Malawi Hybrid (MH) 29  
MH 29 was released in November, 2009 by the National Breeding Programme as 

a quality protein maize hybrid variety. It has a lysine level of 3.61g/100g protein which 
is higher than that of common maize. The variety has a yield potential of 5 tons/ha. It is 
intermediate to late maturity (140 days). The stem is 219cm high and the shelling 
percentage is 76%. The variety has white grains which are flint in texture. It is tolerant to 
maize streak virus, rust and grey leaf spot and moderately tolerant to LB.  It is 
recommended for areas in low and mid atitudes. 

 

OPEN POLLINATED MAIZE VARIETIES 
 
Chitedze 5 

Released in November 2008 by the National Breeding Programme, Chitedze 5 is 
a synthetic variety involving early generation lines selected for general combining 
ability from late maturing populations.  Chitedze 5 is intermediate to late variety 
suitable for mid altitude zones of Malawi (900 – 1,300 maturity).  It is flint in grain 
texture and highly comparable or better than Masika , ZM 621, ZM 721 and Sundwe 
with a potential yield of up to 7,000 Kg/ha. Its reaction to diseases shows tolerance to 
grain leaf spot, rust and E. turcicum. 
 
Chitedze 2 

Chitedze 2 was released in February 2009 by the National Breeding programme 
as Quality Protein Open pollinated maize (QPM) variety.  It has yield potential of 5,000 
Kg/ha with high lysine levels of up to 3.91g/10.0 g of protein.  It has semi-flint grain 
texture which is good for pounding.  The variety can be used as roasted or boiled green 
maize because QPM is palatable and can be used for income generation at household 
level.  It is an intermediate to late maturing variety (135 - 140 days) suitable for mid-
altitude areas of Malawi. 
 
Chitedze 4 

Released in December 2009 by the National Maize Breeding Programme, 
Chitedze 4 is a synthetic intermediate to late maturity maize variety (130 to 140 days). 
The variety has a yield potential of 6000 to 7000 kgs/ha.  It has a flint to semi flint grain 
texture, a plant height of 190 to 200cm and ear height of 80 to 90cm. The variety shows a 
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fairly good tolerance to disease such as MSV, cob rot, LB, GLS and CR. The variety is 
recommended for mid atitude areas in Malawi (900 to 1300m above sea level). 

 
 
 
ZM 309 

Released in February 2009 by the National Maize Breeding Programme ZM 309 is 
a extra early maturity (110-120 days) white, semi-flint, open pollinated variety with a 
yield potential of 5,000 kgs/ha.  Bred with lines from CIMMYT Zimbabwe, it is resistant 
to maize streak virus, gray leaf spot (GLS) and the common rust.  It is also tolerant to 
drought and low soil nitrogen.  Just like ZM 523, ZM 309 is tolerant to drought, hence 
suitable for areas with unreliable rainfall like lowland areas. 
 
ZM 523 

Released in February 2009, by the National Maize Breeding Programme, ZM 523 
is an OPV developed through recurrent selection of two intermediate white heterotic 
populations formed using some of the most elite inbred lines from CIMMYT Zimbabwe.  
The OPV is preferred for resistance to MSV, northern leaf blight (NLB), GLS and 
common rust (CR).  Its important attribute is that it is tolerant to drought and performs 
well under low soil fertility. It has good yield stability under optimal conditions as well 
as drought conditions with yield potential of up to 6,000 kg/ha.  This variety is semi-
flint in grain texture and is thereby preferred by most smallholder farmers.  Its drought 
tolerance characteristics make it a good choice for areas with unreliable rainfall in the 
low lying region and some mid altitude areas. 
 

B. VARIETIES FROM SEED COMPANIES 
 
SC 719 
Released in November 2008 by Seed Co Malawi in collaboration with the National Mize 
Improvement Programme, SC 719 is a late maturing white semi dent, modified simple 
cross hybrid, with very high yield potential (7000 – 12,000 kg/ha).  The variety has good 
resistance to MSV, GLS and common rust.  The variety is commended for release for the 
benefit of farmers in the high rainfall and irrigated areas of the country. 
 
DKC 80-73 
Released in August 2005 by Monsanto, Malawi in collaboration with the National Maize 
Breeding Programme, DKC 80-73 is a three–way cross maize hybrid that is white in 
colour and matures in 120-140 days.  It is a highly prolific, flint-grained maize variety 
that is high yielding (7,000-10,000 Kg/ha), and adapted to a wide range of environments 
(700-1,350 masl) that receive between 550 and 950 mm of rain per year.  It has large 
grains, good husk cover and excellent standability.  It has good tolerance to the most 
common leaf diseases, such as GLS, MSV, CR and TLB.  DKC 80-73 is liked by both 
producers and consumers because of its flintiness, and that it can profitabley be grown 
under both rain-fed and irrigated conditions. 
 
DKC 80-53 
Released in November 2008 by Monsanto, Malawi in collaboration with the National 
Maize Breeding Programme, This is a high yielding three-way hybrid variety at 6000 – 
10,000 tons/ha. Because of its high yield and flint grain texture, this variety is a choice 
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for small farmers in the country.  DKC 80-53 compares very well with earlier varieties 
such as DKC80-33, DKC80-73, SC 717 and PAN 77, however its best attribute is the flint 
grain texture.  It also has portrayed a stalk yield advantage over most early maturing 
varieties.  The variety is tolerant to GLS, Cob rots, leaf blight and common rust but 
susceptible to maize streak virus.  With days to maturity of 140, it is suitable for mid 
altitude areas.  It has a lodging resistance of medium to strong. 
DKC 90-89 
Released in November 2010 by Monsanto, Malawi in collaboration with the National 
Maize Breeding Programme, DKC 90-89  is a high yielding 3 way flint  variety with good 
tolerance to common rust and Grey Leaf spot. Yield wise the variety compares well with 
other established hybrids such as DKC 80-33 and SC 719, but texturally has a great 
advantage over them. It has consistent and significantly high yield advantage over SC 
403, SC 513, SC 627 and DKC 80-73. The variety is adapted to mid-altitude areas, but 
does also well in low altitude areas. It is tolerant to Cercospora  Zea-maydis (GLS), 
Common rust and Leaf blight. The variety is recommended in commercial farming for 
its high test weight density and in subsistence farming for its poundability. 
 
WHEAT “TIRIGU” 

Wheat (Triticum aestivum L.) has been grown in Malawi since the 19th 
century when it was introduced by the early missionaries.  Its 
cultivation has been limited to high altitude areas, such as the Kirk 
Range, Dedza and Mwera hills, Viphya and Nyika plateaus, where it is 

grown during the cool season (March-July) that gradually merges into a hot and dry 
harvesting period (August-October).  Until 1980, this crop was grown by smallholder 
farmers who used to keep their own seed, which was often of poor quality and 
susceptible to various diseases, such as rust, powdery mildew and smut.  However, 
where irrigation facilities are available, wheat is also grown under irrigated conditions.  
Presently the demand for wheat and wheat products is high, hence the need to enhance 
production. 
 

SC Nduna 

Released in February 2009 by Seed Co in collaboration with the National Small grain 
Improvement Programme.  SC Nduna has an erect growth habit with broad shiny and 
smooth pale green leaves.  It has a uniform and attractive appearance.  Its yield potential 
is up to 8,000Kgs/ha.  It has high lodging resistance and matures in 100 days.  It is 
resistant to stem rust and tolerant to powdery mildew diseases.  SC Nduna has good 
backing properties with grain protein content of up to 12%.  It has a high extraction rate 
of 71% which is good for the millers.  This variety yields best when planted late. 
 

SC Smart 

Released in February, 2009  by Seed Co in collaboration with the National Small Grain 
Improvement Programme.  Sc. Smart is a red grained derivative of a cross between Nato 
and a very rust resistant line introduced from CIMMYT.  It has a spreading growth habit 
and bears broad grain leaves with shiny floppy lamina. Its kernels are red coloured and 
medium sized.  It has a yield potential of 7,000kgs/ha.  Sc Smart is a medium to late 
maturity like Sc. Nduna and Sc. Stallion  and resistant to both leaf rust and powdery 
mildew diseases.  It is presently the most disease resistant variety with high grain 
protein contents. 
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SC. Stallion 

Released in February, 2009 by Seed Co in collaboration with the National Small Grain 
Improvement Programme.  Sc. Stallion is a medium tall wheat variety with long broad 
floppy flag leaves.  It has large red kernels and is a medium maturing variety.  It is one 
of the top yielding wheat varieties and matures at the same time as Sc. Nduna and Sc. 
Smart.  It bears heavier kernels than most varieties.  Stallion is resistant to lodging and 
diseases such as stem rust and powedery mildew.  However it is susceptible to leaf rust.  
Sc. Stallion has excellent milling and baking properties. 
 
 

PEARL MILLET “MCHEWERE” 
 
Pearl millet (Pennisetum typhodes) is adapted to low altitude areas, 
such as the Shire Valley and some parts along the Lakeshore plain.  
Pearl millet is also resistant to drought conditions.   So far, one 
variety, Thobwa was  released after 2004. 
 

 
Thobwa  

Released in 2007 by the National Sorghum and Millet Breeding Programme, 
Thobwa is a pearl millet variety that yields above 2800 kg/ha. It is an early flowering 
variety, tall in height (50 days to flower and 179 cm tall). It has large seed size of about 
11.4 g and has a grayish grain colour. It is photoperiod insensitive and is resistant to 
drought, diseases and insect pests such as stem borer 
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CHAPTER 3 
GRAIN LEGUMES, OILSEEDS AND FIBRE CROPS 

 

INTRODUCTION 
Grain legumes, oilseeds and fibre crops are of socio-economic importance to all 
Malawians.  Grain legumes are an important source of relish; oilseeds are a source of 
edible oils, whereas fibres, especially cotton, is a source of edible oils and raw materials 
for the manufacturing industry.  Grain legumes and their vegetables, are generally eaten 
as a side dish with the main dish, nsima, that is prepared from cereal crops such as 
maize, sorghum and millets. 
 
