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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 last five decades, 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, to officially and formally release and 

document all agricultural technologies to be 

used by farmers in the country.   

 

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. Over the last six years (2000-2005), 

several agricultural technologies (including 

crop varieties) have been released by the 

ATCC.  

 

This booklet is an attempt to document all 

agricultural technologies (crop varieties, 

animal breeds, crop and livestock production 

technologies, pastures, forage legumes, and 

processing and utilization technologies) used 

by farmers in Malawi. 

  

I am, therefore, pleased to present to you: 

“Agricultural Technologies Used by Farmers 

in Malawi” 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 

sincerely 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. 

 

P. KABAMBE 

SECRETARY FOR AGRICULTURE AND FOOD SECURITY  
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PREFACE 

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 that farmers are 

currently using in Malawi. This includes crop 

varieties that were released by the Variety 

Released Committee (VRC) prior to 1998; 

and those that have been released by the 

Agricultural Technology Clearing Committee 

(ATCC) since its formation in 1998. 

Specifically, this document highlights the 

following: (a) the importance of agriculture to 

the Malawi economy, (b) released agricultural 

technologies of various agricultural 

commodities, including: cereal crops,  grain 

legumes, oilseeds, fibre crops,  horticultural 

crops,  livestock, pastures, fodder crops, 

forage legumes, tobacco and tea, and (c) 

appendices containing: (i) background 

information on Malawi’s environmental 

characteristics, (ii) current membership of the 

ATCC, and (iii) guidelines for the release of 

new agricultural technologies (including crop 

varieties).  

All farmers in Malawi are advised 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, 

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, 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. 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. 

 

 

 

J.H. LUHANGA, PH.D 

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; Saka et al., 1999). 
 
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 cashew nuts 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. 
 
However, in Malawi, agricultural production at smallholder farm level is low.  Crop and 
livestock production at smallholder level are constrained by a multitude of factors, 
including: (i) droughts and foods, (ii) land degradation (caused by poor agricultural 
practices, deforestation, overgrazing, declining fallow periods and the unsustainable use 
of the common pool assets), (ii) 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 to best harness her 
abundant natural resources (human, physical and financial) to generate environmental 
friendly agricultural technologies for use y 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) 
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Agricultural Research and Extension Trust (ARET), (iii) Tea Research Foundation of 
Central Africa (TRF), (iv) Sugar corporation of Malawi (SUCOMA), (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, MRI of Zambia, Cargill), (viii) Agricultural Chemical 
Input Companies (Chemicals and Marketing Company Limited, Agricultural Trading 
Company and Farmers’ Organization) and (ix) Bunda College of Agriculture. 
 
Recently, some agricultural extension service providers, including Non-Government 
Organizations (NGOs) and some Agricultural Development Divisions (ADDs), have 
also embarked on the bandwagon of developing agricultural technologies that are 
especially specific to the areas where they are operating.  These institutions also develop 
crop varieties, animal breeds, crop and livestock production, processing and utilization 
technologies.  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 
SUCOMA, respectively.  It is the agricultural technologies developed by some of these 
research service providers over the last six decades, and are now being used by farmers 
that will be presented in this document. 
 

RELEASE OF NEW AGRICULTURAL TECHNOLOGIES 

Since 1998, all agricultural technologies (crop varieties, crop and livestock production 
technologies, and agricultural processing and utilization technologies) are approved and 
released by the Agricultural Technology Clearing Committee (ATCC).  The ATCC, 
which was established in December 1993, following the re-organization of the 
Department of Agricultural Research (DAR), is a Ministry of Agriculture and Food 
Security (MoFS) Committee that is mandated to approve and release all agricultural 
technologies for use by farmers in Malawi (Saka et al., 2002).  The ATCC is chaired by 
the Controller of Agricultural Extension and Technical Services (CAETS), whereas 
DARS is the Secretariat of the Committee.  Since 1999, the ATCC has released more than 
144 agricultural technologies (crop varieties, animal breeds, crop and livestock 
production practices, and agricultural processing and utilization technologies), for use 
by farmers in Malawi and beyond. 
 

AGRICULTURAL TECHNOLOGIES AVAILABLE TO FARMERS 

Up until 1998, only crop varieties were formally released by the variety Release 
Committee (VRC) of the Ministry of Agriculture for use by farming communities in 
Malawi.  These have been documented in various editions of “A description of Crop 
Varieties Grown in Malawi” (Anon, 1986; Makato, 1994; 1997).  However, since 1998, the 
Agricultural Research Council of Malawi (Anon, 1998) recommended that besides 
releasing crop varieties only, all crop and livestock production technologies should also 
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be formally released by the Agricultural Technology Clearing Committee (ATCC) before 
they are officially disseminated to farming communities for use. 
 
Presently, agricultural technologies available for use by farmers in Malawi can be 
divided into five broad categories: (i) crop varieties, (ii) animal breeds, (iii) pastures, 
fodder crops, forage legumes and livestock feeds, (iv) crop and livestock production 
technologies, and (v) agricultural processing and utilization technologies.  This 
document provides information on: (i) agricultural technologies that have been in use by 
farmers since the 1950s and are documented in the various updates of “A Description of 
Crop Varieties GROWN IN Malawi”, and (ii) agricultural technologies that have been in 
use by farmers since 2000 and were officially released by the ATCC. 
This document presents more than 379 documented agricultural technologies that are in 
use by farmers in Malawi as follows: 
(a) Crop Varieties: 343 comprising: (i) 111 cereal crops, (ii) 72 grain legumes, 

oilseeds and fibre crops, (iii) 81 horticultural crops, and (iv) 50 coffee, tea, tobacco 
and sugar cane. 

(b) Animal breeds: 27 comprising (i) 12 cattle, (ii) 3 goats, (iii) 3 sheep, (iv) 3 pigs, (v) 
2 rabbits, and (vi) 2 guinea fowl. 

(c) Livestock feeds: 16 comprising: (i) 6 pasture grasses, fodder crops and forage 
legumes, and (ii) 3 poultry feeds, and (iii) 1 animal feed. 

(d) Crop and livestock production technologies: 40 comprising: (i) 17 cereal crops, 
(ii) 11 grain legumes, oilseeds and fibre crops, (iii) 10 horticultural crops, (iv) 2 
livestock and (v) 1 poultry. 

(e) Agricultural processing and utilization technologies: 2 comprising: (i) 1 fruit 
juice extractors, and (ii) several procedures and/or recipes for making ready-to-
drink and eat jams. 

 

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 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 tested and 

developed in Malawi.  This includes those technologies that are no longer in use 
at the present moment and those that are in use now. 

 
(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. 
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(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) The ultimate challenge of this document is to ensure 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, barley, pearl millet and sorghum.  There is no 
document evidence on finger millet despite the fact that there was an active research 
programme on this crop in the late 1960s and early 1970s. 
 

MAIZE “CHIMANGA” 

Maize (Zea mays L.) or Chimanga is the main staple food crop in Malawi 
although in some areas along the lakeshore it is replaced by cassava, and in 
some parts of the Shire Valley, it is replaced by sorghum and millets.  Maize 
was introduced into Malawi by Portuguese several hundreds of year ago.  
Later, maize varieties have been introduced by European settlers and 
missionaries.  During the late 1950s, a National Maize Breeding Programme 
was initiated at Chitedze and Makhanga Research Stations with the objective 

of breeding maize varieties that would be acceptable to the majority of Malawian 
consumers in terms of whiteness and flintiness.  This resulted in the release of some 
synthetic varieties (e.g. LH 7 (Mthenga) and LH 11 (Bingo).  However, all these early 
synthetic and hybrid varieties have been phased out of production, and have been 
replaced by new synthetic, composite and hybrid varieties, which have been selected 
based on high yield potential, tolerance to insect pests, such as the larger grain borer 
(LGB) and diseases, such as gray leaf spot, Cercospora zeamaydis. (GLS) and maize streak 
various (MSV), and recently, for tolerance to drought. 
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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, 3 and 4).  
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, cover 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, cover all the areas in high altitude plateaus in all the three regions of Malawi.  
Most of the maize varieties released before 1998 are no longer in use because they are 
susceptible to most foliar diseases, especially grain leaf spot (GLS) and maize streak 
virus (MVS). All new maize varieties are now released on condition that they are 
tolerant to these devastating diseases. 
 
HYBRID MAIZE VARIETIES 
 
1. Mthenga (LH 7)  
Released in 1958 by the National Maize Breeding Programme.  This is a two way cross 
local hybrid that was developed for its yield potential when compared with local maize 
varieties.  This is currently out of production. 
 
2. Bingo (LH 11) 
Released in 1965 by the National Maize Breeding Programme.  This is another local 
hybrid variety that was developed for its high yield potential when compared with local 
maize varieties.  This variety is also out of production at the present moment. 
 
3. Malawi Hybrid 12 (MH 12) 
Released in the 1970s by the National Maize Breeding Programme.  This is single-cross 
hybrid that is white in colour and suited to high altitude areas (1,000 – 1,300 masl) with 
annual rainfall of between 875 and 1,000 mm per year.  It is a tall variety with a mean 
plant height of 280 cm and an ear height of 145 cm.  The leaves are dark green, broad 
and floppy.  Its sheaths are white, whereas the silks are a mixture of white and red, and 
the tassels are big with floppy branches.  The ears are big with 10-12 rows, whereas the 
kernels are large and deep.  Being the first generation of new hybrids in Malawi that 
was bred for high yields, it is susceptible to most foliar diseases, including maize stalk 
borer (Busseola fusca).  It has a yield potential of between 6,000 and 8,000 kg/ha, and is 
not suitable for pounding in the traditional way, and stores badly in traditional the 
“nkhokwe” unless it is treated with an effective and appropriate insecticide. 
 
4. Malawi Hybrid 15 (MH 15) 
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Released in 1984 by the National Maize Breeding Programme.  This is another single-
cross dent hybrid that is white in colour and suited to both medium (500-900d masl) and 
high altitude (1000-1300 masl) areas of Malawi.  It is a very staple hybrid with mean 
plant and ear heights at 251 cm and 104 cm, respectively.  The leaves are very dark 
green broad and floppy.  Tassels are big with floppy branches, and the ears, which have 
10-14 rows, have better tip cover than MH12.  The kernels are large and deep.  As one of 
the first generation hybrids in Malawi, it is also susceptible to most foliar diseases.  It 
has a yield potential of between 6,000 and 8,000 kg/ha, and is not suitable for pounding 
in the traditional way, and stores badly in the traditional “nkhokwe”, because of its 
susceptibility to insect pests in storage. 
 
 
5. Malawi Hybrid 16 (MH 16) 
Released in 1984 by the National Maize Breeding Programme.  This is a single-cross 
hard dent hybrid that is white in colour and suited to medium altitude areas (500-900 
masl) along the lakeshore plain, upper Shire Valley and Phalombe plain that receive less 
than 875 mm of rain per year.  It grows to a height of about 224 cm, whereas the ear 
stands at a height of about 95 cm.  The leaves are light green, narrow and semi erect.  
The silks are white, the tassels are of medium size with semi-erect branches, and the ears 
have between 10-12 rows each.  The kernels are harder than those of MH 12 and MH 15, 
but with a lower yield potential of 5,500 kg/ha.  It is also susceptible to most foliar 
diseases in the field, and insect pests in storage. 
 
6. Malawi Hybrid 17 (MH 17) 
Released in 1991 by the National Maize Breeding Programme.  This is a top-cross flint-
grained hybrid that is white in colour and suited to high and medium altitude areas that 
receive between 875 and 1,000 mm of rain per year.  It grows up to an average height of 
280 cm, with an ear at a height of 130 cm.  It matures in 140-150 days and has a yield 
potential of 6,000-7,000 kg/ha.  Being a flint hybrid, MH 17 is poundable and has good 
storage characteristics when compared with hybrids that are dent.  The “mphale” 
extraction of MH 17 is 68% compared with 72% for unimproved “local maize varieties” 
that are preferred by all maize consumers in Malawi, especially smallholder farmers in 
rural areas. 
 
7. Malawi Hybrid 18 (MH 18) 
Released in 1991 by the National Maize Breeding Programme.  This is a top-cross flint-
grained hybrid that is white in colour and suited to low (<500 masl) and medium (500– 
1, 300 masl) altitude areas.  Being a flint hybrid, MH 18 is poundable and has good 
storage characteristics.  The “mphale” extraction of MH 18 is also 68% compared with 
72% for unimproved “local maize varieties” that are preferred by smallholders.  It has 
an average plant and ear heights of 220 and 100 cm, respectively.  It matures in 120-130 
days, and has a yield potential of 5, 000 – 6,000 kg/ha.  Despite its susceptibility to foliar 
diseases, including the devastating gray leaf spot (GLS), especially when grown in the 
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high altitude areas, MH 18 is the most preferred hybrid maize variety by many 
smallholder farmers in Malawi. 
 
8. Malawi Hybrid 19 (MH 19 (Mkhuto) 
Released in 1995 by the National Maize Breeding Progrmme.  This is a three-way cross 
dent-grained hybrid that is white in colour, and suited to low altitude (<500masl) maize 
growing areas.  This is a short maturing (120 days) variety, with plant and ear heights at 
193 cm and 94 cm, respectively.  It has a yield potential of 5,500 kg/ha and is fairly 
tolerant to most foliar diseases, and drought stress. 
 