Besides providing the required proteins to improve nutrition, grain legumes improve 
soil fertility and can be sold for cash.  Cotton is an important cash crop for the majority 
of smallholder farmers residing along the Lakeshore plain and the Shire Valley.  In this 
chapter we present the documented varieties that have been or are in use since 2004 
 

GRAIN LEGUMES 
 
Grain legumes are an important source of vegetable protein to the majority of rural and 
urban households.  Besides improving the nutritional status of family households, they 
are also a source of cash income.  The main advantage of grain legumes is that they can 
be grown as sole crops or can be intercropped with maize, cassava, sorghum and/or 
pearl millets.  The varieties documented here are for the following:  (i) groundnuts, (ii) 
bambara nuts, (iii) beans, (iv) soybeans, (v) pigeonpeas, (vi) cowpeas, and (vii) 
guarbeans. 
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GROUNDNUTS “MTEDZA” 
 

Groundnut (Arachis hypogaea) is a very important crop for food and 
market sale.  It is also an important commodity in the confectionery 
trade, and when grown in rotation with cereals, such as maize, 

groundnut improves soil fertility through the process of Biological Nitrogen Fixation 
(BNF). Because of this, several varieties have been developed and released for 
commercial production.  A brief description of the two released varieties officially 
released after 2004: 
 
 
Chitala  

Released in 2005 by the National Groundnut Breeding Programme, Chitala  is a 
cross between ICGV 93437 and ICGV-SM 93561, is a high yielding (2000 kg/ha) 
confectionary groundnut variety that belongs to the Spanish botanical group with an 
elect growth habit.  It has sequentially branching and medium-sized light green leaves. 
The pods have a medium reticulation, a slight to medium constriction and a small beak. 
The seeds are large, uniform in size and tan-coloured, with a 100 seed weight of 40 g.  
The main attributes of Chitala are its large and uniform seed size, tan colour and its 
resistance to rosette.  This variety is adapted to medium and low altitude areas.  It 
matures in 90-105 days on the medium altitude plateau, such as Lilongwe plain, and in 
90-100 days on low-altitude marginal rainfall areas, such as the Lakeshore plain, and is 
fairly resistant to rosette.   
 
Chalimbana 2005  

Released in 2005 by the National Groundnut Breeding Programme,  Chalimbana 
2005 (C8517), a cross between RG 1 and Chalimbana is a high yielding (>2,500 kg/ha) 
confectionary groundnut variety that belongs to the Virginia botanical group. It is an 
alternately branched and semi-spreading bunch variety that matures in 130-140 
days.The pods are large, unconstricted and contain between 1 to 3 large seeds, with 100 
seed weight of 65 g.   It is moderately resistant to rosette and easier to harvest than 
Chalimbana.  It is adapted to a wide range of environments in Malawi, especially on the 
medium altitude plateau.  The seeds of Chalimbana 2005 are large and uniform in size, 
tan-coloured and characterized by a “milky” flavour.  Its main attribute is its distinctive 
“milky flavour” that made the original Chalimbana the most popular confectionery nut 
in the 1980s. 
 

BAMBARA NUTS “NZAMA” 
 
Bambara nut (Vigna substerranean (L) Verdic) is an important legume 
crop that is highly liked by many rural and urban family households as 
a side relish.  Bambara nut is delicious and rich in proteins, 
carbohydrates and fats. Bambara nut (Vigna subterraneanI (L) Verdc) is 

adapted to a wide range of environments in Malawi, including marginal rainfall areas, 
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and those with poor soil fertility.  However, no documented evidence existed for the 
locally grown cultivars, until recently when three cultivars were characterized by the 
Malawi Plant Genetic Resources Centre. 
 
Kayera  

Released in 2009 by the Malawi Plant Genetic Resources Centre, Kayera yields an 
average of about 880 kg/ha.  Kayera has 84 g per 100 seed weight, 65 pods per plant, 1 
seed per pod, 60% shelling percentage, 10 stems per plant 10 nods per stem, 120 cm long 
inter-nodes, of 78 leaves.  It takes 53 days to attain 50% flowering and has a banner 
length of 8 cm.  This variety is susceptible to Anthracnose and Mosaic disease. 
 
Makata  

Released in 2009 by the Malawi Plant Genetic Resources Centre, Makata gives a 
high average yield of 1,160kg/ha.  It has the following distinguishing characteristics 92 g 
per 100 seed weight, 38 pods per plant, 1 seed per pod, 60% shelling percentage, 33 cm 
high, It takes 55 days to attain 50% flowering, and has a banner length of 8 cm. This 
variety is adapted to a wide range of environments in Malawi, including marginal 
rainfall areas characterized by poor soil fertility. This variety is susceptible to 
Anthracnose and Mosaic diseases. 
 
Kadziunde  

Released in 2009 by the Malawi National Plant Genetic Resources Centre, 
Kadziunde gives an average seed yield of 900 kg/ha. Some of the distinguished 
characteristics include: 42 g for a 100 seed weight, 31 pods per plant, 1 seed per pod, 60% 
shelling percentage and average plant height of 24 cm,  It takes 55 days to attain 50% 
flowering and has a banner length of 8 cm.   This variety is also adapted to a wide range 
of environments in Malawi, including marginal rainfall areas, and those characterized 
by poor soil fertilityThis variety has the special attribute that pods bury themselves in 
the ground so that it does not require any banking at all.  However, it is susceptible to 
Anthrocnose and Mosaic diseases. 
 

BEANS “NYEMBA”  
 

Beans (Phaseolus vulgaris) are widely grown in Malawi. Beans that are  
commonly eaten in the country include the red, white, speckled or tan 
types with large seeds 40-50 g/100 seeds) that are kidney shaped.   In 
addition, fresh pod and leaves are also consumed as a vegetables..  
There are two types namely determinate and indeterminate  

 
BCMV-B2 

Released in 2005 by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture, BCMV-B2 is a brown, small-seeded bean variety with a yield potential of 
2,500 kg/ha.  It is adapted to a wide range of environments in Malawi, and matures in 
80 days under moderate temperatures, and in about 90 days under cool temperatures.  
This variety has resistance against the bean common mosaic virus (CBMV) and the bean 
common mosaic necrotic virus (BCMNV). 
 
 
BCMV-B4 
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Released in 2005 by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture,  BCMV-B4 is a cranberry, medium-seeded variety with a yield potential of 
1,500 kg/ha under maize intercrop, and over 2,000 kg/ha under sole cropping.  It is 
adapted to a wide range of environments in Malawi and matures in 80 days under 
moderate temperatures, and in about 90 days under cool temperatures.  This variety has 
resistance against CBMV and BCMNV. 
 
BC-D/O (19) 

Released in 2005 by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture, this is another cranberry, medium-seeded variety with a yield potential of 
2,000 kg/ha.  It is adapted to a wide range of environments in Malawi and matures in 75 
and 85 days under moderate and cool temperatures, respectively.  This variety also has 
the resistance against CBMV and BCMNV. 
 
 

VTTT924/4-4  

Released in 2009 by the National Bean Breeding Programme, VTTT924/4-4 is a 

dwarf bean variety that can yield up to 2500 kg/ha on station and 1000 kg/ha under 

farmer conditions. Its grains are large and weigh 41 g/100 grains. The variety is resistant 

to diseases that include Angular leaf spot (ALS), Common bacterial blight (CBB), rust 

and Antharacnose. The maturity period for the variety is 65 to 70 days. Its grains are 

cream in color, which is prefered on the international market. The grains also cook fast. It 

is adapted in all bean growing areas. 

 

 

NUA 45 

Released in 2009 by the National Bean Breeding Programme; NUA 45 is a dwarf 

bean variety with a yield potential of 1300 kg/ha. Its grains are large and weigh 45g/100 

grains. The variety is resistant to diseases that include ALS, rust and Antharacnose, but 

susceptible to BCMV.  The maturity period for the variety is 65 to 70 days. Its grains are 

cream in color, which is preffered on the international market. Like NUA 59, this variety 

is rich in Iron and zinc, making it one of the beans varieties available for improving 

nutrition status of people. It is adapted in all bean growing areas 
 

 

 

NUA 59  

Released in 2009 by the National Bean Breeding Programme, NUA 59 is a dwarf 

bean variety with a yield potential of 2000 kg/ha.. Its grains are large and weigh 50g/100 

grains. The variety is resistant to diseases that include Angular leaf spot (ALS), Web 

Blight (WB) and Foliar leaf spot (FLS). The maturity period for the variety is 65 to 70 

days. Its grains are rich in Iron and zinc, making it one of the beans varieties required for 

improving nutrition status in people. This variety is ideal for improving nutrition status 

undermined by the effects of HIV/AIDS. It is adapted in all bean growing areas 
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SOYBEANS “SOYA” 
 

Soybeans (Glycine max) were introduced into Malawi in 1909 and 
were used as a cover crop for tung trees.  It is a legume crop that has 
high protein content, as such, it is a versatile crop that has a high 
potential in feed and food formulations, Several soybean cultivars 
have been released and recommended for production in Malawi.  
One variety has been released since 2004 known as SC Sirocco. 

 
TGX 1740-2F 

Released in 2010 TGX 1740-2F, is a self nodulating soybean variety with higher 
grain and fodder yield potential of 3000 and 7000kgs/ha respectively compared to 
Magoye’s. It is an early maturing variety at 102 days as compared to other genotypes 
such as Magoye. It has an average of 37 pods per plant and 100 seed weight of 14 g 
indicating a larger seed size compared to Magoye. It is not superior in its performance to 
rust disease, however because of early maturity, it can escape rust infection and is able 
to produce high yields under such conditions. 

 

PIGEONPEAS “NANDOLO”  
 
Pigeonpea (Cajanus cajan) is mostly grown in southern Malawi, although it is 
now slowly being grown in central and northern Malawi. Nutritionally, 
pigeon peas contain high levels of protein and important amino acids. In 
combination with cereals they make a well balanced human food. Pigeon pea 

is a foreign cash earner as it can be processed into dhal for export to foreign markets. 
Furthermore pigeon pea have capacity to improve soil nitrogen through Biological 
Nitrogen Fixation  Current varieties, which have recommended based on their resistance 
to Fusarium wilt, are described below.  

 

Mwayi Wathu Alimi. 
Released in 2009 by the National Pigeonpea Breeding Programme, ICEAP 00557 

is a first medium duration variety released in Malawi. It has green stem, and is medium 
in size.  Plant height is significantly influenced by temperature. Under warm 
environment the plant grows tall and under cool environment it grows short. It flowers 
in about 112 to152 days and matures in 159 to 182 days. It is non determinate and semi 
spreading in growth habit. The open flower is yellow in color with dense streaks. The 
immature pods are green with light to dense stripes, long and sickle shaped. Each pod 
contains 6 to 7 seeds. Seeds are large white/cream with a mass of 17 to 19g per 100 
seeds. Dehuling quality is up to 85% and therefore good for processing. The potential 
yield of immature grain is 7 to 10 tones/ha and for dry grain is 2 to 3.5 tones/ha. It is 
resistant to fusarium wilt and soil borne diseases. 

 

ICEAP 01514/15 

            Released in 2010, ICEAP 01514/14 is a stable and uniform variety with a yield 

potential of 2500 kgs/ha. It has green stems with medium sized leaves. It flowers and 

matures at 85 and 151 days respectively. It is non-determinate and semi-spreading in 

growth habit. Plants remain tall and compact under intercrop, but develop a semi-

spreading appearance when grown under low population. The variety is suitable for 
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ratooning. Its base flower colour is red; immature pod are green with light stripes, long 

and sickle shaped. The green pods have an excellent shellability, therefore highly 

preferred by farmers. The seeds are large white/cream with 100 seed weight of 14g. It has 

excellent dehauling quality and therefore suitable for processing. It is tolerant to most 

common leaf diseases, but is highly susceptible to Fusarium wilt. Because it is earlier 

maturing than other known varieties it is able to escape high wilt infection and able to 

give high yields. This variety is widely adapted across the semi-arid environments of 

Malawi with annual rainfall of 400 – 900 and grows well at an altitude of 400 to 1800 m 

above sea level and therefore a good pigeon pea candidate variety for growth in mid 

altitude areas of Central and Northern Malawi. 
 

COWPEA 
 
Mkanakaufiti  (IT99K-494-6) 
Released in December 2010. Mkanakaufiti is medium maturing cowpea variety that 
matures within 70 – 80 days in the mid-altitude areas, and 60 – 70 days in low altitude 
areas. It has a brown grain texture with yield potential of 2.5 t/ha. It has a small seed 
size of 12 – 13 g/100 seeds. The variety is released to provide farmers an alternative to 
Sudan 1 since this variety is similar or higher in yield performance, and is also resistant 
to witchweed, Alectra vogelli. 
 

 

OILSEEDS 
 
Oilseeds are widely grown as a source of food and cash.  The major oilseed crops grown 
in Malawi are sunflower and sesame.  However, groundnuts, and cotton are also 
processed for their edible oils, whereas castor oil is mainly used in the industrial sector.  
So far, released and documented varieties are only for sunflower. 
 

SUNFLOWER “MPENDADZUWA” 
 

Sunfower (Helianthus annus) is an important vegetable oil in Malawi that is 
grown for cash by some smallholder farmers.   
 
 
 
HV 3037 

Released in 2005 by the National Sunflower Improvement Programme, HV 3037 
is a single cross sunflower hybrid with a potential yield of 3,000 kg/ha.  It has an 
excellent uniform head fill and is early maturing.  The seed is black in colour and has an 
oil content of 46.7%. It is highly resistant to all common sunflower diseases found in 
Malawi, such as Septoria leaf spot (SLS), Alternaria leaf spot (ALS), and yellow blotch 
(YB). It is not easily damaged by birds because it is goose necked.  It is adapted to a wide 
range of environments.    
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CHAPTER 4 
HORTICULTURAL CROPS 

 

INTRODUCTION 
The horticultural crops of interest include: (i) vegetables (cabbage, tomato, onion, 

garlic, leafy vegetable such as rape and local mustard), okra, carrot, egg plant, lettuce, 
cucumber, mushroom), (ii) fruits (tropical and sub-tropical fruits (citrus, banana and 
plantain, pineapple, mangoes, avocado pears, papaya and guava) and  temperate fruits 
(apple, peach, plum, pear, nectarine), (iii) tree nut crops (cashew nut, macadamia, 
coconut), root and tuber crops (cassava, sweet potato and potatoes), (iv) spices (chillies, 
turmeric, ginger, cardamon, pepper, coriander, cinnamon) and (v) mushrooms. 
 

VEGETABLES 
Vegetables are an important source of food and cash.  Vegetables are widely 

grown in Malawi, especially in the rainy season, during which time, local indigenous 
vegetables are available in large quantities.  However, for the present, only exotic 
varieties are documented and presented below. There is need to also officially release 
most of the indigenous vegetables, including bonongwe (Amaranthus spp), nkhwani 
(Cucurbita maxima), khwanya (Phaseoulus vulgaris), mwamunaaligone (Galinsonga 
parviflora), chisoso (Bidens pilosas, kamganje (Brassica funcea), chitambe (Vigna 
unguicultad), denje (Orchorus trilocularis), among many others that are currently being 
promoted by public and private sector organizatons, including Non-Governmental 
Organizations (NGOs). 

TOMATOES “MATIMATI” 
 

Tomatoes (Lycopersicon esculentum) are widely adapted throughout the country 
and can be grown all year round, except in extremely hot dry conditions.  High 
temperatures retard growth and the setting of fruits.  Tomatoes do well in well-

drained fertile soils that are rich in soil organic matter. 
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Phindu 

Released in 2008 by the National Horticulture Improvement Programme, Phindu 
has an indeterminate plant structure.  The exterior colour of immature fruit is light green 
and has uniform repening characteristic.  Its predominant fruit shape is flattened (blats) 
with an intermediate fruit size (5-8 cm) at maturity.  The exterior colour of a mature fruit 
is yellow.  The fruit is easy to detach from the radical and the fruit shoulder is slightly 
depressed.  The fruit skin is easy to peel and the skin colour of ripe fruit is red. The 
variety has a yield potential of 50 tons/ha. 
 
Mbambande, Khama and Star 9003  

Newly released varieties, Mbambande and Khama performed as good as Star 
9003, a known Green house tomato. Star 9003 has yield of 71 tonnes/ha while two 
varieties, Mbambande and Khama yielded 60 and 78 tonnes /ha respectively. 
Mbambande and Khama can therefore be grown under green house conditions just like 
Star 9003. Under such conditions, the varieties are able to produce good quality 
tomatoes i.e. big fruit size, with firm, uniform ripening characteristics and easy to peel. 
   
 
 

TROPICAL, SUB-TROPICAL AND DECIDOUS FRUITS 
Fruit production has in the past been based on a few collected and selected 

species.  In recent years, however, over 200 local collection and introductions of fruit 
varieties have been made at Bvumbwe Agricultural Research Station. These include: 
avocadoes, bananas, citrus, mangoes, peaches and pineapples.  The recommended 
varieties have been chosen on the basis of fruit yield, quality and market demand. 

 

BANANAS “NTHOCHI” 
 
Banana (Mussa spp.) is a common cash crop in most parts of Malawi.  In 
some parts of Malawi, such as Karonga, Chitipa and Nkhatabay, they are 
also grown as staple food crop. Five cultivars have been released and these 
include the following: 
 
 

 
Cardaba 

Released in 2008 by the National Horticulture Improvement Programme, 
Cardaba is a cooking banana.  Its average yield is 16kg/bunch with an average of 82 
fingers.  The average number of hands per bunch is 7.  It takes 613 days to mature.  
Unlike the Harare, Cardaba is resistant to Fusarium wilt. 
 
 
Pelipita 
Released in 2008 by the National Horticulture Improvement Programme, Pelipita is a 
cooking banana.  Its average yield is 13 kgs per bunch with 615 days to maturity.  Like 
Cardaba, this variety was introduced for its resistance to Fusarium wilt. 
 



16 

Saba 
               Released in 2008 by the National Horticulture Improvement programme, Saba 
is a cooking banana.  It has a mean yield of 14kg/bunch with 530 days to maturity.  It is 
resistant to Fusarium wilt. 
 
 
TMB x 1378 

Released by the National Horticulture Improvement Programme in November 
2008 as a dessert banana this variety is recommended for all areas in Malawi where 
black sigatoka is a problem. However, it can also grow well where rainfall and 
temperatures are high. The variety is high yielding producing on average 17,000kg per 
hectare. It can produce up to 109 fingers with an average size of 121g per finger  
 
SH 3640  

Released by the National Horticulture Improvement Programme in November 
2008 as a dessert banana, this variety is recommended for areas where black sigatoka is a 
problem but can be grown in other areas where rainfall and temperatures are high. The 
variety is high yielding producing on average 17,000kg per hectare. It can produce up to 
88 fingers with an average size of 165 g per finger. 
 
FHIA - 17 

Released in 2010, FHIA – 17 is one of the high yielding varieties at 40.8 kgs/ 
bunch. It is a tall clone with a height of 297 cm and a pseudostem girth of 26.6 cm. Fruit 
weight is at an average 195.5 g with 16 fruits per hand. This clone is released as a dessert 
banana and can therefore replace Williams which is inferior in all agronomic aspects 
listed above. 
 
FHIA-25 

Released in 2010, FHIA-25 has a yield potential of about 50kgs/ bunch. It has 
shorter plant height compared to FHIA 17 at 286 cm. However its pseudostem width is 
32.5 cm making it stouter than FHIA 17 and possibly not liable to breaking as it grows. 
This is a cooking variety and therefore replaces Harare, a local popular but inferior 
cooking banana. 
 

ROOT AND TUBER CROPS 
Root and tuber crops are an important source of food, cash and raw materials for 

processing industry.  The main tuber and root crops include cassava, sweetpotato 
potatoes andyams.   
 