9. Malawi Hybrid 20 (MH 20) ( Nkhwali) 
Released in 1995 by the National Maize Breeding Programme.  This is a three-way cross 
hard dent-grained hybrid that is white in colour, and adapted to low altitude (<500 
masl) maize growing areas.  The plant and ear heights are at about 195 cm and 100 cm 
respectively.  It matures in about 120 days, and has a yield potential of 5,300 kg/ha.  It is 
tolerant to drought, leaf blight and leaf rusts. 
 
 
 
10. Malawi Hybrid 21 (MH 21) (Ndachikonda) 
Released in 1995 by the National Maize Breeding Programme.  This is a three-way cross 
hard and dent-grained hybrid that is white in colour, and adapted to low altitude 
(<500masl) areas with marginal rainfall conditions.  It has a plant height of 205 cm and 
the ear stands at a height of 95 cm.  It matures in about 120-130 days and has a yield 
potential of 5,500 kg/ha.  It is tolerant to drought, and some leaf diseases, such as leaf 
blight. 
 
11. Malawi Hybrid 22 (MH 22) (Sindichoka) 
Released in 1995 by the National Maize Breeding Programme.  This is a three-way cross 
dent hybrid that is white in colour and adapted to low altitude (<500masl) areas.  It 
grows to a height of 205 cm with the ear standing at a height of 105 cm.  It matures in 
about 120-130 days, and has a yield potential of about 5,500 kg/ha.  It is tolerant to most 
foliar diseases, and is tolerant to drought stress as well. 
 
12. Malawi Hybrid 23 (MH 23) 
Released in 1998 by the National Maize Breeding Programme.  This is a white, semi-dent 
three way-cross hybrid that is medium to tall in height (averaging 142 cm).  It is of 
medium maturity (138 days) with a yield potential of 7,000 kg/ha.  It is tolerant to low 
nitrogen conditions, but has mild tolerance to most foliar diseases. 
 
13. Malawi Hybrid 24 (MH 24) 
Released in 1998 by the National Maize Breeding Programme.  This is a white, semi-dent 
three-way cross hybrid that is suited to medium altitude areas (500-1,300 masl) with a 
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yield potential of 7,000 kg/ha.  It is a medium maturing variety (133 days).  MH 24 is 
medium to tall in height (averaging 120 cm), with good tolerance to weevils and low 
nitrogen conditions, but it is susceptible to gray leaf spot (GLS), maize streak virus 
(MSV) and Turcicum leaf blight (TLB); and therefore not recommended for all hot spot 
diseases pressure areas, such as Dedza hills in central Malawi or the Champhira area in 
northern Malawi. 
 
14. Malawi Hybrid 25 (MH 25) 
Released in 1998 by the National Maize Breeding Programme.  This is a white, three way 
cross dent-grained hybrid that is suited to medium altitude (500-1300 masl) areas.  It is a 
tall hybrid that grows to a height of about 135 cm, a yield potential of 7,000 kg/ha and 
of medium maturity (133-138 days).  It is susceptible to gray leaf spot (GLS), and 
therefore, not recommended for all areas that are prone to GLS attack. 
 
15. QPM Variety CM144 x CML176 158 (Thanzi) 
Partially released in 2002 by the National Maize Breeding Programme in collaboration 
with CIMMYT in Harare, Zimbabwe.  This is a three-way cross semi-dent quality 
protein maize (QPM) hybrid variety that is white in colour that is of medium maturity.  
It is tolerant to gray leaf spot, common rust and cob rots.  It has an average yield 
potential of more than 5,000 kg/ha.  This is high quality protein maize variety that is 
aimed at improving the nutritional status of highly vulnerable groups, such as children 
and the elderly.  This is the first QPM variety to be officially released in Malawi. 
 
 
 
16. CZR  3 
Released in November 2002 by the National Maize Breeding Programme.  CZR 3 is a 
double-cross flint-grained hybrid maize variety that is white in colour, and suited to a 
wide range of environments in Malawi.  It is medium maturing variety (130-133 days) 
with high flour output.  It has good husk cover and is resistant to lodging, with a yield 
potential of 7,000 kg/ha.  This variety is poundable and is tolerant to gray leaf spot 
(GLS), Turcicum leaf blight (TLB) and maize streak virus (MSV). 
 
17. CZR 4 
Released in November 2002 by the National Maize Breeding Programme.  CZR 4 is 
double-cross, flint-grained hybrid maize variety that is white in colour and suited to a 
wide range of environments in Malawi.  It is a medium maturing variety (130-133 days) 
with a yield potential of 9,000 kg/ha.  It has good husk cover, and is medium in height 
with good resistance to lodging.  CZR 4 is tolerant to most common maize diseases, 
including GLS, TLB and MSV.  Because of its flintness, it is poundable and has a high 
flour output. 
 
18. CZR 8 
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Released in November 2002 by the National Maize Breeding Programme.  This is a 
three-way cross maize hybrid that is flint-grained with a white colour and adapted to a 
wide range of environments in Malawi.  It is medium maturing (130-133 days) with a 
yield potential of 10,000 kg/ha.  It has good husk cover, medium in height, and has 
good resistance to lodging.  CZR 8 is tolerant to most common maize diseases, including 
GLS, TLB and MSV.  This variety is poundable and has high flour output. 
 
19. NSCM 31 (Mapasa) 
Released in 1998 by Cargill Hybrid Company through the National Seed Company of 
Malawi (NSCM) in collaboration with the National Maize Breeding Programme.  This is 
a white, dent-grained maize hybrid variety that is suited to medium altitude maize 
growing areas under rain-fed conditions.  It is a prolific maize variety that has good 
standability with short and semi-erect plants.  The ear stands at 125 cm.  NSCM 31 is of 
moderate maturity (140 days) with a yield potential of 7,000 kg/ha.  It has good 
tolerance to GLS, ear rots, and TLB, but is susceptible to MSV.  Therefore, it is not 
recommended for dimba cultivation. 
 
20. NSCM 41 (Kachansana) 
Released in 1984 by Ciba-Geigy through the National Seed Company of Malawi (NSCM) 
in collaboration with the National Maize Breeding Programme.  This is a three way 
cross dent-grained hybrid that is white in colour and suited to medium altitude areas 
(500-900 masl).  This is a short maturing variety (120 days) that is resistant to lodging.  It 
is a short plant type that is suitable for high plant population densities of up to 55,000 
plants/ha, and yield potential of 5,500 kg/ha.  NSCM 41 licensed in Malawi under an 
agreement with Ciba-Geigy, where it is known as CG4141. 
 
21. NSCM 51 (Chitute) 
Released in 1995 by Ciba-Geigy through the National Seed Company of Malawi (NSCM) 
in collaboration with the National Maize Breeding Programme.  This is a white-grained 
top cross hybrid variety of Zimbabwean origin and suited to medium and high altitude 
areas (<500 masl).  It has intermediate resistance to MSV, with a yield potential of 6,000 
kg/ha.  The leaves are curved and the stalks are green.  The average ear height is about 
94 cm, whereas the plant height is 205 cm.  Each ear has about 14-16 rows. 
 
22. NSCM 91 (Smart yielder) 
Released in 1998 by Ciba–Geigy through the National Seed Company of Malawi 
(NSCM) in collaboration with the National Maize Breeding Programme.  This is a white 
dent hybrid maize variety that is suited to medium altitude areas (500-1300 masl). 
NSCM 91 is a highly prolific variety with a yield potential of up to 7,000 kg/ha.  It has 
good standability with an ear height at 115 cm.  It is of medium maturity (138 days), 
moderate tolerance to GLS, ear rots, and TLB, but has moderate tolerance to MSV, and 
therefore not suitable for dimba cultivation. 
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23. DK 8031 
Released in August 2001 by Monsanto-South Africa through the National Seed 
Company of Malawi (NSCM) in collaboration with the National Maize Breeding 
Programme.  This is a three-way cross dent-grained maize hybrid that is widely adapted 
in Malawi, although it is better suited to low altitude areas (<500 masl), such as the Shire 
Valley and the Lakeshore plain.  It is a short duration maturing variety (115-120 days) 
with good tolerance to drought stress, GLS, ear rots (ER), common rust (CR), but has 
moderate tolerance to MSV.  It has a yield potential of between 6,000 and 8,000 kg/ha. 
 
24. DK 8041 
Released in September 2000 by Monsanto-South Africa through the National Seed 
Company of Malawi (NSCM) in collaboration with the National Maize Breeding 
Programme.  This is a medium duration maturity maize variety (130-135 days) that is a 
modified single cross hard dent hybrid is tolerant to GLS, ER and CR, but has moderate 
tolerance to MSV.  It is widely adapted in Malawi, but is more especially suited to the 
medium altitude plateau (500-1,300 masl).  It has a yield potential of between 7,000 and 
9,000 kg/ha. 
 
25. DK 8051 
Released in August 2001 by Monsanto- South Africa through the National Seed 
Company of Malawi (NSCM) in collaboration with the National Maize Breeding 
Programme.  This is a medium to late maturing (145-150 days) three-way cross semi-
dent hybrid maize variety that is tolerant to GLS, ER and CR, but has moderate 
tolerance to MSV.  It is a short stature variety with semi-erect leaves.  It is widely 
adapted in Malawi, although it is better adapted to the medium altitude areas 
characterized by sufficient rainfall that is evenly distributed during the effective crop 
growing season.  It has a yield potential of between 7,000 and 10,000 kg/ha. 
 
26.  DK 8071 
Released in September 2000 by Monsanto-South Africa through the National Seed 
Company of Malawi (NSCM) in collaboration with the National Maize Breeding 
Programme.  This is a medium (140-145 days) semi-flint grained hybrid maize variety 
that is tolerant to GLS, ER and CR, but moderate tolerance to MSV.  It produces two 
cobs per plant and is better adapted to medium altitude areas (500-1,300 masl) with 
good rainfall distribution.  It has a yield potential of between 7,000 to 10,000 kg/ha. 
 
 
 
27. DKC 8033 (Mtetezi) 
Released in August 2003 by Monsanto (Malawi) Limited in collaboration with the 
National Maize Breeding Programme.  This is a prolific white hard dent-grained early to 
medium maturing hybrid variety that is recommended for medium altitude areas of 
Malawi.  It has outstanding standability and is stable across all medium altitude 
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environments.  It has high tolerance to MSV, GLS, TLB and CR, with a yield potential of 
6,000-12,000 kg/ha.  Because of its high tolerance to MSV, it is highly suitable for dimba 
cultivation during the dry winter months.  This variety is a good alternative to NSCM 
31, 51 and 91. 
 
28. DKC 80-73 
Released in August 2005 by Monsanto (Malawi) Limited 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 profitable by grown 
under both rain-fed and irrigated conditions. 
 
29. CX 50005 
Released in 1998 by Cargill Hybrid Seeds through the National Seed Company of 
Malawi in collaboration with the National Maize Breeding Programme.  This is medium 
to late maturing (135-146 days) three-way cross hard dent-grained maize hybrid variety 
that is medium in size with semi-erect leaves.  It has a yield potential of between 7,000 
and 10,000 kg/ha.  CX 50005 has long tassels (50 cm), long ears with 10-12 rows per ear, 
and is suitable for cultivation on the medium altitude plateau between 500 and 1,300 
masl.  This variety is tolerant to MSV, but moderately tolerant to GLS and TLB. 
 
30. PAN 67 
Released in 1999 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.  This is a white, flint-grained hybrid maize variety with 
good husk cover that is suited to medium altitude areas (500-1,300 masl), and matures 
between 135 and 145 days.  PAN 67 produces large single cobs with a yield potential of 
between 6,000 and 8,000 kg/ha.  It has low level of tolerance to MSV, GLS and TLB, but 
good tolerance to low soil fertility conditions.  It is not particularly suitable for dimba 
cultivation. 
 
31. PAN 85 
Released in 1999 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.  This is a white flint-textured hybrid maize variety that 
matures between 135 and 145 days, medium to a tall in height, and is suited to medium 
altitude areas (500-1,300 masl).  It produces one to two cobs, with a yield potential of 
between 6,000 and 8,000 kg/ha.  It has a low level of tolerance to MVS, GLS, 
Pheaosphaeria leaf, CR and TLB.  This is a prolific maize variety that is tall to medium in 
height, has good tip cover and has the unique and excellent characteristic of staying 
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green for a long period of time.  However, it is not particularly suitable for dimba 
cultivation because of it’s the low tolerance to MSV. 
 
 
32. PAN 6191 (Katswiri) 
Released in 1995 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.  This is a double-cross white semi-dent hybrid variety that 
is medium to late maturity (130-140 days) and suited to both medium (500-1,300 masl) 
and low altitude (<500 masl) maize growing areas of Malawi.  It has the multiple 
cobbing attribute, a yield potential of between 6,000 and 8,000 kg/ha, and is strongly 
resistant to MSV, but moderately tolerant to GLS. PAN 6193 is therefore a suitable for 
dimba maize cultivation under irrigated and/or residual soil moisture conditions along 
river valleys and in dambos. 
 