 
 
 
 

CASSAVA “CHINANGWA” 
 

 
Cassava (Manihot esculenta Crantz) is the most important root crop in 
Malawi, and only second to maize as a staple food crop.  The main cassava 
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growing areas include (i) northern belt along the Lakeshore plain (between Karonga and 
Nkhotakota), (ii) a southern cassava belt (Mangochi, Machinga, Zomba and the southern 
Shire Highlands), and (iii) a central belt (Dedza, Ntcheu and Lilongwe). Varieties that 
have been recently recommended are described below: 
 
Phoso 

Released in 2008 by the National Root and Tuber Crops Improvement 
Progrmme, It is a bitter variety with, a potential of 35 t/ha. The young unexpanded 
leaves are purple and slightly hairy, while the mature leaves are dark green. The mature 
stems are medium in height (1-2 m), light-brown, with two to three branching levels. 
The roots have conical shape with light-brown outer skin and white inner skin colour. 
This variety has a white flesh colour. It is tolerant to both cassava mosaic virus and 
cassava brown streak virus diseases. 
 
Mulola 

Released in 2008 by the National Root and Tuber Crops Improvement 
Progrmme, Mulola is bitter variety with a potential yield of 40t /ha. The young 
unexpanded leaves are light purple and hairless, and light green when mature The 
average plant height is 1.5 m .The stem is green-yellowish with one to two branching 
levels. The roots have conical shape with cream-white outer skin and white inner skin 
colour with white flesh. It is tolerant to cassava mosaic disease. 

 

Sagonja 
Released in 2008 by the National Root and Tuber crops improvement progrmme, 

Sagonja has light purple unexpended apical leaves which are moderately haired. The 

mature leaf color is green. The mature stem color is light brown. The plant height is 

medium and has a profuse branching habit (3 to 4 levels). The root surface color is dark 

brown and the inner skin is cream to white. The root pulp is white with high dry matter 

content (more than 30%). The variety has a bitter root pulp taste. The root position is 

irregular with a conical cylindrical root shape and a hard pulp texture. It is adapted in 

most cassava growing areas and has yield potential of 40 tons/ha. 

 

Chiombola 
           Released in 2009 by the National Root and Tuber crops improvement progrmme, 

(Chiombola) is a bitter variety with purple unexpended apical leaves that are hairless. The 

mature leaf color is dark green. The mature stem color is light brown. The plant height is 

medium and has a medium branching habit (1 to 2 levels). The root surface color is dark 

brown and the inner skin is cream to white. The root pulp is white with a high dry matter 

containt (more than 30%). The root shape is conical-cylindrical with irregular root 

position. It is adapted to most cassava growing areas and has a yield potential of 45 

tons/ha. 
 
Mpale 

Released in 2010 Mpale (NDL 90/34), has yields that are high or comparable to 
Mbundumali. It is a sweet and hard cassava with white pulp colour and a cream root 
inner skin colour with a white root surface. Mature leaves have green colour with 
yellowish green petiole colour. This clone is tolerant to Cassava Mosaic Disease (CMD) 
and Cassava Brown Streak Disease (CBSD). 
 
Kalawe 
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Released in 2010, Kalawe (CH02/066) is another sweet clone, hard with white 
pulp colour and a pink root inner skin colour with a light brown root surface. Mature 
leaves have dark-green colour with greenish red petiole colour. This variety is tolerant 
to CBSD and Cassava Green Mite CGM and its yield performance is either higher than 
or as good as Mbundumali.  
 
 
Chamandanda 

Released in 2010, Chamandanda (01/1313) is a sweat cassava clone with high 
carotenoid levels of 3.98 mg/g higher than that in most white varieties with levels of up 
to 0.67 mg/g. Its yield performance is either higher than or as good as Mbundumali. It is 
hard cassava with yellow pulp colour and a cream root inner skin colour with a light 
brown root surface. Its mature leaves are dark-green with greenish-red petiole colour. 
 
 

SWEETPOTATO “MBATATA” 
Sweetpotato (Ipomea batatas) is another root crop grown by farmers in all 
agro-ecological zones of Malawi.  Like cassava, sweetpotato is drought 
tolerant and a key crop for crop diversification and food security.  It is also 
grown under residual moisture in dimbas for food and sale, 

 
 
Zondeni 

Zondeni was released in 2008 by the National Root and Tuber Crops 
Improvement Programme, for its high carotene.  The variety is erect with short 
internodes length and thick internodes diameter.  Leaves are deep lobed and root skin 
colour is orange with predominant deep orange color when peeled.  It is a low yielder, 
16 tons/ha and matures after 5 months. However, Zondeni variety is released for its 
high B-carotane level (13.93 mg/100g) which is superior compared to the ordinary sweet 
potatoes 
 
Sakananthaka 

Released in November 2008 by the National Root and Tuber Crops Improvement 
Progrmme, Sakananthaka is an introduction from the International Potato Center (CIP) 
in Nairobi, Kenya.  Its potential yield is 20 tons/ha.  The variety is preferred for its 
texture, flavour and general appearance.  It is tolerant to sweet potato virus and potato 
weevil. 
 
 
 
 

YAMS “CHILAZI” 
 

Yam (Dioscorea aluta) is an important food crop that is widely adapted to 
all environments in Malawi.  Although it prefers high rainfall evenly 
distributed over more than six months, it performs quite well in all agro-
ecologies of Malawi.  There are currently four yam varieties that have 

been selected from local collections and these varieties are described below: 
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Mulanje 

Released in 2005 by the National Roots and Tuber Crops Improvement 
Programme, Mulanje has a potential yield of 35 tons/ha under Malawi’s unimodal 
rainfall distribution pattern of between 4 and 5 months. The variety has a good 
appearance, an average flavour and a good texture, but hard to chew. 
 
Swenga  

Released in 2005 by the National Roots and Tuber Crops Improvement 
Programme,  Swenga has a potential yield of 21 tons/ha. Swenga, which was collected 
from Thyolo district, has a good appearance, flavour and texture. 
 
Malosa  

Released in 2005 by the National Roots and Tuber Crops Improvement 
Programme,  Malosa has a potential yield of 13 tons/ha.  Malosa, which was collected 
from Zomba district, has a good appearance, flavour and texture, with smooth tubers 
that grow quite large.  It is susceptible to Anthracnose.  
 
Chizunga                                                                                                                    

Released in 2005 by the National Roots and Tuber Crops Improvement 
Programme, Chizunga has a potential yield of 29 tons/ha.  Chizunga, which was 
collected from Thyolo district, has a good appearance, flavour and texture. 
 
 

PAPRIKA “PAPURIKA” 
 
Paprika (Capsicum annum L.) is cash crop for both smallholder and 
commercial farmers.  It is specifically better suited to well-drained sandy 
loam soils that are fertile, such as those found in Lilongwe, Kasungu, 

Mchinji, Dedza, Ntchisi, Salima, Ntcheu, Nkhota Kota, Mzimba and Rumphi districts.  
The most ideal areas are those that receive 800 mm or more of rainfall per year. Very 
humid and the cool high altitude areas are not particularly suitable for paprika 
production.  Presently, only two paprika varieties have been released in Malawi. 
 

CPS 15,   
Released in December 2009 by the National Horticulture Improvement 

Programe, CPS 125 originated from Hungary. It has a plant height of 72 to 80cm and 
produces long pods (12cm to 14cm) which are 
cylindrical in shape and weigh 4.2g to 5.0g.  The 
fruit width of the pods is 3.5cm and the fruit wall is 
medium thick. The variety has pods with high ASTA 
level of >300 with potential pod yield of 5 tons/ha, 
higher than the older varieties, Excel and Papri 
Queen. 
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CHAPTER 5 
TOBACCO “FODYA” 

 

INTRODUCTION 
Tobacco (Nicotiana tabacum) is the major driving force for the country’s socio-

economic development.  It accounts for 57.4% of the country’s domestic exports by 
value, and 10.8% of its gross domestic product (GDP).  It also accounts for employment 
of 45% of the country’s labour force.  It is the major source of cash income for both estate 
and smallholder farmers in rural and peri-urban areas.  There are four main types of 
tobacco that are grown in Malawi.  These are: (i) burley tobacco, (ii) flue cured of 
Virginia tobacco, (iii) western tobacco (northern division dark fired, southern division 
fire-cured, and sun-air cured tobaccos), and (iv)oriental tobacco.  Seven of the 
recommended varieties are documented below.  The varieties documented here include 
all tobacco varieties that have been officially released in Malawi between 2004 and 2009. 

FLUE-CURED (VIRGINIA) TOBACCO 
Flue-cured tobacco is the term used to define a type of tobacco that is cured in 

barns in which hot air conducted through metal pipes (flues) heats up the barn.  The leaf 
is cured to a choice of colours ranging from lemon, yellow, mahogany or brown.  Flue 
cured tobacco is mostly grown by large estate growers, although there has been an 
increased number of smallholder farmers involved in the production of this tobacco in 
recent years.  The tobacco is adapted to medium and high altitude areas on well-drained 
soil types in the country. Listed below are some of the varieties released the past seven 
years   
 
RJR 35 

Released in 2007 by the Agricultural Research and Extension Trust (ARET), 
variety RJR 35 originated fro R.J. Reynolds, USA. It is a vigorous and fast growing and 
tall variety with a potential yield of over 3,500 kg/ha. The variety is a male sterile 
hybrid, resistant to M. incognita and blank shank (races 0 and 1) and white mould; 
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moderately resistant to Granville wilt and Alternaria with a moderate to high resistance 
to M. javanica.  
 
AFH 1 

Released in 2007 by ARET, this variety is light green in the field and produces 
more lemon than orange when cured. It has a yield potential of up to 3,000 kg/ha. Its 
topping height is 18-20 leaves. It is resistant to Granville wilt, and Alternaria brown 
spot.  
 
AFH 2 

Released in 2007 by ARET, this is light green in the field and produces more 
lemon than orange when cured. It has yield potential of up to 3,000 kg/ha. Its topping 
height is 18 – 20 leaves with plant height of 70 – 75 cm. It is resistant to Granville wilt 
and Alternaria brown spot.  
 
AFH 3 

Released in 2007 by ARET, this is dark green in the field and produces more 
orange than lemon when cured, It  has a yield potential of up to 3,000kg/ha-. Its topping 
height is 18 – 20 leaves. It is resistant to Granville wilt and Alternaria brown spot. 
 
AFH 4 

Released in 2007, this is light green in the field and produces equal proportions 
of orange and lemon when cured. Its topping height is 18 – 20 leaves with a plant height 
of 65 – 70 cm. It is resistant to Granville wilt and Alternaria brown spot and has a yield 
potential of up to 3,000kg/ha 
 
AWL 10 

Released in 2007 by ARET, AWL 10 is a male sterile line from a cross of 
Alternaria resistant breeding line, MW 96-64 and an American introduction, KY 104. It 
has a potential yield of over 3,000 kg/ha. It is semi-compact broadleaved line with 
dimpled leaf surfaces at physiological maturity, producing more than 20 leaves which 
accommodate priming and topping of leaves at appropriate heights than Malawi 
Western. It is moderate to high resistant to Alternaria brown spot but susceptible to 
root-knot nematodes. 
 
AWL 28 

Released in 2007 by ARET, AWL 28 is light coloured and often mistaken for 
burley tobacco.  It is fast growing and early maturing than AWL 10. Water planted crop 
of AWL 28 will yield 3,000kg/ha however when transplanted with the first effective 
rains. The variety has moderate to high resistance to Alternaria brown spot but is 
susceptible to root-knot nematodes. 
 

BURLEY TOBACCO 
Burley tobacco is the major tobacco type for Malawi, with approximately 118 

million kg produced in 2005.  This type of tobacco is cured by hanging it on racks, in 
open roofed grass thatched or iron-roofed barns.  The cured leaf is predominantly light 
brown to dark brown red.  It is mostly grown by smallholder farmers and is adapted to 
medium and high altitude areas on well-drained soil types in the country. 
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BRK 1  
Released in 2007 by ARET, BRK1 was bred in Zimbabwe for resistance to root-

knot nematodes. BRK 1 is a male sterile hybrid; tall and late maturing and bears very 
close resemblance to its late maturing parent, Banket A-1. It has much closer internodes 
and displays a more upright and compact growth habit especially before flowering than 
Banket A-1. It has very broad, rounded and light green leaves with heavier texture than 
that 0f Banket A-1. The variety produces cured leaves with more of tan colour to buff 
and red colours. It produces 28-30 leaves. Its potential yield is 3,500kg/ha 
 
BRK 5 

Released in 2007 by ARET was bred in Zimbabwe for resistance to root-knot 
nematodes. BRK 5 is a medium to tall variety, grows fast and is of medium to early 
maturing character. It produces 30 – 36 leaves before flowering and its leaves are broad 
and pale green. Its yield potential is 3500kg/ha. It is also resistant to Tobacco Mosaic 
Virus (TMV) and wildfire race o. Resistance to Alternaria is also high. It is however 
susceptible to white mould, wildfire races 1 and 2 and ALS. 
 
NC 4 

Released in 2007 by ARET, this is a male sterile hybrid which is resistant to TMV, 
root-knot nematodes, Fusarium wilt, PVY, black root rot and wildfire with low 
resistance to blank shank. It produces 28 - 30 leaves with plant height of 130-140cm. It 
has potential yield of 3,500kg/ha. The plant has upright growth characteristics with 
broad leaves and moderate height. It is late maturing hybrid that produces high yield 
and good quality 

 

ORIENTAL TOBACCO 
Oriental tobacco, also known as Turkish tobacco or Aromatic tobacco, is mainly 

grown in Mzimba, but it can also be grown in parts of Blantyre north, Lilongwe east, 
Mangochi (Kawinga), Zomba (Chingale), Chikwawa (Tomali) and in Chitipa and 
Rumphi districts.  Oriental tobacco has small leaves that are sun air-cured in plastic 
barns, and the cured leaf has a special characteristic aroma. 
 
Elsoma 

Released in 2007 by ARET, Elsoma has a hairless stem, which is light green in 
colour. It grows to a height of 1.4 m with a stem diameter of 1.5 cm. It has short 
internodes of about 3 cm apart. The leaves are light green with a length of 14 cm an 10 
cm wide. The leaf has no distinct petiole but has a flat and smooth surface inside which 
slightly curls outwards. The leaf to stem angle is erect, (60o). Each plant can produce up 
to 40 leaves. Elsoma produces pinkish coloured flowers at breaking which turns lighter 
at fullbreak. These flowers are formed in clusters and takes about 90 days to flower. 
 
 
 
 
 

CHAPTER 6 
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CROP AND LIVESTOCK PRODUCTION 
TECHNOLOIES 

 

INTRODUCTION 
Since 1998 the Agricultural Technology Clearing Committee (ATTC) was 

charged with the responsibility of approving and releasing all agricultural technologies 
developed, or tested in Malawi, for use by farmers and other stakeholders in agriculture. 
The ATCC scrutinizes and evaluates technologies of different types. These include crop-
based technologies, livestock technologies, irrigation technologies, soil and water 
management technologies and of late aquaculture technologies following the integration 
of fisheries into agriculture.  Since that time, a number of technologies have been 
approved and recommended for use by farmers and stakeholders in the country. This 
section catalogues some of the production-based technologies on crops and livestock 
developed, approved and recommended for use on a number of commodities. These 
include: (i) cereal crops (maize and rice), (ii) horticultural crops (tomato, cabbage, 
paprika and coffee), and (iii) livestock (dairy cattle and poultry).  Besides these the 
section also looks at technologies on plant/crop protection, soil fertility improvement, 
and crop and livestock management strategies. 

 

CEREAL CROPS 
Cereals have received lot of attention in the development of technologies over 

the period ATCC has been operational. In this regard technologies have been developed 
apporoved and recommended for use in maize and rice production.  Areas of focus for 
the technologies have mainly been crop storage, fertilizer management and soil fertility 
improvement and enhancement for increased cereal production in the country. 
 

MAIZE 
A number of technologies have been developed on maize. These have included 

production enhancing technologies specifically: maize seed dressing, maize plant and 
grain protection in the field and in storage, and soil fertility improvement under 
smallholder farm conditions.  The recommended maize production technologies are 
briefly described in the subsequent sub sections.  
 
 
Use of Chikara Super to control storage insect pests 

Application of Chikara Super as a technology to control storage insect pests was 
released in August 2004 by the National Crop Storage Improvement Programme. 
An application of Chikara Super at the rate of 50 g of chemical dust to 2 x 50 kg bags 
containing shelled product, or one bottle of Chikara Super dust (200 g) to 8 x 50 kg bags 
of stored produce, is effective in controlling storage insect pests.  Chikara Super is a 
combination of 1.7% Fenitrothion, which is an organophosphate that controls storage 
insect pests and 0.3% Permethrin, which is a synthetic pyrethroid that controls 
woodborers.  Fenitrothion has an acute oral LD50 of 1,700 mg/kg and is toxic when 
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inhaled; whereas Permethrin has an acute oral LD50 of 4,000 mg/kg and has a moderate 
skin sensizer.  The oral LD50 value for rats is more than 5,000 mg/kg.  Chikara Super is 
effective in controlling most storage insect pests, including the notorious Larger Grain 
borer (LGB), and has been recommended to broaden the range of insecticides available 
for use by farmers in Malawi.  The other recommended insecticides include:  Actellic 
Super, Shumba Super, Grain Dust, Super Guard and Bifenthrin. 
 
Use of Deltaphos to control storage insect pests 

Use of Deltaphos as a technology for controlling insect pests was released in 2004 
by the National Crop Storage Improvement Programme. Aplication of Deltaphos at the 
rate of 50 g of chemical dust to 2 x 50 kg bags containing shelled produce, or one bottle 
of Deltaphos dust (200 g) to 8 x 50 kg bags of stored produce is effective in controlling 
storage insect pests. Deltaphos is a combination of 1.0% pirimiphos methyl, which is an 
organophosphate that controls storage insect pests and 0.13% Deltamethrin, which is a 
synthetic pyrethroid that controls woodborers.  Deltamethrin has an acute oral LD50 of 
135 to more than 5,000 mg/kg and is a mild skin irritant, whereas Pirimiphos has an 
acute oral LD50 of 2,050 kg/kg and has an inhalation and ingestion hazard that has been 
classified as toxic.  The oral LD50 for rats is more than 5,000 mg/kg.  Deltaphos is 
effective in controlling most storage insect pests, including the notorious LGB, and has 
been recommended to broaden the range of insecticides available for use by farmers in 
Malawi.  The other recommended insecticides include:  Actellic Super, Shumba Super, 
Super Guard, Bifenthrin, Chikara Super and Grain Dust. 
 
Shumba Super EC 

Released in 2010 by the National Crop Storage Improvement Programme the use 
of Shumba Super EC at the rate of 40ml/litre of water onto 1 ton or 20 bags of 50 kgs is 
as effective as Actellic Super EC and Super Guard dust which are standard chemicals for 
grain storage pests. This chemical is able to suppress storage pests for as long as 7 
months. 
 
Skana Super dust 

Released in 2010 by the National Crop Storage Improvement Programme use of 
Skana Super Dust at the rate of 25g/50kg bag of maize is as effective as Actellic Super 
EC and Super Guard dust which are standard chemicals for grain storage pests from the 
1st to the 6th month. However this is not so after 6 months when population of storage 
pest in Skana treated maize starts to build up faster than that of Shumba Super. A 
similar case is also experienced where Super Guard dust is used. 
 
Use of Lime in acidic soils to increase iields in Maize 

Application of 2000 kg lime per hactare to increase maize yields in acidic soils is 
a technology that was released in November 2005 by the National Soil Fertility 
Improvement Programme. Application of 2,000 kg/ha lime to maize grown on acidic 
soils is effective at increasing grain yields of maize.  Acid soils are mainly found in areas 
characterized by high total rainfall (>900 mm per year) and low soil pH levels (<5.5), 
such as on vast areas on Mulanje, Dedza, Misuku and Viphya plateaus.  Agricultural 
lime needs to be applied on newly prepared ridges, which have been split in the middle.  
The lime is incorporated into the ridge, and maize is planted at the recommended plant 
density and following all the recommended agronomic and crop husbandry practices as 
outlined in the Guide to Agricultural Production and Natural Resources Management 
(GAP) in Malawi.  The best source of local agricultural lime in Malawi is near Chuzi in 
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Chikwawa district and Uliwa (Chilumba) in Karonga district.  Other lime deposits are 
found in many parts of Malawi, especially Ntcheu and Balaka districts. 
 