33. PAN 6195 
Released in 1995 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.   This is a top-cross hybrid of medium to late maturity 
duration (150-160 days).  PAN 6195 is tall maize variety (114 cm ear height) with semi-
upright leaves and characterized by a long grain filling period.  It has excellent 
prolificacy, greatly compensating for low stands, and an excellent husk cover. It is 
resistant to MSV and Puccinia polysora.  It is suited to all areas in Malawi receiving more 
than 600 mm of rain per year, including most of the medium altitude plateau areas at 
elevations of more than 500 masl.  It has a yield potential of between 7,000 and 8,000 
kg/ha. 
 
34. PAN 6243 
Released in 1998 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.  This is a medium maturity (140 days) semi-dent tall 
hybrid maize variety with good husk cover and suited to medium altitude areas (500-
1,300 masl).  It has a yield potential of between 6,000 and 8,000 kg/ha, and has low level 
of tolerance to GLS and TLB, but is susceptible to MSV, and therefore not suitable for 
dimba cultivation. 
 
35. PAN 6363 
Released 1998 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.  This is a semi-dent hybrid with good husk cover, early to 
medium maturity (130-140 days) and suited to low (<500 masl) and medium altitude 
(500-1,300 masl) areas. It has multiple cobbing characteristics with quick grain dry-off 
and a grain yield potential of more than 6,000 kg/ha. It has moderate tolerance to cob 
rot and Turcicum leaf blight, but tolerant to drought. 
 
36. PAN 6479 
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Released in 1995 by Pannar Seed (Pvt) of Zimbabwe in collaboration with the National 
Maize Breeding Programme.  This is a double-cross hybrid maize variety that is adapted 
to both low and high rainfall areas on the medium (500-1,300 masl) and high (<1,300 
masl), altitude plateau areas.  It is an early to medium maturing variety (140-150 days) 
that is tall (96 cm ear height), leafy, and with a long grain-filing period, but quickly dries 
after maturity.  Silking and pollen shedding are well synchronized.  It is a very prolific 
maize variety that produces double cobs, which are generally similar in size.  It is suited 
for production in all agro-ecological zones in Malawi.  It is tolerant to MSV, has good 
tolerance to drought stress, and has a yield potential of up to 6,000 kg/ha. 
 
 
 
37. PAN 33 
Released in 2003 by Pannar (Pvt) Limited of South Africa in collaboration with the 
National Maize Breeding Programme.  PAN 33 is a white, flint-grained, medium season 
(138-146 days to maturity); double-cross hybrid maize variety that is very profile (2 cobs 
under low plant population).  It is high yielding (up to 7,000 kg/ha), tolerant to MSV, 
good resistance to CR, good resistance to CR, GLS and Northern Leaf Blight (NLB).  It 
has good husk cover, and is adapted to a wide range of environments in Malawi.  The 
main attributes are flintiness and resistance to MSV.  As such, PAN 33 is highly liked by 
consumers because of its poundability and suitability for dimba cultivation during the 
dry season under both irrigated and residual soil moisture conditions. 
 
38. PAN 77 
Released in 2003 by Pannar (Pvt) Limited of South Africa in Collaboration with the 
National Maize Breeding Programme.  PAN 77 is a white, flint grained, medium season 
maturity (136-144), double-cross maize hybrid variety that is very profile (2 cobs under 
low plant population) and yield potential of up to 6,500 kg/ha.  It has excellent 
resistance to MSV, good resistance to CR, good resistance to CR, very good resistance 
GLS and good resistance to NLB.  It is adapted to a wide range of environments in 
Malawi.  The main attributes of this variety are its resistance to MSV and GLS, and its 
flintiness, making highly suitable for local processing and cultivation in dimbas along 
river valleys and dambos. 
 
39. PAN 57 
Released in January 2007 by Pannar (Pvt) Limited of South Africa in collaboration with 
the National Maize Breeding Programme.  PAN 57 is a high yielding (>6,000 kg/ha), 
medium season (135 and 144 days for warm and cool areas, respectively) maturity 
double cross maize hybrid variety that is widely adapted to many environments in 
Malawi, especially in areas where MSV and other leaf diseases are prevalent.  This 
variety has good quality flint grain, good husk cover and strong stalks of short to 
medium height, as well as showing excellent resistance to GLS, NLB, CR and MSV; and 
good resistance to CR.  The main attributes of this variety are therefore, high yields, 
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resistance to leaf diseases, medium maturity, excellent MSV resistance and flintiness, 
and therefore, highly suitable for local processing and cultivation in dimba s along river 
valleys and dambos. 
 
40. PAN 63 
Released in January 2007 by Pannar (Pvt) Limited of South Africa in collaboration with 
the National Maize Breeding Programme.  PAN 63 is a double cross hybrid maize 
variety that is high yielding (6,000 kg/ha), medium maturity duration (139 and 148 days 
for warm and cool areas, respectively), and adapted to a wide range of environments in 
Malawi.  It has good quality flint grain, good husk cover and strong stalks of medium 
height, as well as good resistance to GLS, NLB, CR and MSV, and good resistance to CR.  
The main attributes of this variety include resistance to leaf diseases, flintiness and its 
suitability for dambo and upland cultivation. 
 
41. Sensako 2265 
Released in 1995 by Sensako Seed Company of South Africa in collaboration with the 
National Maize Breeding Programme.  This is a white, semi-dent hybrid with a yield 
potential of between 7,000 and 8,000 kg/ha.  It has very good pollen to silk 
synchronization and is highly prolific.  It is suitable for early planting and takes about 
135 days to mature.  Sensako 2265 has good general resistance to foliar diseases, good 
standability and tolerance to low soil pH and aluminium toxicity.  This hybrid is 
suitable for low altitude areas (<500 masl), but equally does well on medium altitude 
areas (500-1,300 masl). 
 
42. Sensako 2151 
Released in 1995 by Sensako Seed Company of South Africa in collaboration with the 
National Maize Breeding Programme.  This is a white dent hybrid maize variety that is 
suited to low (<500 masl) and medium altitude plateau (500-1.300 masl) areas with a 
yield potential of 7,000 kg/ha.  It has good tolerance to low soil low fertility conditions 
and low acidity.  This variety is highly prolific with few tillers and good standability.  It 
attains 50% flowering in 65 days. 
 
43. SC 403 
Partially released in 1999 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a very early maturing (131 days), short 
stature, flint-grained and white maize hybrid variety with a yield potential of between 
1,000 and 5,000 kg/ha.  It has good tolerance to heat stress and is highly tolerant to MSV 
and maize chloric mottle virus (MCBV).  It is adapted to a wide range to environments 
in Malawi, but is more particularly suited to low altitude areas (00 masl) characterized 
by marginal rainfall conditions, such as the Lakehsore plain and Shire Valley.  This 
variety is also suited for dimba cultivation. 
 
44. SC 407 
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Released in September 2000 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a very early maturing (132 days), semi-
dent white-grained hybrid variety with a yield range of between 1,000 and 5,000 kg/ha.  
It combines the good levels of tolerance to MSV, MCBV and GLS.  It has good pollen to 
silk synchronization that makes it suitable for marginal rainfall areas, such as the 
Lakeshore plain and the Shire Valley.  It is also suitable for dimba cultivation. 
 
45. SC 501 
Released in September 2000 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a very early maturing (134 days), semi-
dent white grained hybrid variety with a yield range of between 3,000 kg/ha that is 
adapted to all maize growing environments in Malawi.  It is susceptible to MSV, has 
very low levels of tolerance to TLB and GLS, but it is tolerant to drought.  Thus, it is not 
suitable for dimba cultivation.  
 
46. SC 513 
Released in August 2002 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a high yielding (4,000-9,000 kg/ha), early 
maturing maize variety (137 days) that is white and dent-grained.  It has very good 
tolerance to GLS, moderately resistant to CR, but good tolerance to drought.  It has high 
ear placement but slightly susceptible to root lodging. 
 
47. SC 515 
Released in September 2000 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is an early maturing (134 days), white dent 
hybrid maize variety with a yield range of between 3,000 and 6,000 kg/ha.  It is adapted 
to a wide range of maize growing environments in Malawi.  It has good tolerance to 
GLS, relatively good tolerance to MSV and TLB. 
 
48. SC 621 
Partially released in 1999 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a medium maturing hybrid maize variety 
(148 days) that is dent-grained and yields between 3,000 and 8,000 kg/ha.  It has good 
levels of tolerance to MSV, MCBV and GLS.  It is drought and heat tolerant, and suitable 
for production in all medium altitude (500-1,300 masl) and low altitude (<500 masl) 
areas, and is also suitable for dimba cultivation under irrigated and residual soil 
moisture conditions. 
 
49. SC 627 
Released in September 2000 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a medium maturing maize variety (144 
days) that is white, semi dent-grained hybrid with a yield range of between 5,000 and 
10,000 kg/ha. It has good levels of tolerance to MSV and GLS.  SC 627 is suitable for 
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production in a wide range of environments in Malawi characterized by good rainfall 
distribution during the maize growing season.  SC 627 is highly suitable for dimba 
cultivation under both irrigated and residual soil moisture because of its good tolerance 
to MSV. 
 
50. SC 709 
Released in September 2000 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a high yielding (6,000-13,000 kg/ha), late 
maturing (151 days) white dent-grained hybrid maize variety.  It has good tolerance to 
GLS and MSV, and adapted to all high potential maize growing areas on the medium 
altitude plataeau (500-1,350 masl) with good rainfall distribution throughout the 
growing season.  It is also tolerant to heat and drought stresses. 
 
51. SC 713 
Released in August 2002 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a high yielding (6,000-13,000 kg/ha), late 
maturing (151 days) white dent-grained hybrid maize variety with good tolerance to 
GLS and MSV.  It is adapted to all medium altitude plateau areas (500-1,300 masl) 
characterized by good rainfall distribution throughout the growing season.  SC 713 has a 
slightly longer ear than SC 709. 
 
52. SC 715 
Released in August 2002 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a high yielding (5,000-11,000 kg/ha), late 
maturing (152 days) white dent-grained hybrid maize variety with good standability 
and stability.  It has excellent tolerance to GLS, good tolerance to CR, and MSV, but very 
good tolerance to ear rots (ER).  However, it is marginally worse off on lodging 
compared with SC 709, so that it should not be planted at plant population of more than 
50,000 plants/ha. 
 
53. SC 717 
Released in August 2002 by SeedCo Limited of Zimbabwe in collaboration with the 
National Maize Breeding Programme.  This is a high yielding (6,000-13,000 kg/ha) white 
semi dent-grained hybrid maize variety that is late maturing (152 days), moderately 
tolerant to MSV, and good tolerance to CR.  However, it has a higher GLS scores when 
compared with SC 709.  It has a good tip cover, long cobs, and is highly liked by 
producers and consumers because of its semi-flint grain texture.  This variety is adapted 
to all high rainfall areas on medium to high altitude plateau areas, provided there is 
good rainfall distribution throughout the growing season. 
 
54. PHB 3253 
Released in 1998 by Pioneer Overseas Corporation of Zimbabwe in collaboration with 
the National Maize Breeding Programme.  This is a white, dent-grained hybrid maize 
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variety of medium maturity (150 days), high yield potential (6,000-10,000 kg/ha), with 
long tassels and ears.  It grows to a height of 240 cm, with the ear at about 120 cm.  Each 
cob has 10-12 rows of kernels that are medium to large in size.  It has moderate tolerance 
to GLS, but has strong tolerance to MSV and TLB, hence it is also highly suitable for 
dimba cultivation. 
 
55. PHB 3043 
Released in 1998 by Pioneer Overseas Corporation of Zimbabwe in collaboration with 
the National Maize Breeding Programme.  This is a medium to late maturity (147 days) 
hybrid maize variety that has a semi dent-grain texture.  It has a high yield potential 
(8,000-10,000 kg/ha) and is suited to all high potential maize growing areas in all agro-
ecologies of the country, except marginal rainfall areas characterized by low, erratic and 
unpredictable rainfall conditions.  PHB is a tall variety (240 cm) with its ear placed at a 
height of 120 cm.  The tassels are long (59 cm), and so too are the ears, which have 
between 14 and 18 rows. 
 
56 PHB 30G97 
Released in 2001 by Pioneer Overseas Corporation of Zimbabwe in collaboration with 
the National Maize Breeding Programme.  This is an early to medium maturity (110-120 
days) white, flint-grained hybrid maize variety that is adapted to medium altitude 
plateau areas (500-1,300 masl).  It has a high yield potential (7,000 – 10,000 kg/ha) with 
good resistance to GLS, TLB, LR and cob rot; but with medium resistance to MSV. 
 
57. MRI 724 
Released in November 2001 by the Maize Research Institute (MRI) of Zambia in 
collaboration with the National Maize Breeding Programme.  This is a medium maturity 
white, semi-dent three-way cross hybrid maize variety that has good resistance to GLS 
(Cercospora zea-maydis), TLB, MSV, and CR, but has medium resistance to CR (Puccinia 
sorghii) and Eturcicum. It has a high yield potential (8,000-13,000) and is adapted to all 
suitable maize growing environments in Malawi, particularly medium and high altitude 
plateau areas 500-1,300 masl). 
 