The use of gliricidia green manure for maize production in gliricidia maize 
intercropping system 

The technology of using Gliricidia leaves to increase maize yields was released in 
2007. Intensive pruning of Gliricidia trees for a period of 11 years maintains high levels of 
leafy biomass production (4-5 tons DM ha-1). Application of Grilicidia prunnings 
increases maize yields over sole-maize cropping without any soil amendment. The 
Gliricidia prunnings can produce equivalent 4 x 50 kg bags of Urea fertilizer per ha. This 
technology is therefore likely to improve soil fertility and crop yields leading to 
improved food security 
 

Use of 23:10:5+3S+1.0ZN as a basal fertilizer 

Released in 2009 by the Soils and Engineering Programme, 23:10:5+6S+1.0Zn is 

a compound fertilizer composed of nitrogen, phosphorous, potasium, sulfur and zinc. It 

has potasium and zinc which are not present in 23:21:0:+4S. The fertilizer also has more 

sulfur as compared to 23:21:0:+4S.This fertilizer aims at addressing the problem of 

potasium and zinc depletion in the soils of Malawi. The reduction of phosporous in this 

fertilizer also reduces the cost of fertilizer since phosporous is becoming an expensive 

element on the market and consequently increasing the cost of fertilizers. This fertilizer is 

recommeded for basal dressing at an application rate similar to that of 23:21:0:4S.  
 

Clarifier mud (CM) organic fertilizer for maize production 
Released in 2009 by the Soils and Engineering Programme, CM is a by-product of 

Ethanol Company Malawi limited. It cotains 4-5%N, 0.16-0.30%P, 5.1-6.7%K, 0.53-
0.94%Ca, 2.3-4.11%Mg, 13-46mg/kg Zn and 44-113mg/kg Cu. It improves soil 
properties by raising the soil pH and increasing soil nutrients as well as improving yield 
of maize. The recommeded application rate is 1464kg (60kgN/ha) to 2928kg (90kg/ha) 
of CM. The dolop application method is recommended.  

 
Simple and affordable soil ph tester 

The colour of extracted dye from red flowers changes when reacted with 
different soil samples at different soil pHs. At soil pH 5.30 the colour changes to dark 
purplish gray, pH 6 the colour changes to purplish gray, pH 7.23 changes to light bluish 
gray and is orange yellow at pH 8.13. Thus the colour of the dye changed with pH and 
can therefore be effectively used as pH indicator in the range of 5 to 9. 

 
Composting methods and plant residues for quality compost manure 
Quality of compost manure depends on the quality of the composting materials and 
method. For leguminous plant residues, farmers should use Chinese method of 
composting in order to maintain high levels of N content. For combination of maize 
stover plus either groundnut haulms or Grilicidia sepium leaves farmers are encouraged 
to use Chimato method. Use of gliricidia, groundnut haulms, soybean haulms and maize 
stover gives high quality compost manure. 
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FIBRE CROPS 

COTTON 
The recommended cotton plant protection technologies mainly focused on seed 

dressing, weed control, insect pest control, and methods and equipment for applying 
chemicals. 
   
 
Application of harness EC to control weeds in cotton 

Released in 2004 by the National Cotton Improvement Programme in 
collaboration with Farmers’ Organization, Harness EC, which is an emulsifiable 
concentrate (EC) pre-emergence herbicide, has the following rat toxicological data: (i) 
acute oral (LD50 mg/kg of 2,953 mg/kg, (ii) acute dermal (LD50 mk/kg of 3,667 mg/kg, 
and (iii) inhalation (LC50 mg/l/hour) of >3.85 mg/l/mg.  However, Harness EC causes 
skin and eye irritation on rabbits, and may cause sensitization in some individual 
human beings.  Nonetheless, Harness EC is rated mild (Class II) by the World Health 
Organization (WHO), although it is: (i) slightly toxic to bees, (ii) moderately toxic to 
aquatic organisms, and (iii) slightly toxic to birds.  It has no potential risk to micro-
organisms. Harness EC, whose active ingredient is acetochlor 900 g/litre, controls: (i) up 
to eight common grasses that include crab finger grass (Digitaria sanguinais), goose grass 
(Elusine indica), herringbone grass (Urochloa panicoides) and buffalo grass (Panicum spp.), 
and (ii) up to thirteen broad leaf weeds, including pigweed (Amaranthus spp.),  
wandering Jew (Commelina benghalensis), early germinating Thom apply (Datura spp.), 
wild gooseberry (Physalis angelata) and khaki weed (Tangetes minuta).  For effective and 
optimal weed control, farmers should apply Harness EC within three days after 
cultivation that is followed by 10-15 mm of rain.  This is because the efficacy of Harness 
EC is reduced if the field is cultivated after the application of the chemical product.An 
application of Harnes EC at the rate of 1.0 litre/ha (range 0.75-1.5 litres/ha) for soils 
with a clay content of 0.10%, or 2.0 litres/ha (range 1.0/30 litres/ha) for soils with a clay 
content of 11-30%, is effective in controlling annual grasses and certain broadleaf weeds 
in cotton for a period of up to 12 weeks after application.  Farmers can prepare a 
formulation that will supply 1.0 or 2.0 litre/ha by adding 15 ml or 30 ml of Harness EC 
to 15 litres of water, respectively.     
 
Application of Monceren GT to seed cotton to control soil and early season sucking 
insect pests in cotton 

Released in 2005 by the National Cotton Improvement Programme in 
collaboration with Farmers’ Organization, Monceren GT is available as a liquid 
formulation that is red in colour with a slight characteristic smell.  It is miscible in water 
and is characterized by: (i) a pH of between 6.0-7.5, (ii) a density of 1.17 g/cm3 at 200C, 
and (iii) a viscosity of 300-500 mPa-s at 200C.  It has the following rat acute toxicities: (i) 
LD50 oral of >500 <1,000 mg/kg, (ii) LD50 dermal of >4,000 mg/kg, and (iii) LC50 
inhalation of >2.5 mg/l.  It is non irritant to rabbit skin, but has a sensitizing effect on 
guinea-pigs.  This chemical product is a liquid formulation of the dust Gaucho 70WS.  
An application of Monceren GT at the rate of 1.5 litres per 100 kg seed cotton is effective 
in controlling soil and early season sucking insect pests of cotton for a period of between 
6-8 weeks after planting.  Moneren GT, which has three active ingredients: (i) 
imidacloprid (233 g/l), (ii) Thiram (107 g/l), and (iii) pencycuron (50 g/l), which control 
soil borne fungi as well as early season sucking insect pests such as:  aphids (Aphididae),  
whiteflies (Bemisia tabaci), thrips (Thysanoptera), and  leafhoppers (Cicadellidae);. 
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Cattle and Compost manure  

Released in 2007 an application of cattle and compost manure improves growth, 
leaf size, number of bolls per plant, seed cotton yields and net benefits. Yield increase 
from manure application is more or similar to the standard fertilizer application. This 
suggests that farmers can improve yields by applying manure. Two handful per 
planting is roughly equivalent to 1kg/station. In addition, basal dressing manure is 
better than applying 23:21:+4S. Highest net benefits are obtained with compost plus 
CAN. 
 

 

Seedplus 30WS. 
Released in 2009 by the National Cotton Improvement Programme; SeedPlus 

30WS is a powdered formulation seed dressing pesticide and contains three active 
ingredients (imidacloprid 10%, metalaxyl 10%, carbendazim 10%). The pesticide is used 
to control early cotton pests including aphids, jassids, whiteflies and psyllids. The 
recommended application rate is 5g/kg of fuzzy cotton seeds. 

Cruiser Extra 352 FS  

Released in 2009 by the National Cotton Improvement Programme; Cruiser Extra 

is a systemic seed treatment insecticide/fungicide for the control of early season pests 

such as aphids in cotton from emergence up to 5 to 7 weeks. It comprises Thiamethoxam 

350g, Fludioxonil 8g and Metalaxyl-M 3g. It is in a supsension form with light green to 

green blue color.  

 

Thunder 145 SQ-TEQ 

Released in 2009 by National Cotton Improvement Programme, Thunder is a 

both systemic and contact foliar pesticide. Its formulation is oil despersion and is 

comprised of Beta-Cyfluthrin 45g/l and Imidacloprid 100g/l. The chemical is of the 

Neonicotinoid and Pyrethroid families. It is recommended for controling cotton 

bollworms 
 

HORTICULTURAL CROPS 
Many horticultural crop production technologies have also been developed.  

However, only those on tomato, cabbage, paprika and coffee have been officially 
released by the ATCC. 
 

TOMATO 
The recommended tomato production technologies have mostly addressed the 

problem of red spider mite under smallholder farm conditions, and the use of plastic 
shelter mulch to control late blight disease. 

 

Kickback for the control of Late Blight in tomatoes 
Released in 2009 by the Plant Protection Programme in collaboration with 

Farmer Organisation, Kickback is a generic fungicide constituted by a mixture of two 
compounds, namely Mancozeb and Metalaxyl which are already registered in Malawi. 
The application rate is 320mg/100ml. It reduces disease pressure of late blight on 
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tomatoes and therefore ensuring increased yields and number of marketable tomatoe 
fruits.  

PAPRIKA 
There is only one recommended paprika production technology.  This specifies 

the optimum plant spacing of 15 cm for paprika seedlings to optimize yields and 
quality. 
 
Planting paprika (capsicum annum l.) at a spacing of 15 cm between plants  

Released in November 2005 by the National Paprika Improvement Programme, a 
plant spacing of 15 cm between Paprika (Capsicum annum L.) plants is sufficient to 
optimize paprika yields.  At 15 cm spacing, canopy spread, plant height and number of 
pods per plant are increased significantly compared with wider plant spacing.   
However, further work is required to evaluate other plant spacing that are smaller than 
15 cm, and the effect of different ridge spacing, so as to come up with a complete 
production package for paprika.   
 