58. MRI 734 
Released in November 2001 by the Maize Research Institute (MRI) of Zambia in 
collaboration with the National Maize Breeding Programme.  This is a medium 
maturity, white, semi-dent three-way cross maize hybrid that has good resistance to 
GLS, TLB, MSV, CR and cob rot.  It has a high yield potential (7,000-10,000 kg/ha) and is 
best adapted to medium altitude plateau areas (500-1,300 masl), although it does better 
in a wide range of environments in Malawi. 
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59. MM 604 
Released in 1999 by the Zambia Seed Company in collaboration with the National Maize 
Breeding Progamme.  This is a white dent-grained hybrid variety that is tall (225 cm) 
and suited to low altitude (<500 masl) and medium altitude (500-1,350 masl areas.  It has 
a high yield potential 3,000-7,000 kg/ha, with an average ear length of about 22 cm and 
12-14 rows per ear.  It has good tolerance to drought and lodging, very high levels of 
tolerance to MSV, but has moderate levels of tolerance to GLS and TLB. 
 
Open Pollinated Maize Varieties 
 
Composite Maize Varieties 
 
60. Chitedze Composite A (CCA) 
Released in the 1970s by the National Maize Breeding Programme.  This is a white, semi 
dent-grained open pollinated maize variety (OPV) comprising local, Zambia and 
Kenyan varieties with a mean ear height of 170 cm.  The leaves are dark green, narrow 
and floppy, whereas the stalk sheaths are either white or purple in colour.  CCA 
matures in approximately 140 days, and has a yield potential of 4,500 kg/ha.  CCA is 
susceptible to maize stalk borer (MSB) (Busseola fusca) and MSV.  It has good storage and 
pounding characteristics, and is especially suited to medium altitude areas (500-1,300 
masl), which receive less than 875 mm per year, such as the Phalombe plain, parts of the 
upper Shire Valley from Kapichira Falls to Mangochi and the whole Lakeshore plain to 
Karonga 
 
61. Chitedze Composite C (CCA) 
Released in 1970s by the National Maize Breeding Programme.  This is a composite 
maize variety with a semi flint grain texture.  It consists of 75% CIMMYT and 23% local 
germplasm.  CCA has a medium plant stature (200-230) cm high) and an ear height at 
100-107 cm.  It matures in 120-130 days, and has a yield potential of 3,500 kg/ha.  It is 
poundable and stores well under local village conditions.  It is suited to high altitude 
areas (1,000-1,300 masl) with a total rainfall of between 875 and 1,000 mm per year. 
 
 
62. Chitedze Composite D (CCD) 
Released in 1970s by the National Maize Breeding Programme.  This is a white, semi-
flint grained composite maize variety.  It is early maturing and has been bred from 
exotic germplasm with emphasis on flintiness and earliness in maturity to meet 
smallholder farmers’ consumer needs.  It is a small statured plant reaching a height of 
between 180-200 cm and an ear height of 90-100 cm.  It matures in 110-128 days and has 
a yield potential of 3,000 kg/ha. CCD is poundable, has good storage characteristics and 
is suited to low and medium altitude areas (<1,300 masl) where the rainfall season tends 
to be short. 
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63. Ukiriguru Composite A (UCA) 
Released in 1973 by the National Maize Breeding Programme.  This is a white semi-dent 
grain-textured OPV of Tanzania origin.  It is suited for high altitude areas (1,000-1,300 
masl) with good rainfall ranging from 875-1000 mm per year, such as the Shire 
highlands, Namwera, Kirk Range and from the Lilongwe plain to the Chitipa plain.  It is 
a tall variety that grows to an average height of 280 cm, with its ear at a height of 180 
cm.  The leaves are dark and narrow.  It matures in 140 days after planting and has a 
yield potential of 5,000 kg/ha.  It is susceptible to MSB and MSV.  Because of its 
flintiness, it has excellent pounding qualities and not easily attacked by insect pests in 
storage. 
 
64. Tuxpeno 1 (Population 21) 
Released in 1984 by the National Maize Breeding Programme.  This is a white, dent-
grained OPV that is adapted to low altitude areas (<500 masl).  It is a relatively short 
plant type that has good standability.  It is fairly tolerant to most foliar diseases that are 
common in marginal rainfall areas.  It grows to a height of 203 cm, whereas the ear 
stands at a height of 91 cm from the base.  The leaves are dark, and narrow and floppy.  
It has a yield potential of 4,000 kg/ha, and is suited to low altitude areas, such as the 
Karonga Lakeshore plain.  It is also susceptible to MSB and MSV. 
 
65. Kakhomera (Population 92) 
Released in 1995 by the National Maize Breeding Programme.  Kakhomera is a white 
flint-grained OPV that has been selected from CIMMYT-Zimbabwe materials.  It 
matures in 150 days with a yield potential of 7,000 kg/ha.  It grows to a height of 240 cm 
with its ear at 100 cm from the ground.  It is suited to all medium altitude plateau areas 
at elevations of more than 600 masl that receive more than 800 mm of rain per year.  
Typical areas include: Shire highlands, Namwera, Kirk Range, and from Lilongwe to 
Chitipa plain, with the exception of the Nkhamanga plain. 
 
66.  AR 793 (Kadzuwa) 
Released in 1995 by the National Maize Breeding Programme.  This is a yellow semi-flit-
grained OPV that has been selected from maize lines that originated from Brazil.  It has 
a yield potential of 4,000 kg/ha and is suited to low altitude areas (<500 masl) 
characterized by marginal rainfall conditions, such as the Nkhamanga and Phalombe 
plains, and the Shire Valley.  It matures between 120 and 130 days. 
 
67. AR 804 (Kafumba) 
Released in 1995 by the National Maize Breeding Programme.  This is a white, semi-
flint-grained OPV that has been developed from CIMMYT-Zimbabwe materials that 
consists of UCA and Populations 32 and 44, which are dent and early maturing lines of 
American origin.  It matures in 140 days, attains a plant height of 240 cm, its ear is at a 
height of 90 cm.  It is suited to medium altitude plateau areas at elevations of 600 masl 
that receive more than 800 mm of rain per year. Typical areas included:  Shire highlands, 
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Namwera, Kirk Range, and from Lilongwe to the Chitipa plain, with the exception of 
the Nkhamanga plain.  It has a yield potential of 7,000 kg/ha. 
 
68.  AR 805 (Sundwe) 
Released in 1995 by the National Maize Breeding Programme.  This is a white, semi-flint 
OPV of short maturity (120 days) that has been developed by combining the American 
Population 44 and the Natal Potch Pearl.  It grows to a height of 210 cm, with an ear 
height that stands at 90 cm.  It is suited to low altitude areas (<500 masl) that receive less 
that 800 mm rain per year .  Typical areas include: areas along the Lakeshore plain, 
Phalombe plain, Nkhamanga plain, and, and some parts of the Shire Valley.  It has a 
yield potential of 6,000 kg/ha. 
 
69. AR 808 (Chitibu) 
Released in 1995 by the National Maize Breeding Programme.  This is semi-flint grained 
OPV that has been developed from Blanco Cristallino (Population 30) and Natal Potch 
Pearl.  It has a plant height of 210 cm, whereas the ear is at a height of 90 cm.  Chitibu 
matures in 120 days, and is suited to low altitude areas (<500 masl) receiving less than 
800 mm of rain per year, such as the Lakeshore, Phalombe and Nkhamanga plains, and 
the Shire valley.  It has a yield potential of 6,000 kg/ha. 
 
70. AR 809 (Mchotsanjala) 
Released in 1995 by the National Maize Breeding Programme.  This is a white flint-
grained OPV that matures in 150 days and has plant and ear heights of 240 and 100 cm, 
respectively.  It has been developed from materials with Population 92 background from 
CIMMY-Zimbabwe.  It is suited to all medium altitude plateau areas (500-1,300 masl), 
such as the Shire highlands, Namwera, Kirk Range, and from the Lilongwe to the 
Chitipa plain, with the exception of the Nkhamanga plain.  It has yield potential of more 
than 7,000 kg/ha. 
 
71. White Pool (Matindiri) 
Released in 1995 by the National Maize Breeding Programme.  This is a white, flint-
grained early maturing (110 days) OPV that is an introduction from the International 
Institute of Tropical Agriculture (IITA) in Nigeria.  It grows to a plant height of 198 cm, 
whereas the ear height is at 90 cm.  Matindiri is suited to low altitude areas.  (<500 masl) 
receiving less that 800 mm rain per year, such as the Lakeshore, Phalombe and 
Nkhamanga plains.  It has a yield potential of 6,000 kg/ha. 
 
72. ZM 421 
Released in 2001 by the National Maize Breeding Programme.  This is an early maturing 
(110-120 days) white, semi-flint grained OPV with a yield potential of 4,000-5,000 kg/ha.  
It is tolerant to GLS, TLB, CR and MSV.  It is also tolerant to drought and low soil 
nitrogen conditions, and is mainly suited to low altitude areas below 500 masl. 
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73. ZM 521 
Released in August 2001 by the National Maize Breeding Programme.  This is a medium 
maturity (130 days) semi-flint grains OPV with a yield potential of 6,000-7,000 kg/ha.  It 
is tolerant to GLS, TLB, CR and MSV.  It is also tolerant to low soil-water and nitrogen 
stressing conditions.  It is suited to both low and medium altitude maize growing areas 
(<1,300 masl) throughout the country. 
 
74. ZM 621 (Masuku) 
Released in 2000 by the National Maize Breeding Programme.  This is a medium to late 
maturity OPV with white and semi-flint grain texture.  It has a yield potential of 
between 5,000-6000 kg/ha and is suitable for both low and medium altitude plateau 
areas (<1,300 masl).  ZM 621 has mild tolerance to drought, low nitrogen levels, and 
foliar diseases. 
 
75.    AFRIC 1 
Released in August 2004 by Afgri Seed of South Africa in collaboration with the 
National Maize Breeding Programme.  AFRIC 1 a white, flinty-dent, early to medium 
maturity (120-146 days), OPV that has specifically been developed for use by small-scale 
farmers.  It is a high yielding (8,000 kg/ha) maize variety that is moderately tolerant 
MSV and TLB, good tolerance to CR and LR, excellent tolerance to GLS, good tolerance 
to drought, and resistant to lodging.  It is adapted to maize growing environment in 
Malawi.  It s main attributes are its high yield potential, flintiness, moderate resistance 
to MSV and excellent tolerance to GLS. 
 
 
Synthetic Maize Varieties 
 
76. Mlonda 
Released in the 1960s by the National Breeding Programme.  This is a white, flint 
textured synthetic OPV that is resistant to South American leaf rust.  It is suited to the 
low altitude areas (<50 masl), such as the Shire Valley. 
 
77. SV 28 
Released in 1966 by the National Maize Breeding Programme.  This is a white grained 
synthetic OPV that is suited to medium altitude plateau areas (500-1,300 masl) of 
southern Malawi. 
 
78. SV 37 (Asikari) 
Released in 1966 by the National Maize Breeding Programme.  This is a white-grained 
synthetic OPV that is suited to medium altitude plateau areas (500-1,300 masl) of central 
and northern Malawi. 
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79. Masika (Synthetic C) 
Released in 1995 by the National Maize Breeding Programme.  This is a white-grained 
synthetic OPV that has been developed by combining 82 lines selected from SR 52, 
Across 8232, Population 8228, EV 8439-Sr, Across 8247, EV7992, TZERSER, R201 and 
Across 8321.  It grows to a height of 250 cm, whereas the ear is at 110 cm from the 
ground.  It matures in 140 days, and is suited to the medium altitude plateau areas at 
elevations of 6,000 masl, which receive more than 800 mm of rain per year. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RICE “MPUNGA” 

Rice (Oryza sativa L.) is the second most important cereal food crop in 
Malawi.  It is widely grown in all low altitude areas (e.g. the Lakeshore 
and Lake Chirwa plains, and in the Shire Valley) at elevations of less than 
500 masl.  Rice is grown under both rain-fed and irrigated conditions.  

Presently, it is grown widely under rain-fed conditions in some upland areas of Malawi.  
Although local rice varieties, such a Kilombero, are available and are most preferred by 
farmers and local consumers, these are not described in this document.  Only released 
varieties are described. 
 
1. Faya 14-M-69 
Released in 1973 by the National Rice Breeding Programme.  Faya is a tall (130-140 cm) 
leafy rice variety with thick and weak culms.  It was introduced into Malawi by the 
Arabs more than a hundred years ago.  However, the current variety, Faya 14-M-69, is 
an improved variety selected from amongst traditional Faya mixtures of different strains 
that differ in grain colour, length, breadth, days to maturity, plant height and other 
agronomic characteristics.  It was selected from collections made in farmers’ fields 



24 

around Makhanga in Chiromo, southern Malawi.  It tillers very profusely under 
favourable conditions and easily lodges even with good management levels.  Its culm 
angle is open (60o) with an intermediate angle of 45o between lower leaves and its flag 
leaf.  Faya is photoperiod sensitive.  It starts flowering from the third week of March to 
mid or end April. If planted at the onset of the rains, the variety matures in about 150-
155 days around mid April or mid June.  The yield potential varies with soil moisture 
conditions.  Under irrigated conditions, yields range between 3,000-5,000 kg/ha, 
whereas under rain-fed conditions, yields range between 1,000-3,500 kg/ha.  However, 
despite good vegetative growth under rain-fed condition, grain filling is poor because of 
lower temperature in March or April when it flowers, leading to sterility and low yields.  
Generally, yields average 2,000 kg/ha.  Faya is susceptible to blast (Pyricilaria oryzae), 
brown spot (Cochliobolus miyabeanus), and it is also attached by stalk-eyed borers, leaf 
eaters and gall midges.  Faya has been classified as a medium grain variety because its 
milled grain length measures between 5.0-5.9 mm (FAO classification scale).  It is 
glutinous when cooked, and has a low amylase content of 19%.  It is highly favoured by 
all Malawians, and also by a large population in neighbouring countries, especially in 
the absence of longer grain and non-glutinous varieties. 
 