 
 

POTATO 
Currently the Department has one released cultural technology for potato. The 

technology aims at improving the rate of multiplication of seed potato inorder to 
enhance seed availability among farmers. 
 
Aeroponics system for seed potato multiplication 

Released in 2010 by the National Potato Improvement section in collaboration 
with CIP, Aeroponics, is a technique of growing plants in an air or mist environment 
without the use of soil or an aggregate media. Application of aeroponics in tuber crops 
like potatoes complement tissue culture technology as it permits to achieve a high 
multiplication ratio in a growing season. Aeroponics optimizes root aeration which 
leads to a yield increase as compared to classical methods of multiplication. This is 
because the plant is totally suspended in the air, giving the plant stem and root systems 
access to 100% of the available oxygen in the air thereby accelerating and promoting root 
growth within the plant. Under aeroponics an average of 30 tubers can be produced per 
plant. 
 
 
 

COFFEE 
Coffee is an important cash crop that is mainly grown by smallholder farmers, 

and also to a large extent by some estate growers.  This is an important foreign exchange 
earner after tobacco, tea and sugar.  The coffee production technologies developed have 
focused on the control of the notorious coffee stem borer (Monochamus leuconotus 
(Pascoe) (Coleoptera: Cerambycidae) that adversely affects coffee under smallholder 
farm conditions. 
 
Application of fipronil to control the Coffee Stem Borer (CSB) 

Released in November 2005 by the National Coffee Improvement Programme,  
an application of Fipronil at the rate of 0.5 litre per ha is effective in controlling the 
coffee stem borer (Monochamus leuconotus (Pascoe) (Coleoptera: Cerembycidae) that 



29 

attack coffee bushes.  Fipronil, also known as Reagent® 200 SC, Adonis or Termidor, is a 
soluble concentrate (SC) whose active ingredient is Phenyl pyrazole and its mode of action 
is contact and stomach action.  It degrades easily in the soil and in water, and its toxicity 
has been classified “Class II” by the World Health Organization (WHO).  It has an LD50 
value of 97 mg/kg and a withholding period of more than 200 days, and very toxic to 
aquatic life.  This chemical product should be applied starting from October every year 
to coincide with the on-set of the rains when the coffee stem borer emerges and starts 
laying its eggs.  Farmers, have to take all precautionary and protective measures to 
avoid contaminating the environment. 
 

MUSHROOM 
 
Maize stalks mixed with cotton waste and maize cobs mixed with lime as spawn 
media for mushroom. 

Released in 2009 by the National Plant Protection Programme, the technology 
involves the use of two non-grain material as carriers of mushroom mycelia. These are; 
maize cobs mixed with lime (0.01%) and maize stalks (90%) + cotton waste (10%) when 
compared to the standard carriers. (i.e. Sorghum and wheat grain). 
 
Maize stalks, maize stalks mixed with maize husks and cotton waste alone as 
substrates for oyster mushroom cultivation. 

Released in December, 2009 by the National Plant Protection Programme,this 
technology involves oyster mushroom production using cotton waste, maize stalks 
supplemented with 10% maize husks or using maize stalks alone.  The use of these 
substrates is therefore recommended as best practice in the cultivation of oyster 
mushrooms.  

For detailed information on these mushroom technologies please contact 
Bvumbwe Research Station. 
 
Pleurotus sajor caju 

This is a creamy–white coloured mushroom with a potential biological efficiency 
ranging from 90 – 100% depending on the environment. This variety can achieve full 
colonization by the fourth week. The variety is highly preferred by Malawian farmers 
because of its colour and taste 
 
Pleurotus ostreatus (X ZIMBABWE) 

This variety is grayish in colour and has a biological efficiency ranging from 70 -
100% depending on the environment. Thus it has lower biological efficiency in most 
environments compared to P. sajor caju. However just like P.sajur caju, it is able to fully 
colonize its substrate(maize stalk) within 4 weeks. 
 

INDUSTRIAL CROPS 

TOBACCO 
Production technologies released for tobacco production are mainly in relation to 

plant protection. 
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Basmid 

Released in 2007 by ARET, Basmid is a granular broad spectrum soil fumigant 
for the control of nematodes, root diseases and soil insect pests and germinating weeds 
in tobacco. It has a blue label band suggesting that it is moderately toxic. It is a soil 
sterilant which acts by releasing fumes in the soil after application. The fumes are highly 
injurious to all actively developing plants or other soil organisms. It is reported to have 
no ozone damaging properties and gets fully mineralized in the soil leaving no residues. 
In Malawi, Basamid, was found to be effective in controlling root knot nematodes, 
performing better than Herbifume and Burning. It also controls weeds just like 
herbifume. 
 
Crop Guard 
  Released in 2007 by ARET, Crop Guard is nematicide that controls parasitic 
nematodes on tomato. Its common name is Furfural, an emulsifiable concentrate with a 
red label and a yellow appearance. It effectively controls root knot nematodes in the soil 
up to 9 weeks after planting. Its application rate is 50 l/ha (28.8 mls/plant station). It has 
no phyto toxic effects on tobacco in the field. It has a red label and so requires proper 
handling. It is therefore amenable to application by machinery by large commercial 
farmers. 
 

LIVESTOCK AND PATURES 
This section provides information on two livestock production technologies that 

have been developed and recommended during 2005.  These include a feed supplement 
to enhance dairy cow milk production and methods of rearing hyline chickens. 
 
 
Application of the Chitedze Liquid Feed Supplement in dairy cows  

Released in August 2005 by the National Livestock Improvement Programme, an 
application of the Chitedze Liquid Feed, (CLF), as a supplementary feed to dairy 
animals, is effective at enhancing milk production:  Supplementing the feed of dairy 
cows with the “Chitedze Lquid Feed” increases milk yield by more than 30%.  This feed 
consists of 70% molasses, 10.8% Urea, 18% water, 0.1% vitamin and 1.1% trace minerals.  
The mixture is a result of dissolving urea in water and then adding dissolved vitamins 
(A, D and E), trace minerals and the molasses.  However, CLF should be fed at 5% of the 
total ration (i.e, 90% dry matter basis) or 0.02% of the animal body weight, with a 
maximum intake of 1.5 kg per day per 600 kg animal,.  This CLF should not be given to 
young animals that are less than six months old or animals that have not been fed any 
other type of food (i.e., hungry animals).  Further, do not over-feed the animals so as to 
avoid ammonia poisoning.  In the event that animals exhibit symptoms of ammonia 
toxicity (foaming on the mouth, breathing difficulties, and prostration), remove the CLF 
and drench the animal with one litre of vinegar immediately.  If this treatment is done 
on time, the amimal should recover quickly. 
 
Raising Hyline chickens under semi-scavenging conditions 

A technology on raising of Hyline chickens under semi-seavenging conditions 

was released in November 2005 by the National Livestock Improvement Programme.  
Hyline chickens, which have been bred to lay eggs under controlled rearing conditions, 
are equally superior in their performance under local farmer’s semi-scavenging 
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conditions when compared with the Black Australorp (BA) and Local chickens (LC) in 
terms of (i) average number of eggs per bird and (ii) cumulative mortality rate (%)  After 
18 weeks, the Hyline breeds weighed an average 1.6 kg compared with 2.8 for BA and 
1.5 LC, (ii) reached 50% egg production at 150 days compared with 156 for BA and 145 
for LC, and (iii) gained 2.25 kg after 72 weeks compared with 2.86 and 1.74 kg for BA 
and LC, respectively.  The main attribute of this technology is the production of a large 
number of eggs from hyline chickens under semi-scavenging conditions.  However, 
farmers should supplement their chicken’s diet with the Chitedze Layers Mash (60%) 
maize, 25.3% roasted soyabean, 3% fish meal, #% bone meal, 0.2% premix, 0.5% salt, 6% 
limestone, and 2% Leucaena leucocephala, and control all the common diseases, such as 
Newcastle disease, Gumboro and fowl pox, to ensure superior performance. 
 
Cassava silage: feed supplement for increased milk production in dairy cows. 

Released in December 2006, ensiling 80 kg of chopped foliage mixed with 20 kg 
chopped roots and supplied as a feed supplement for dairy cows will improve milk 
production per animal by 30%. For more information on cassava silage making refer to 
Extension circular number 06/07. 
 
Brick Incubator 

A farmer in Machinga ADD designed a brick incubator; however he had 
problems in controlling heating levels. This led to high chick mortality resulting from 
extreme temperature and humidity. However following years of research a technology 
was finally released in 2010 by the National Livestock Improvement Programme. A 
combination of 5454 cm3 volume of ash with 9g gmelina charcoal is found to be 
appropriate. This combination has the highest (86%) but comparable hatchability to 
electric incubator, higher than the other combinations using local materials. This 
combination has also the lowest embryo mortality as is the case for the electric 
incubator. By maintaining humidity levels within a range of 55-70% using a wet cloth it 
is possible to achieve such success levels. This combination has therefore a potential to 
be used for incubating and hatching relatively large number of poultry eggs and can be 
used in guinea fowl egg hatching.  
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CHAPTER 7 

AGRICULTURAL PROCESSING AND 
UTILISATION TECHNOLOGIES 

 

INTRODUCTION 
One of the major challenges of the Department of Agricultural Research Services 

(DARS) is to develop value adding technologies for perishable commodities such as 
mangoes.  Thus, there has always been a felt need to develop machinery, such as fruit 
juice extractors, that can be used to process the excess fruits which could be used later 
when they are off season, or they could be sold to far away markets.  It is against this 
background that the Farm Machinery Commodity Team at Chitedze has developed two 
fruit juice extractors: (i) Horizontal Juice Extractor (Mfinyazipatso Owerama), and (ii) 
Vertical Juice Extractor (Mfinyazipatso Oyimilira), to enable farmers extra juice from 
indigenous and exotic fruits grown in Malawi.   These technologies are currently 
avialable for use by farming communities in Malawi. 
 

FRUIT JUICE EXTRACTING MACHINES 
Two fruit juice extracting machines have been developed and 

recommended for use by farmers by the Farm Machinery Commodity 
Team at Chitedze.  The two machines extract juices from the pulp of 

indigenous and exotic fruits that can be made into fruit juices, jams and purees.  The 
main characteristics of these are briefly described below. 
 