2. Blue Bonnet 
Released in the 1960’s by the National Rice Breeding Programme.  Blue Bonnet 
originated from the United States of America (USA) and is delivered from a cross of 
Rexoro and Fortuna by a pedigree method of selection.  It was introduced into Malawi 
in the late 1960’s and has been grown since then.  It does well in all low-lying dambo 
areas, which have moderate standing water levels (less than 30 cm) during the growing 
period.  It has an intermediate height (100 cm), although under high fertility levels it can 
grow up to 120 cm.  It has an erect culm angle with semi-erect lower leaves and a 
horizontal flag leaf with an excellent panicle exertion, which exposes all the panicles in 
the open.  It has low tillering capacity, averaging 7 tillers per plant, and lodges easily 
under high soil fertility conditions.  When planted in mid December to mid January, the 
variety matures in 125-130 days.  When planted around mid June to mid July, it matures 
in 150-155 days owing to its sensitivity to low temperatures at the seedling stage.  Low 
temperatures during the flowering stage cause complete sterility.  It is a moderate 
yielder, averaging about 2,000 kg/ha, but with yields varying between 1,500 and 4,000 
kg/ha depending on management practices.  In the Shire Valley, yields are lower during 
the dry season due to high temperatures of around 34oC at flowering and maturity.  In 
Karonga, dry season yield are higher than wet season yields because of better 
management.  It is susceptible to brown leaf spot (Cochliobolus miyabeanus) and blast 
(Pyricularia aryzae), and various leaf eaters.  It is also attacked by insect pests and weevils 
in storage.  This variety is highly acceptable on the export market because of its long 
grain size and its translucency when milled.  The degree of chalkiness is less than some 
of the introduced varieties.  Locally, it is highly acceptable in urban areas, but not so 
quite in rural areas where the scented varieties are preferred. 
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3. Senga (IET 4094) 
Released 1987 by the National Rice Breeding Programme.  This is an Indian variety 
introduced into Malawi in 1977 through the International Rice Research Institute (IRRI), 
in Philippines.  It is a short maturing variety; 116 days in the wet season and 143 days in 
the dry season.  The average plant height is 78 cm, with a high yield potential of 5,500 
kg/ha in the wet season, and 6,000 kg/ha in the dry season.  It has an average grain 
length of 6.5 mm with a grain ratio of 3.16 compared with Blue Bonnet that has grain 
length of 6.8 mm and a ratio of 3.15.  Like Blue Bonnet, the grains are translucent.  Its 
milled grain that is not broken (head rice) is 50%, compared with 58% for Blue Bonnet. 
 
4. Changu (IR 1561-250-2-2) 
Released in 1987 by the National Rice Breeding Programme.  This variety that was 
originally developed at IRRI and introduced into Malawi in 1975.  This is a short to 
medium maturing variety; 119 days in the wet season, and 145 days in the dry season, 
with an average plant height of 76 cm.  It has a yield potential of 5,000 kg/ha during the 
wet season, and 6,000 kg/ha in the dry season.  The mean grain length and grain width 
ration are 6.09 mm and 2.92, respectively.  The variety is classified as having a medium 
grain shape with an endosperm appearance that is translucent, and a head rice of 51%. 
 
5. Vyawo 
Released in 2000 by the National Rice Breeding Programme.  Vyawo, in the Tonga 
language, translates into ‘theirs’.  This name refers to the variety’s resistance to rice blast 
and particularly to its adaptability to the Nkhata Bay low altitude areas.  This variety is 
not centred, but its long grain has good flavour.  The grain measures 9.1 mm by 2.5 mm, 
with a 68% milling yield.  The variety takes 130 days to mature in the wet season and 
150 days in the dry season.  It is also suitable for double cropping if sown before 15th 
June.  It is suited for production in all irrigation schemes and has grain yield potential of 
6,000 kg/ha in the wet season and 5,500 kg/in the dry season. 
 
6. Mtupatupa 
Released in 2000 by the National Rice Breeding Programme.  The name Mtupatupa 
means expanding in the chi Chewa language, referring to the variety’s grain that 
expands when cooked.  The variety is intermediate in height (110-120 cm) with medium 
shaped grains that are moderately scented.  The grains average 9.2 mm in length and 2.7 
mm in width, with a milling percentage of 66%.  It matures in 130 days in the wet season 
and 155 days in the dry season.  It is also recommended for double cropping if sown 
before 15th June.  It is suited for production in all irrigation schemes, mainly because of 
its tolerance to rice disease.  It has a yield potential of 6,300 kg/ha and 6,000 kg/ha in 
the wet and dry seasons, respectively. 
 
7. Nunkile 
Released in 2000 by the National Rice Breeding Programme.  Nunkile means “smells 
good” in the chiNkhonde language, which accurately describes this strongly scented 
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rice variety.  It is semi-dwarf (<100 cm) with grains measuring 9.8 mm and 2.3 mm in 
length and width, respectively; and has a milling yield of 68%.  This is a short maturing 
variety: 112 days in the wet season and 140 days in the dry season.  It has potential 
yields of 6,000 kg/ha and 5,500 kg/ha in the wet and the dry seasons, respectively.  It is 
moderately susceptible to the common rice blast disease (Pyriculareae oryzae), hence it is 
not suited to blast prone areas, such as Limphasa Irrigation Scheme, and most of the 
medium altitude areas (<500 masl) throughout the country.  Nunkile matures two 
weeks earlier than Senga or Changu.  Such being case, yield losses due to birds is 
particularly high.  Hence bird scaring should always start early.  Because of its strong 
scent, Nunkile is also very attractive to field mice. 
 
8. Lifuwu (FRX 78-12) 
Released in August 2003 by the National Rice Breeding Programme.  This is an early 
maturing (90-120 days) high quality (good milling, cooking and taste qualities) rice 
variety with high levels of adaptability.  It yields between 4,500-5,000 kg/ha, which is 
higher than the average yield of the two recommended local varieties:  Faya and 
Kilombero, which average 2,900 kg/ha.  It is less susceptible to the devastating rice blast 
disease (RBD).  This variety is highly preferred by consumers because of its good aroma 
and long grains. 
 
9. Wambone (FRX 92-14) 
Released in August 2003 by the National Rice Breeding Programme.  This is a medium 
maturing (more than 120 days), high quality (good milling, cooking and taste qualities) 
rice variety with a high level of adaptability.  It is higher yielding (4,500-5,700 kg/ha) 
when compared with the two local varieties Faya and Kilombero that average 2,900 
kg/ha.  It is stable and less susceptible to the devastating RBD.  It is a semi-dwarf 
variety that responds to high levels of fertilization without lodging.  This variety is also 
highly liked by consumers in Malawi because it is scented and has long grains. 
 
10. Kameme (IRAT 170) 
Released in August 2003 by the National Rice Breeding Programme.  IRAT 170 is an 
early maturing (90-120 days), stable rice variety that is highly resistant to RBD.  It is 
adapted to high altitude areas, such as Chitipa, which are prone to rice blast.  It is 
slightly lower yielding than the recommended local varieties Faya and Kilombero, 
which average 2,900 kg/ha, although relatively high yields (of up to 3,700 kg/ha) have 
been obtained at Meru in Chitipa.  This is a semi-dwarf variety that responds well to 
high levels of fertilization without lodging.  Although this variety is not scented, it is 
preferred by farmers because of its tolerance to rice blast, especially in upland areas. 
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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. 
 
Rain-fed Wheat Variety 
 
1. Kenya Nyati 
Released in 1977 by the National Wheat and Barley Breeding Programme.  Kanya Nyati 
is the only recommended rein-fed wheat in Malawi.  It originates from Kenya, and is 
adapted to high altitude areas (<1,000 masl) of Malawi where the main rains tail-off at 
the beginning of the cool season.  This is a tall wheat variety (90-110 cm) of medium to 
late maturity (140-150 days), and a yield potential of 3,500 kg/ha.  The common insect 
pests and diseases that attack this variety are stem borers, aphids, leaf rust and stem 
rust.  Kenya Nyati has very good baking qualities and is a good substitute for imported 
wheat flour. 
 
Irrigated Wheat Varieties 
 
2. Torim 73 
Releasaed in 1978 by the National Wheat and Barley Breeding Programme.  This is a 
semi-dwarf wheat variety with a mean height of 83 cm, and a high yield potential of 
about 6,000 kg/ha.  It is susceptible to mildew, leaf rust and stem rust disease.  
However, it has a very high test density (kg per hectoliter). 
 
3. Limpopo 
Released in 1972 by the National Wheat and Barley Breeding Programme.  This is a 
dwarf wheat variety of early to medium maturity with very good baking qualities.  It 
has a high yield potential (5,000 kg/ha) and is adapted to all areas where wheat does 
well under irrigated conditions in Malawi.  It is resistant to leaf rust, stem rust and 
powdery mildew. 
 
4. Jupateco 73 



28 

Released in 1978 by the National Wheat and Barley Breeding Programme.  This is a 
semi-dwarf spring wheat variety developed at CIMMYT-Mexico.  It is high yielding 
(5,000 kg/ha), and is adapted to all areas where wheat does well under irrigated 
conditions in upland areas of Malawi, especially in tobacco estates. 
 
 
 
5. Lourie 
Released in 1987 by the National Wheat and Barley Breeding Programme.  This is an 
introduction from CIMMYT-Mexico that was developed though the spring x winter 
programme.  It is a semi-dwarf Veery line that has been extensively tested under 
irrigated upland conditions.  Lourie yields an average of 6,000 kg/ha, which is higher 
than that of Jupateco 73. 
 
6. Gamtoos 
Released in 1987 by the National Wheat and Barley Breeding Programme.  This is a semi 
dwarf wheat variety that was originally selected under South African conditions from a 
CIMMYT-Mexico line Veery 5.  It has similar plant characteristics with those of Lourie, 
except that Gamtoos has better baking qualities. 
 
 
 
 

BARLEY “BALE” 

Barley (Hordeum irregulare) was introduced into Malawi in 1984 when a 
joint venture between the Ministry of Agriculture and Malawi Carlsberg 
Brewery Limited was initiated.  The programme was aimed at screening 
and selecting suitable malting barley varieties that could be used by the 

Malawi Carlsberg Brewery Limited to reduce the importation of malt from Denmark.  
Malting quality analyses were conducted by Carlsberg Laboratories in Denmark.  Four 
malting barley varieties have been selected because they have fulfilled all the malting 
requirements: (i) more than 79% dry extract, (ii) less than 400 ppm B-glucan, (iii) more 
than 80% modification, (v) less than 12% total nitrogen, and (vi) less than 1.65% 
viscosity.  To achieve high barely yields with good malting quality, these varieties 
should be grown under irrigated conditions only.  The characteristics of the four 
released barley varieties, Catrin, Triumph, CA737606, and CA 710404, are given below. 
 
1. Catrin 
Released in 1987 by the National Wheat and Barley Breeding Programme.  Catrin has a 
plant height of 68-72 cm, spike length of 8.3-8.8 cm, and has 22-26 kernels per spike, and 
45-49 g per 1,000 grains.  It has a yield potential of more than 4,000 kg/ha. 
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2. Triumph 
Released in 1987 by the National Wheat and Barley Breeding Programme.  Triumph has 
a plant height of 77-890 cm, 203-260 spikes per metre row, spike length of 7.8-8.1 cm, 22-
28 kernels per spike, and 43-45 g per 1,000 grains.  It has a yield potential of <4,300 
kg/ha. 
 
3. CA 737606 
Released in 1987 by the National Wheat and Barley Breeding Programme.  CA 737606 
attains a plant height of 85-89 cm, 264-287 spikes per metre row, spike length of 8.6-9.2 
cm, 24-28 kernels per spike and 45-49 g per 1,000 grains.  Its yield potential is 3,600 
kg/ha. 
 
 
 
 
4. CA 710404 
Released in 1987 by the National Wheat and Barley Breeding Programme.  CA 710404 
has a plant height of 67-72 cm, 232-300 spikes per metre rows, spike length of between 
6.9-7.5 cm, kernels per spike and 40-45 g per 1,000 grains.  It has a yield potential of 
more than 4,000 kg/ha. 
 
 
 

SORGHUM “MAPIRA” 

Sorghum (Sorghum bicolor) is extensively grown on the fine-textured soils 
of the Shire Valley and some areas along the Lakeshore and the 
Phalombe plains.  In these low altitude areas, sorghum is more resistant 
to drought conditions compared with maize.  Eight sorghum varieties 

have so far been released for growing under smallholder farm conditions. 
 