Application of the Vertical and Horizontal hand-operated fruit juice extractors 

Released in August 2005 by the National Farm Machinery Improvement 
Programme,  an application of Mfinyazipatso Owerama (Horizantal) and Mfinyazipatso 
Oyimilira (Vertical) hand-operated fruit juice extractors is effective in extracting fruit 
juices from the pulps of indiegenous and exotic fruits.  Both machines have plastic 
bodies so that they do not react with the juice concentrate to maintain juice quality, and 
they use horizontal andvertical screw press principles for ease of hand operation while 
standing or seating.  Specifically, Mfinyazipatso Owerama contains a tapped horizontal 
screw outside of which is a barrel that squeezes the pulp of fruits using horizontal and 
side compressive forces.  The machine is designed in such a way that one end is bigger 
(16 cm in diameter) than the other end 95 cm in diameter) giving a compression ratio of 
3:1.  This machine has been designed to be mounted on a wooden pole stand inclined at 
an angle of 300.  This angle allows for effective downward flow of the pulp as the 
tapered horizontal screw is rotated by hand.  This machine has a pulp extraction rate of 
11-15 l/hr, an extraction efficiency of 75-85%, power requirements of 50-60 W, rest 
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period of 240-300 min/hr, an operating speed of 17-20 rpm, and a stone breakage of 
zero.  On the other hand, Mfinyazipatso Oyimilira, which is also mounted on awooden 
pole, has similar design features as the Mfinyazipatso Owerama, with the main 
difference that it is positioned vertically upwards.  It has two plastic barrel gears that are 
meshed at 900.  The vertical gear, which is located at the side of the barrel, is rotated by 
hand and transmits power to the top horizontal barrel.  In this design, fruits fall freely 
due to the force of gravity during pulp extraction, hence less effort is expended on the 
handle.  This design also allows for more vertical and side ways compressive forces.  
This machine has a pulp extraction rate of 50-60 l/hr, an extraction efficiency of 78-86% 
power requirement of 40-50 W, rest period of of 300-390 min/hr, an operataing speed of 
17-20 rpm, and a stone breakage of zero. 
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APPENDICES 
 
Appendix 1: Agro-Ecological Zones Of Malawi 
 
Relief Units 
Malawi exhibits great diversity in terms of relief units, soil and weather conditions for a 
country of its size.  The topography is greatly varied rising from almost sea level (35 
masl) on the Rift valley floor in Nsanje to about 3,000 masl on the High altitude plateau 
as Sapitwa on mount Mulanje. 
 
Four major relief units, characterized by different soil types, vegetation types and 
climatic conditions, can be distringuished (Fig. 1) as follows: (i) Medium altitude 
plateau, (ii) High altitude plateau, (ii), (iii) Lakeshore plain and (iv) Shire Valley (Pike 
and Remington, 1967). 
 

The medium altitude plateau: occupies more than 75% of the total land area at 
elevations ranging from 750 to 1,350 masl and is characterized by deep well-
drained latosols (Alfisola) on upland sites and poorly drained Hydomorphic 
soils (Inceptisols) in dambos.  The topography is flat to rolling.  This is where the 
bulk of agricultural activities take place in Malawi. 

 
The Lakeshore plain: at elevations between 450 to 600 masl, occurs along and 
around Lake Malawi, and is characterized by calcimorphic alluvial soils 
(Entisols) and hydromorphic soils (Inceptisols) on dambos with a flat to gently 
undulating topography. 

 
The Shire Valley: consists of the Upper Shire Valley at elevations between 105 to 
500 masl and the Lower Shire Valley at elevations from 25 to 105 masl.  The 
Lower Shire Valley is a wide rift valley mainly confirmed to the districts of 
Chikhwawa and Nsanje dominated by calcimprpgic alluvials, vertisols, and 
hydromprphic soils. 

 
The high altitude plateau: consists of several isolated high altitude areas (such 
as Mulanje, Zomba, Viphya and Nyika plateaus: and Dedza, Dowa and Misuku 
hills) at elevations between 1,350 to 3,000 masl, with a topography that varies 
from precipitous to undulating landforms that are generally dominated by 
lithosols (Inceptions). 
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Appendix 2 
 
Fig.  1. Agro-ecological zones of Malawi 
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Appendix 3:   
 
Climate of Malawi 
In broad terms, Malawi experiences a tropical continental type of climate that is: (i) 
strongly influenced by its position within the sub-continent in relation to the pressure 
and wind extremes of the southern hemisphere, (ii) its proximity to the Indian Ocean, 
and (iii) effects of the Inter-tropical Convergence Zone (ITCZ).  Three climate categories 
can be distringuished based on the 1948 Thornthwaite Classificatgion System (Young 
and Brown, 1962) as follows: 
 

 Semi-arid in the Lower Shire Valley, and some parts along the Lakeshore plain, 

 Semi-arid to sub-humid on the medium altitude plateau and  

 Sub-humid to humid on the high altitude plateau. 
 
Rainfall 
Nearly all parts of Malawi receive adequate total rainfall for rain-fed agricultural 
ranging from 400 mm on low lying marginal areas, such as the Shire Valley, to well over 
3,000 mm on the high altitude plateaus, such as Mulanje and Nyika plateaus (Fig. 2).  
About 62% of Malawi (especially the medium altitude plateau) receives between 760 and 
1,000 mm of rain; whereas about 30% of the country (mostly high altitude plateaus) 
receives between 1,000 and 3,000 mm of rain per year.  The rainfall is variable and erratic 
in the Shire Valley, and generally ranges between 400 and 800 mm per year.  Rain 
shadow areas, such as the Shire Valley, the western parts of the Shire highlands, Lake 
Chilwa, Phalombe plain, and the north western parts of the Viphya and Nyika plateaus 
receive low total annual rainfall; whereas the highest total rainfall is recorded on the 
high altitude plateaus, such as Mulanje, Thyolo, Misuku and the Viphya, and some parts 
of the Lakeshore plain, such as in Nkhata Bay (Vizara estate) and Karonga 
(Mwangulukulu). 
 
The principle feature about the rainfall pattern in Malawi is its high degree of 
concentration in single rainy season lasting from October/November to April/May, 
with about 85% of this falling between the wettest months of December to March.  
Generally, the moths of May to October are dry in most parts of the country, except on 
the high altitude plateaus that usually receive light showers, locally known as 
“Chiperoni” in southern Malawi. 
 
Temperature 
The temperatures are generally warm (ranging from 12-320C) and greatly influenced by 
the seasons and altitude above sea level (Fig. 3).  The lowest mean temperature (13-150C) 
occur in the cool dry season months of June and July, and have been recorded on the 
Nyika, Viphya, Mulanje, Zomba plateaus, Misuku and Dedza hills, and the Kirk Range.  
During the coldest months, frost may occur periodically, especially in dambos and river 
valleys.  The highest mean temperatures occur during hot dry season months of October 
and November and have been recorded in the Shire Valley and along the Lakeshore 
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plain (25-320C).  Generally, temperatures average 260C in the Lower Shire valley, 19-210C 
on the medium altitude plateau, and 130C on the high altitude plateaus. 
 
Appendix: 4  
 
Fig. 2 Mean annual rainfall distribution 
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Appendix 5 
 
Fig. 3 Mean annual temperatures 
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Appendix 6:   
 
SOILS OF MALAWI 
Five major soil groups can be distinguished in Malawi (Anon, 1962; Young and Brown; 
1965; Young 1972).  These are: (i) Latosols, (ii) Calcimorphic alluvial soils, (iii) 
Hydromorphic soils, (iv) Lithosols, and (v) Vertisols (Fig. 4). 
 
Latosols compares all the freely drained soils in Malawi and can be divided into three 
soil types (i) Ferrugious latosols, (ii) Ferrisols, and (iii) Ferralitic soils. 
 
Ferriginous latosols (Alfisols) are dark red, red or reddish brown in colour with a 
subsoil texture of clay or sandy clay.  The pH ranges from 5.0-6.0 (acid to moderately 
acid), with a base saturation that ranges from 50-80%, and are modereate to high in 
fertility. 
 
Ferrisols (Oxisols) are the deep red, or dark red, soils with a clay or sandy clay texture 
in all horizons.  The pH ranges from 4.0-5.0 (strongly acid to acid), with a subsoil base 
saturation of 20-40%, indicating that these soils are of low soil fertility status. 
 
Ferralistic latosols (Oxisols/Ultisols) are the yellowish red or reddish brown soils with 
sandy top soils and moderately sandy subsoil horizons.  The pH ranges from 4.5-5.5 
(strongly acid to moderately acid), with a base saturation ranging from 30-80%, 
indicating that the soils are of low soil fertility status. 
 
Calcimorphic alluvial soils are gray to grayish brown soils that mainly occur along the 
Lakeshore, Lake Chilwa and Phalombe plains, with a base saturation of more than 95%.  
These soils are of very high soil fertility potential, but rain-fed crop production is often 
limited by low and poorly distributed and erratic rainfall, hence an indication that they 
have a high potential for irrigated agricultural production. 
 
Hyromorphic soils (Incetisols) are black, gray, or mottled, and water-logged soils found 
in dambo crop cultivation under residual soil moisture and irrigated conditions, 
especially in the face of the current low, erratic and unevenly distributed rainfall pattern 
during the rainy season. 
 
Lithosols (Inceptisols) are the shallow and stony soils mostly found in hilly areas and 
some areas of the high altitude plateaus.  These soils are of limited agricultural potential 
and have so far been put to extensive tree planting. 
 
Vertisols are dark brown to black soils mostly found in the Lower Shire Valley around 
Ngabu.  The pH ranges from 7.0 to 8.5 (neutral to strongly alkaline) with a base 
saturation of 100%.  The dominant clay minerals are the 2.1 lattice montrillonitic clays 
that expend on wetting and shrink on drying. 
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These soils are of high agricultural potential.  The only limiting factor is sufficient water 
for rain-fed crop production during the rainy season.  Thus, the best opportunity for the 
utilization of these soils is harnessing the waters of the Shire River for irrigation. 
Appendix 7 
 
Fig. 4. Soils map of Malawi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