1. PN 3 
Released in 1981 by the National Sorghum and Pearl Millet Breeding Programme.  This 
variety was introduced into Malawi from USA in 1970.  This is a short maturity (90 
days) sorghum variety that is adapted to low and medium altitude areas (60-1000 masl), 
and is tolerant to drought.  This variety is ready for harvesting by mid to end March 
when planted in mid to end December. PN3 is a short-sheathed inter-node sorghum 
variety that grows to a height of 130 cm at maturity.  The stem base is thick, light green 
in colour and produces no tillers.  It takes 59 days to reach 50% flowering and 90 days to 
physiological maturity (when a black layer is formed on the grain) with 12 to 15 
functional leaves remaining on the plant.  The flag leaf is 10cm wide at its broadest 
surface, whereas the panicles are large and compact with outer glumes.  It is photo-
period insensitive, flowering between November and November, or December and 
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March, depending on soil moisture availability.  The yield of this variety is determined 
by environment and climate.  Its potential yield is 3,000 kg/ha on soils of moderate 
fertility, but yield can be greatly reduced when drought occurs at the panicle 
development or flowering stage 30 to 60 days after emergency, or at temperatures above 
30oC. 
 
2. Pilira 1 (SPV 351) 
Released in 1993 by the National Sorghum and Pearl Millet Breeding programme.  Pilira 
1 is a pure line developed at the International Center for Reserch in the semi-Arid 
Tropics (ICRISAT), India by a pedigree selection from a single crossing programme.  
This is a white and hard-grained sorghum variety that matures in 120 days.  It has a 
plant height of between 140 and 170 cm, and has a yield potential of 3,400 kg/ha. 
 
3. Pilira 2 (SPV 475) 
Released in 1993 by the National Sorghum and Pearl Millet Breeding Programme.  Pilira 
2 is a pure line developed at ICRISAT by a pedigree selection from a multiple crossing 
programme.  It is a cream coloured, hard-grained sorghum variety that matures in 
120days.  The plant height is between 150 and 180 cm, and has a yield potential of 3,000 
kg/ha. 
 
4. Gwiramtima (Acc 1052) 
Released in 2003 by the National Sorghum and Pearl Millet Breeding Programme.  This 
is a high yielding (2,400-3,500 kg/ha), very tall (331-400 cm) and very early maturing 
(100-105 days) sorghum variety that is disease, insect pest and drought tolerant.  It is 
photoperiod insensitive, and has an intermediate, hard creamy white medium-sized 
grain type that is highly nutritious and greatly favoured by consumers because of its 
excellent food quality and palatable taste.  Gwiramtima (meaning eating with 
satisfaction in the chiSena language) is especially recommended for the Shire Valley. 
 
5. Makolokoto (Acc 1002) 
Released in August 2003 by the National Sorghum and Pearl Millet Breeding 
Programme.  This is a high yielding (2,100-3,700 kg/ha), tall (338-360 cm), late maturing 
(130-140 days) sorghum variety that is disease and insect pest tolerant, drought tolerant 
and photoperiod insensitive.  It has an intermediate, hard creamy white medium-sized 
grain that is highly nutritious and favoured by consumers.  It has an excellent polished 
grain quality that has excellent food qualities with a palatable taste.  Makolokoto 
(meaning completely satisfied in the chiSena language) is recommended for the Shire 
Valley. 
 
6. Sinakhomo (Acc 952) 
Released in 2003 by the National Sorghum and Pearl Millet Breeding Programme.  This 
sorghum variety has a yield potential of up to 3,000 kg/ha, is tall (338-360 cm) and is a 
very early maturing (100-112 days) sorghum variety that is disease and insect pest 
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tolerant, drought tolerant and photoperiod insensitive.  It has an intermediate, hard 
creamy white medium-sized grain that is highly nutritious and favoured by farmers and 
consumers.  It has an excellent polished grain quality with good food quality and taste.  
Sinankhomo (meaning eating without end in chiSena) is recommended for the Shire 
Valley as well. 
 
7. Kayera (Acc 953) 
Released in August 2003 by the National Sorghum and Pearl Millet Breeding 
Programme.  This is a high yielding (2,100-3,000 kg/ha), very tall (342-355 cm), early 
maturing (115-121 days) sorghum variety that is disease and insect pest tolerant, 
drought tolerant and photoperiod insensitive.  It has an intermediate, hard creamy 
white medium-sized grain that is highly nutritious and preferred by farmers and 
consumers.  It has an excellent polished grain quality, good flour and palatability.  
Kayera (meaning white-grained in the chiSena) is recommended for sorghum growing 
areas in Machinga, Salima and Karonga districts. 
 
8. Acc 967 
Released in August 2003 by the National Sorghum and Pearl Millet Breeding 
Programme.  This is a high yielding (2,000-3,500 kg/ha), tall (290-314 cm), early 
maturing (115-121 days) sorghum variety that is disease and insect pest tolerant, 
drought tolerant and photoperiod insensitive.  It has an intermediate, hard creamy 
white medium-sized grain that is highly nutritious and favoured by farmers and 
consumers.  It has an excellent polished grain quality, good flour quality and good food 
palatability taste.  Acc 967 is recommended for sorghum growing areas in Machinga, 
Salima and Karonga districts. 
 
 
 
 

PEARL MILLET “MCHEWERE” 

Pearl millet (Pennisetum typhodes) is also 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, three 
varieties have been released. 
 

 
1. Nigerian Composite 
Released in 1981 by the National Sorghum and Millet Breeding Programme.  This is a 
Nigerian pearl millet variety that was introduced into Malawi in 1976 through the FAO 
Pearl Millet Nursery Screening Programme.  It is adapted to altitudes ranging from 50-
500 masl in areas characterized by poor sandy soils and marginal rainfall conditions 
(400-900 mm per year).  It has a high yield potential ranging from 1,000-1,700 kg/ha.  
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This is a tall variety (270 280 cm) that matures between 75 and 80 days after crop 
emergence.  The head has a circumference of 8-9 cm with its length varying between 40 
cm and 45 cm.  It has a thick plant stem that is leafy and light green in colour.  The 
whole stem is composed of between 10-12 different sized connected internodes from 
plant base to the ear head.  It produces between 9-10 leaves and 2-3 productive basal 
tillers.  It is resistant to lodging, unless it is harvested late.  It is photoperiod insensitive 
as it can be grown twice a year without flowering problems between December and 
March, under rain-fed conditions, and between June and September, under residual soil 
moisture conditions.  The grain is light gray in colour and has a mass of 2.8-3 g per 1000 
grains.  This variety is a susceptible to damage by birds, grasshoppers, stem borers and 
weevils, and succumb to grain smut (Toyposporium penicilleriae) and down mildew 
(Schlerospora graminicola) diseases.  Other important insect pests and diseases include the 
sorghum shootly (Antherigona soccata), stem borer (Chilo pertellus), sorghum midge 
(Contarina sorghicola), American bollworm (Helicoverpa armigera), aphids (Rhopalosiphon 
maidis), stripe (Ramulispora sorghi). (Heliminthosporium turcicum) downly mildew 
(Sclerospora sorghi) and grain moulds (Curularia  and Fusarium spp.).  It has a high 
protein content of more than 10% and can be used for making various food staffs, 
including “nsima” and local beer. 
 
2. Nyankhombo (Okashana-1) 
Released in 1996 by the National Sorghum and Pearl Millet Breeding Programme.  This 
variety was developed at the International Crop Research Institute for the semi-Arid 
Tropics (ICRISAT).  It matures in 70 days, has a plant height of 199-239 cm, and a yield 
potential of 2,000-4,000 kg/ha.  The grain is hard and gray in colour.  It is suited to low 
altitude areas (<500 masl) characterized by low and unpredicatable rainfall conditions, 
such as the Shire Valley. 
 
3. Tupatupa (SDMV 89005) 
Released in 1996 by the National Sorghum and Pearl Millet Breeding Programme.  This 
variety was developed over a five-year period of recurrent selection at ICRISAT-
Matopos Research Station near Bulawayo in Zimbabwe.  It matures 80 days, and attains 
a plant height of 230-290 cm.  It has a yield potential of 3,000-4,000 kg/ha.  The grain is 
hard and gray brown in colour, and is especially adapted to the Shire Valley agro-
climatic conditions. 
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CHAPTER 3 

GRAIN LEGUMES, OILSEEDS & 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 for 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 in Malawi. 
 

 

GRAIN LEGUMES 

 

 
Grain legumes are an important source of vegetable protein to the majority of rural and 
urban-poor 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 officially released varieties is given 
below: 
 
1. Chalimbana 
Released in 1968 by the National Groundnut Breeding Programme.  Chalimbana 
originated from Chipata in the Eastern Provice of Zambia.  The original material was 
very variable, but has since undergone single plant selection so that it now breeds true 
to type.  It is suited for production in all medium altitude plateau areas (500-1,500 masl).  
Chalimbana is a Virginia runner type with an alternate branching pattern.  It has large 
leaves with a thick stem; whereas the kernels are large with a dark tan testa, and the nut 
has an oil content of 45%.  It matures in 140-150 days, with a yield potential of over 1,300 
kg/ha shelled nuts.  It is susceptible to all groundnut diseases (e.g. leaf spot and 
rosette), and is attacked by many insect pests, including aphids, termites, white grubs 
and Hilda patruelis.  Chalimbana gives an excellent flavour when roasted, hence its high 
demand in the confectionery nut export trade. 
 
2. Chitembana 
Released in 1980 by the National Groundnut Breeding Programme.  This variety was 
developed at Chitedze Agricultural Research Station, and is cross between Chalimbana 
and RG 1.  It is suited for growing in all medium altitude plateau areas (500 – 1,300 
masl).  It is also a Virginia runner with an alternate branching pattern.  The leaves are 
slightly smaller than those of Chalimbana and are dark green in colour.  It produces 
large, relatively constricted pods, containing two to three large kernels (which are 10% 
larger than those of Chalimbana) that have a dark tan testa.  Like Chalimbana, 
Chitembana matures in 140-150 days and has a yield potential of over 1,500 kg/ha 
(shelled nuts).  Chitembana is susceptible to all groundnut diseases (e.g leaf sport and 
rosette), and is attacked by many insect pests, including aphids, termites, white grubs 
and Hilda patruelis. 
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3. Mani Pintar 
Released in 1968 by the National Groundnut Breeding Programme.  Mani Pintar 
originates from Bolivia, South America, and came to Malawi through Australia and 
Zambia.  It is suited to low altitude areas (500-750) masl) along the Lakeshore plain.  
Mani Pintar is an alternately branched spreading bunch type variety that matures in 
130-140 days.  The leaves are dark green, whereas the pods are not constricted.  The 
pods have a very pronounced beak and contain two red and white variegated kernels 
that are medium to large in size.  It has high oil content (48%), making it highly suitable 
for oil extraction.  It has a yield potential of over 1,500 kg/ha (shelled nuts) under good 
management.  Mani Pintar is also susceptible to all groundnut diseases (e.g. leaf spot 
and rosette, and is attacked by many insect pets, including aphids, termites, white grubs 
and Hilda patruelis. 
 
 
4. Malimba 
Released in 1968 by the National Groundnut Breeding Programme.  Malimba originates 
from the Gambia, and is suited to low altitude areas (<500 masl), such as the Shire 
Valley and Lakeshore plain.  It is a sequentially branched variety that matures between 
110 and 120 days.  It has an erect bunch growth habit with pale green leaves.  The pods 
are small, relatively un-constricted and contain two small kernels with a light tan testa.  
The seed lacks dormancy at maturity, and thus may germinate in the ground when the 
soil is wet.  The yield potential is between 900 and 1000 kg/ha (shelled nuts), and is 
marked as a confectionery nut.   It is susceptible to all groundnut diseases (e.g. leaf spot 
and rosette) and is attacked by many insect pests, such as aphids, termites, white grubs 
and Hilda patruelis. 
 
5. RG 1 
Released in 1975 by the National Groundnut Breeding Programme.  This variety was 
bred by Ron Gibbons at Chitedze, and is a cross between Makulu Red and line 48-14.  
The variety was developed for resistance to rosette, and is better suited to Thyolo and 
Mulanje districts where this disease is a serious problem.  RG 1 is an altenately branched 
spreading bunch variety that matures between 130 and 140 days.  The pods are medium 
in size, beaked and very well constricted.  The kernels are well shaped, medium in size 
with a russet brown testa.  It attains good colour after frying and has a rather bland 
flavour.  RG 1 can be used for oil extraction, and as confectionery nut.  It has a high 
yield potential, with shelled nuts yielding in excess of 1,500 kg/ha under good 
management.  RG 1 is resistant to rosette, but it is susceptible to all the other diseases 
and insect pests that attack groundnut, as the case is with Chalimbana. 
 
6. Mawanga 
Released in 1980 by the National Groundnut Breeding Programme.  This variety 
orginates from Bolivia and has popularly been known as South American Collection 58 
(SAC 58).  It is suited to low altitude areas (<500 masl), such as the Shire Valley and the 
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Lakeshore plain.  Mawanga is an alternately branched and spreading bunch variety 
belonging to the Virginia botanical group.  The stem has an almost uniform height 
giving the variety a well-trimmed appearance.  Like Mani Pintar, Mawanga exhibits a 
very effective pre-adaptation to Malawi’s prevailing environmental conditions.  Its main 
advantage is its inherent potential to out-yield Mani Pintar, sometimes significantly.  
The pods are constricted and contain red and pink variegated kernels that are medium 
to large in size.  Mawanga has an oil content of 48-50%, so that it is highly suitable for oil 
extraction.  It has a high yield potential of 2,000 kg/ha (shelled nuts), and like Mani 
Pintar, it is also susceptible to all groundnuts diseases, such as leaf sport and rosette, 
and is attacked by many insect pests, including aphids, termites, white grubs and Hilda 
patrulis. 
 
7. Chitedze Groundnut 7 (CG 7) 
Released in 1990 by the National Groundnut Breeding Programme.  CG7 (ICGMS 42) is 
a confectionery nut that is smaller than Chalimbana with a high export demand.  The 
European markets prefer it because it is ideal for machine processing owing to its seed 
size and shape.  The variety is derived from a cross between USA 20 and TMV 10, but 
was introduced into Malawi through the SADC/ICRISAT Regional Groundnut 
Programme based at Chitedze Agricultural Research Station.  This is a long duration 
maturity variety (120-140days) with a hunch growth habit.  It is a widely adapted in 
Malawi and is recommended for production in all groundnut producing areas in the 
country, especially on the medium altitude plateau (500-1,300 m asl) and low altitude 
(5000 m asl) areas.  The seeds are large (56 g/100 seed), red in colour, uniform in size 
and with 48% oil content.  It is suitable for both oil expression and the confectionery 
market.  With good management, seed yields can exceed 2,000 kg/ha (shelled nuts).  It 
is easier to harvest when compared with the other three varieties.  It is presently one of 
the most popular varieties grown by the majority of farmers throughout the country. 
 
8. Kakoma JL 24) 
Released in 2000 by the National Groundnut Breeding Programme.  Kakoma, originally 
known as JL24, is an erect bunch type that is recommended for rain-fed production in all 
low lying areas (<500 masl, such as the Shire Valley and the Lakeshore plain, and also 
for dimba cultivation under residual soil moisture in dimbas.  It is drought tolerant and 
matures in 90-120 days after planting.  Kakoma has no fresh seed dormancy, so that it 
should be harvested as soon as it matures.  The seeds are medium (38 g/100 seed) in 
size, sweet, pale tan in colour with 48% oil content, making them suitable for the 
confectionery trade. 
 
9. Baka (ICG 12991) 
Released in 2001 by the National Groundnut Breeding Programme. Baka was originally 
known as ICG 12991, and like Kakoma, it is another erect bunch type that is 
recommended for production in all low lying arreas (<500 masl), such as the Shire 
Valley, and along the Lakeshore plain in Karonga and Salima districts.  It is also suitable 
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for dimba cultivation during the dry season (winter months).  Baka has the added 
advantage in that it is rosette resistant and is relatively early maturing (90-100 days) 
when compared with other groundnut varieties, including Kakoma.  It is also drought 
tolerant, and like Kakoma, has no fresh seed dormancy and should, therefore, be 
harvested as soon as it matures.  Baka has small seeds (31g/100 seed) that are sweet and 
roundish in shape.  The colour of the testa is pale tan, and has 43% oil content and 27% 
protein.  This makes Baka suitable for the confectionery trade, particularly for the 
manufacturing of candies, biscuits, and yoghurt, among many other items. 
 
10. Nsinjiro (ICGV-SM 90704) 
Released in 1999 by the National Groundnut Breeding Programme.  Nsinjiro is the 
variety that was originally known as ICGV-SM 90704.  It is a spreading bunch type of 
groundnut.  Like CG 7, it matures between 120-140 days after planting.  It is 
recommended for production in all medium altitude areas (500-1,300 masl) of Malawi.  
It has a seed yield potential that is similar to CG 7 (2,000 kg/ha shelled nuts).  However, 
it has an added advantaged in that it is rosette-resistant.  Seeds are uniform and 
medium in size (52 g/100 seed), tan in colour with 74% oil content, and suitable for the 
confectionery trade. 
 
11. Chitala (ICGV-SM 99568) 
Released in 2005 by the National Groundnut Breeding Programme.  Chitala (ICGV-SM 
99568), which 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.  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 resette.  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. 
 
12. Chalimbana 2005 (C851/7) 
Released in 2005 by the National Groundnut Breeding Programme.  Chalimbana 2005 
(C8517), which is a cross between RG 1 and Chalimbana is a high yielding (>2,500 
kg/ha) confectionary groundnuts variety that belongs to the Virginia botanical group.  
It is moderately resistant to rosette and easier to harvest than Chalimbana.  It is an 
alternately branched and semi-spreading bunch variety that matures in 130-140 days.  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, like Chalimbana.  The pods are large, 
unconstricted and contain between 1 to 3 large seeds, with 100 seed weight of 65 g.  Its 
main attribute is its distinctive “milky flavour” that made Chalimbana the most popular 
confectionery nut in the 1980’s. 
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BAMBARA NUTS “NZAMA” 

Bambara nut (Vigna substerranean (L) Verdic) is an important legume 
crop that is highly liked many rural and urban family households as a 
side relish.  Bambara nut is delicious and rich in proteins, carbohydrates 
and fats.  However, no documented evidence exists for the locally grown 
cultivars, until recently when three cultivars were characterized by the 

Malawi National Plant Genetic Resources Centre. 
 
13. Kayera (2768) 
Partially released in November, 2005 by the Malawi National Plant Genetic Resources 
Centre. Kayera (Accession 2768) yields an average of about 880 kg/ha.  Bambara nut 
(Vigna subterraneanI (L) Verdc) is adapted to a wide range of environments in Malawi, 
including marginal rainfall areas, and those with poor soil fertility.  Kayera has: (i) 84 g 
for a 100 seed weight (ii) 65 pods per plant, (iii) 1 seed per pod, (iv) 60% shelling 
percentage, (v) 10 stems per plant (vi) 10 nods per stem, (vii) 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. 
 
14. Makata (181Cr) 
Partially released in November 2005 by the Malawi National Plant Genetic Resources 
Centre.  Makata (Accession 181Cr) gives a high average yield of 1,160kg/ha.  This 
variety of bambara nut (Vigna subterranean (L) Verde) is adapted to a wide range of 
environments in Malawi, including marginal rainfall areas characterized by poor soil 
fertility. It has the following distinguishing characteristics (i) 92 g for a 100 seed weight, 
(ii) 38 pods per plant, (iii) 1 seed per pod, (iv) 60% shelling percentage, (v) 7 stems per 
plant, (vi) 12 nods per stem.  (vii) 37 cm long inter-nodes, (viii) 33 cm high, (ix) 201 cm 
long petioles, (x) 5 cm canopy spread, and (xi) a total of 55 leaves.  It takes 55 days to 
attain 50% flowering, and has a banner length of 8 cm.  This variety is susceptible to 
Anthracnose and Mosaic diseases. 
 
15. Kadziunde (181 Rd) 
Partially released in November 2005 by the Malawi National Plant Genetic Resources 
Centre.  Kadziunde (Accession 181 Rd) gives an average of about 900 kg/ha.  This 
variety is also adapted to a wide range of environments in Malawi, including marginal 
rainfall areas, and those characterized by poor soil fertility.  Some of the distinguished 
characteristics include: (i) 42 g for a 100 seed weight, (ii) 31 pods per plant, (iii) 1 seed 
per pod, (iv) 60% shelling percentage, (v) 6 stems per plant, (vi) 8 nods per stem, (vii) 32 
cm long inter-nodes, (viii) a total plant height of 24 cm, (ix) 160 mm long petioles (x) 5 
cm canopy spread, (xi) a total of 55 leaves.  It takes 55 days to attain 50% flowering and 
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has a banner length of 8 cm.  This variety has the special attribute that its pods bury 
themselves in the ground so that it does not require any banking at all. This variety is 
also susceptible to Anthrocnose and Mosaic diseases. 
 
 
 

BEANS “NYEMBA” 

Beans (Phaseolus vulgaris) are widely grown in Malawi, being only 
second to groundnuts on the list of grain legumes.  The commonly 
eaten beans in Malawi include the red, white, speckled or tan types 
with large seeds 40-50 g/100 seeds) that are kidney shaped.  They are 
mostly used for relish when dry, but the pod leaves are also used 

frequently by a large number of family households.  Two main types of beans can be 
distinguished: (i) dwarf (bush or determinate) varieties, and (ii) climbing 
(indeterminate) varieties. 
 
Determinate (Dwarf) Bean Varieties 
 
16. Nasaka (253/1) 
Released in the 1970s by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture.  Nasaka was selected from a local germplasm collection.  It is large seeded 
with an average mass of 49 g/100 seed.  It is tan in colour and kidney shaped.  It 
matures in about 100 to 110 days, and under good management, it has a potential yield 
of 1,200 kg/ha.  Nasaka is susceptible to a number of common bean diseases, including 
angular leaf spot (ALS) and common bacterial disease (CBD).  It cooks in 55-80 minutes. 
 
17.  Bwenzilaana (373) 
Released in the 1970s by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture.  This variety was also selected form among the local germplasm.  It is a 
medium sized variety with an average mass of 49 g/100 seed.  The seeds are tan yellow 
in colour and roundish in shape.  It has a dwarf growth habit, and matures in about 90-
100 days.  Under good crop husbandry management practices, it has a potential yield of 
1,500 kg/ha.  This variety is tolerant to angular leaf spot (ALS), bean mosaic virus 
(BMV).  Halo and web blight anthracnose and rust, but relatively tolerant to common 
bacterial blight (CBB).  It is rated as medium in terms of cooking time (65-125 minutes). 
 
18. Kamtsilo (4991/1) 
Released in the 1970s by the Bean Cowpea CRSP Project at Bunda College of 
Agriculture.  It has a red seed coat and is roundish. 
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19. Sapelekedwa (600/1) 
Released in 1970s by the Bean/Cowpea CRSP Project at Bunda College of Agriculture.  
It has a red seed coat colour and the seed is kidney shaped. 
 
 
 
20. Kalima (PVA 692) 
Released in the 1970s by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture.  This variety, bred in Colombia, South America, is large seeded (45 g/100 
seeds) with a red mottle colour over a cream background (the opposite of Nanyati).  It is 
dwarf variety with green hypocotyls upon emergence.  It grows to a height of 40 cm and 
matures in 81 days.  It has good disease tolerance and is well adapted to all bean 
growing areas in Malawi.  Its potential yield in a pure bean crop stand is 1,500 kg/ha. 
 
21. Napilila (CAL 143) 
Released in 1995 by the National Bean Breeding Programme.  This variety originated 
from CIAT in Colombia and was made from a cross between Bola and 277.  It is from the 
Andean gene pool and has medium seeds (42 g/100 seeds) that are red-speckled.  It is 
determinate variety that is suitable for the cool highland areas with a long growing 
season (90 days).  It does better under low soil phosphorus, and has good resistance to 
most bean diseases, including angular leaf spot, hallo blight and powdery mildew.  It 
has a yield potential of 2,000 kg/ha when grown in pure stand. 
 
22. Maluwa (CAL 113) 
Released in 1995 by the National Bean Breeding Programme.  This variety also 
originates from CIAT in Colombia, and is cross between Limoe 0-1 and PVA 773.  It is 
from the Andean gene pool that is medium in size (46 g/100 seeds) with speckled seeds.  
It is determinate and matures in 85 days.  It is suitable for areas with short growing 
seasons where it can escape drought.  It has a yield potential of 2,000 kg/ha. 
 
23. Nagaga (A 197) 
Released in 1995 by the National Bean Breeding Programme.  This is also a CIAT-
Colombia variety that is a cross between G76 and G1721.  It is from the Andean gene 
pool with a determinate growth habit.  It has large tan seeds (52 g/100 seeds), and 
matures in 84 days.  It has good resistance to bean common mosaic virus (BCMV) and is 
well adapted to a wide range of environments.  Its yield potential is above 2,000 kg/ha. 
 
24. Sapatsika (DRK 57) 
Released in 1995 by the National Bean Breeding Programme.  It originates from CIAT, 
and is a cross between (PVA 142 Xtib 33341) and PVA 1426 Xa 197). It belongs to the 
Andean gene pool and has kidney shaped seeds.  The variety is erect but semi-
determinate.  It does well in cooler environments and has good resistance to most 
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common bean diseases.  It also performs well under intercropping with maize, and has a 
yield potential of 2,000 kg/ha in pure stand. 
 
25. Mkhalira (A 344) 
Released in 1995 by the National Bean Breeding Programme.  This variety originates 
from CIAT, Colombia and is a cross between G3807 and G2618.  It belongs to the Meso 
American gene pool and has small tan seeds (24 g/100 seeds).  It is a determinate variety 
with semi-erect small leaves.  It matures in 85 days, and does well in a wide range of 
environments in Malawi.  It has good resistance to common bean diseases, and performs 
well under drought conditions, and when intercropping with maize.  It has a yield 
potential of 2,500 kg/ha in pure stand. 
 
 
26. Kambidzi (A 286) 
Released in 1995 by the National Bean Breeding Programme.  This variety originated 
from CIAT-Colombia and is a cross between G4017 and G4830.  It belongs to the Meso 
American gene pool and has small (22 g/100 seeds) tan seeds with brown stripes, and 
matures in 87 days. This is a determinate variety with semi-erect small leaves.  It does 
well under drought conditions, and is also suitable for intercropping with maize. 
 
27. BCMV-B2 
Released in March 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 the “protected/gene resistance” giving it excellent resistance against the 
bean common mosaic virus (CBMV) and the bean common mosaic necrotic virus 
(BCMNV). 
 
28. BCMV-B4 
Released in March 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 
the “protected I gene resistance”, which gives excellent resistance against CBMV and 
BCMNV. 
 
29. BC-D/O (19) 
Released in March 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 
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and 85 days under moderate and cool temperatures, respectively.  This variety also has 
the “protected I gene resistance” giving excellent resistance against CBMV and BCMNV. 
 
Indeterminate (Climbing) Bean Varieties 
 
30. Kanzama (97/1) 
Releaed in the 1970s by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture.  This variety was selected from among local germplasm.  It is a medium-
sized variety with an average mass of 35 g/100 seed.  The seeds are red in colour and 
roundish in shape.  It has a climbing growth habit, and takes 100-110 days to mature.  
Under good crop husbandry practices, it has a yield potential of 1,500 kg/ha.  This 
variety is tolerant to web blight, common bacterial blight, anthracnose, scab, angular 
leaf spot (ALS) and rust, but susceptible to BMV.  It is slow cooking, taking between 75 
and 150 min. 
 
31. Namajengo (336) 
Released in the 1970s by the Bean/Cowpea CRSP Project at Bunda College of 
Agriculture.  The seeds of this variety are red in colour and roundish in shape. 
 
 
 
32. Chimbamba (25-2x8-7) 
Released in 1993 by the National Bean Breeding Programme.  The variety was bred at 
Bunda College of Agriculture.  It is a cross between white accession and purple 
accessions with good habit and large red kidney sized seeds (42 g/100 seeds).  It is a 
semi-climber indeterminate prostrate variety with well-developed branching but no 
climbing ability.  It attains a height of 71 cm, matures in 86 days and is suited to all bean 
growing areas in Malawi.  It has a yield potential of 1,500 kg/ha in pure stand. 
 
33. Bunda 93 (21-5) 
Released in 1993 by the National Bean Breeding Programme.  This is an early local 
selection that is common in all bean growing areas.  It is medium-sized (39 g/100 seeds) 
with a dark-brown mottle colour over a light purple background.  It is a climber and 
indeterminate with a long guide of 130 cm on maize stalks, or stakes, and matures in 84 
days.  It is suited to all bean-growing areas and has a yield potential of 2,000 kg/ha in 
pure stand, but is also suitable for intercropping with maize. 
 
34. Sugar 131 
Released in 2002 by the National Bean Breeding Programme.  This is an Andean 
medium-seeded cranberry coloured bean variety that is tolerant to most common bean 
diseases, such as angular leaf spot (ALS) and common bacterial blight (CBB).  It is also 
adapted to low soil fertility conditions.  It has a yield potential of more than 1,500 kg/ha 
in pure stand.  It is fast cooking, tastes good, and has a high market potential. 
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35. UBR (92) 25 
Released in 2002 by the National Bean Breeding Programme. This is a Meso American 
small-seeded white bean variety that is resistant to black root and BCMV.  It is also 
adapted to low soil fertility conditions, and has a yield potential of more than 1,500 
kg/ha in pure stand.  It is fast cooking, tastes good, and has a high market potential 
also. 
 
 
 

SOYBEANS “SOYA” 

Soybeans (Glycine max) were introduced into Malawi in 1909 and 
were used as a cover crop for tung trees.  Further, records indicate 
that some 200-900 tons of soybeans were exported annually early in 
the 1940’s.  Soybean, is one legume crop that has a high protein 
content, as such, it has a high potential in the making of livestock 

fees, soybean flours, soybean milk and other soybean-based products that are used to 
combat malnutrition, especially in infants.  Several soybean cultivars have been released 
and recommended for production in Malawi.  These are briefly described below. 
 
36. Davis 
Released in 1987 by the National Soybean Breeding Programme.  This variety originates 
from the United States of America (USA).  It has open branches, the flowers and the 
seed are purple and cream in colour, respectively.  It grows to an average plant height of 
45 cm, and has a yield potential of more than 2,200 kg/ha. 
 
 
37. Bossier 
Released in 1987 by the National Soybean Breeding Programme.  This variety was 
introduced from the USA.  It has a compact branch growth habit, the flowers are purple, 
the seed is cream in colour with a black helium, and grows to an average plant height of 
38 cm.  It is high yielding, and has a yield potential of more than 2,200 kg/ha. 
 
38. Impala 
Released in 1987 by the National Soybean Breeding Programe.  This is an introduction 
from South Africa.  It has semi-compact branches, white flowers, cream seeds, and 
grows to an average plant height of 56 cm, with a yield potential of more than 2,600 
kg/ha. 
 
39. Kudu 
Released in 1987 by the National Soybean Breeding Programme.  This variety was 
introduced from South Africa.  It has a semi-compact branching growth habit, white 
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flowers, cream seeds and an average plant height of 55 cm.  The yield potential is about 
2,700 kg/ha. 
 
40. Santarosa 
Released in 1993 by the National Soybean Breeding Programme.  Originating from the 
USA, this variety has a yellowish cream seed coat colour, black helium, and matures in 
90 days.  It has a seed size of 18 g/100 seeds and a yield potential of more than 3,500 
kg/ha.  This variety is resistant to root-knot nematodes. 
 
41. 427/5/7 
Released in 1987 by the National Soybean Breeding Programme.  This variety originates 
from Zimbabwe.  Its seed coat is cream in colour with a seed size of 20 g/100 seeds, and 
it matures in 96 days.  It has a yield potential of more than 3,500 kg/ha.  This variety is 
widely adapted to most agro-ecological zones of Malawi. 
 
42. 501/4/12 
Released in 1993 by the National Soybean Breeding Programme.  This variety, which 
originates from Zimbabwe, has a cream seed coat colour, grayish black helium colour, 
matures in 94 days, and a seed size of 20 g/100 seeds.  It has a yield potential of more 
than 3,500 kg/ha, and it is widely adapted to all agro-ecological zones of Malawi. 
 
43. 491/6/7 
Released in 1993 by the National Soybean Breeding Programme.  This variety originates 
from Zimbabwe.  It has a cream seed coat, black helium and matures in 96 days.  It has a 
seed size of 20 g/100 seeds.  The yield potential is more than 3,500 kg/ha, and it is also 
widely adapted to all agro-ecological zones of Malawi. 
 
44. Ocepera-4 
Released in 1993 by the National Soybean Breeding Programme.  This variety originates 
from Argentina and has a cream seed coat colour, grayish black helium and matures in 
96 days.  The seed size is 18 g/100 seeds and has a yield potential of more than 2,500 
kg/ha.  This variety is resistant to root-knot nematodes, and is therefore highly suitable 
for estate production in rotation with tobacco. 
 
45. Duocrop 
Released in 1993 by the National Soybean Breeding Programme.  This variety originates 
from the USA.  This variety has a yellowish cream seed coat colour, grayish black 
helium, matures in 104 days, and has a seed size of 18 g/100 seeds.  Its yield potential is 
more than 3,500 kg/ha.  This variety is suited to all medium altitude areas, and is also 
suitable for winter production under irrigated conditions.  This variety is resistant to 
root-knot nematodes, so that it can also be grown in rotation with tobacco. 
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46. Solataire 
Fully released in August 2003 by SeedCo-Zimbabwe and SeedCo-Malawi in 
collaboration with the National Soybean Breeding Programme.  This is a determinate 
soybean variety that originates from Zimbabwe and matures in 86 days.  The seed coat 
is yellow and the helium is gray with a seed size of 20 g/100 seeds.  It has a high yield 
potential of more than 3,500 kg/ha and is widely adapted to most parts of Malawi. 
 
47. Soprano 
Fully released in August 2003 by SeedCo Zimbwabwe and SeedCo Malawi in 
collaboration with the National Soybean Breeding Programme.  This is a determinate 
yellow and the helium is brown with a seed of 17 g/100 seeds.  It has a high yield 
potential of more than 3,500 kg/ha and is widely adapted to most parts of Malawi. 
 
 
 

PIGEONPEAS “NANDOLO”  

Pigeonpea (Cajanus cajan) is mostly grown in southern Malawi, although it is 
now slowly being grown in central and northern Malawi.  The currently 
recommended varieties, which have mainly been selected for their resistance to 
Fusarium wilt, are described below. 

 
48. Sauma (ICP 9145) 
Released in 1987 by the National Pigeonpea Breeding Programme.  Sauma, originally 
known as ICP 9145, originates from ICRISAT, India.  It has an average yield of 1,700 
kg/ha, five seeds per pod, a seed size of 19 g/100 seeds, and a plant height of 270 cm.  
The seed colour is creamy white and it is earlier maturing than the local landraces.  It is 
generally ready for reaping when the local landraces are still at the flowering stage.  In 
Chiradzulu, farmers have named it “Nandolo wa nsawawa”.  Sauma is resistant to 
Fusarium wilt, caused by a fungus called Fusarium udum. 
 
49. Kachangu (ICEAP 00040) 
Partially released in 2000 by the National Pigeonpea Breeding Programme in 
collaboration with the Integrated Pest Management Project.  This variety originates from 
ICRISAT in India.  It is resistant to Fusarium wilt, a very devastation pigeonpea disease 
in Malawi.  It has a very high potential yield of between 4,000-5,000 kg/ha.  It has a seed 
size of 19 g/100 seeds and grows to a height of 270 cm.  The seed colour is creamy white 
and is aearlier maturing than the local landraces.  It is ready for reaping when the local 
landraces are at the flowering stage.  In Chiradzulu farmers have named it “Kachangu”, 
a name that has also been officially adopted. 
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50. ICPL 87105 
Released in August 2003 by the National Pigeonpea Breeding Programme.  ICPL 93015 
is an early maturing and high yielding (up 2,500 kg/ha) variety that has stable seed and 
grain yields.  It is adapted to a wide range of environments with a high market 
potential.  It grows to a height of 130 cm, matures in 126 days and has large cream seeds 
with a seed size of 17 g/100 seeds.  Because of its earliness in maturity, it tends to escape 
the Fusarium wilt disease.  However, for high yields, there is need to spray at flowering 
and pod filling. 
 
51. ICPL 87015 
Released in August 2003 by the National Pigeonpea Breeding Programme.  ICPL 93015 
is an early maturing and high yielding (up 2,500 kg/ha) variety that has stable seed and 
grain yields.  It is adapted to a wide range of environments with a high market 
potential.  It grows to a height of 130 cm, matures in 126 days and has large cream seeds 
with a seed size of 17 g/100 seeds.  Because of its earliness in maturity, it tends to escape 
the Fusarium wilt disease.  However, to attain high yields, three sprays of pesticides are 
required during the flowering and pod filling stages. 
 
52. ICPL 93026 
Released in August 2003 by the National Pigeonpea Breeding Programme.  ICPL 93026 
is an early maturing and high yielding (up 2,500 kg/ha) variety that has stable seed and 
grain yields.  It is adapted to a wide range of environments with high market potential.  
It grows to a height of 137 cm, matures in 127 days and has large cream seeds with seed 
size of 17 g/100 seeds.  Because of its earliness in maturity, it tends to escape the 
Fusarium wilt disease.  However, to attain high yields, three sprays of pesticides are 
required during the flowering and pod filling stages. 
 
 
 

COWPEA “KHOBWE” 

Cowpea (Vigna anguiculata) is an important legume crop that is widely 
grown in Malawi, especially in areas characterized by warm climates 
and dry weather conditions.  Typical areas of adaptation include:  Shire 
Valley, Bwanje Valley, Lakeshore and Phalombe plains, as well as other 
dry areas of Malawi.  Presently, only two varieties have been officially 

released. 
 
53. Sudan-1 
Released in August 2003 by the National Cowpea Improvement Programme.  This is a 
high yielding cowpea variety (1,331 kg/had) that is susceptible to scab and Ascachyta at 
Chitedze but fairly resistant at Mbawa and resistant to these diseases at Chitala.  
Farmers in Malawi have been growing Sudan-1 for a long time now. 
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54. IT82E-16 
Released in August 2003 by the National Cowpea Improvement Programme.  This is a 
high yielding cowpea variety (1,341 kg/ha) that is susceptible to scab and Ascachyta at 
Chitedze but fairly resistant at Mbawa and resistant at Chitala. 
 
 
 
 

GUARBEANS “GUWA” 

Guarbean (Cymopsis psoralloides) is mainly grown in Nsanje and Chikwawa districts in 
the Lower Shire Valley.  Presently there is only one recommended variety, this is 
Khanpur Local. 
 
55. Khanpur Local 
Released in 1976 by the National Grain Legume Breeding Programme.  This variety 
originated from India in the 1960’s.  It has a bushy plant type with a yield potential of 
between 1,500 and 2,000 kg/ha.  Khanpur Local is adapted for cultivation in the Shire 
valley, although it was originally restricted to the South of Bangula.  However, the crop 
is snow being introduced into other Agricultural Development Divisions (ADDs).  It is 
tolerant to most insect pests and common diseases. 
 

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.  There are currently five 
varieties that have been recommended for commercial production in Malawi. 
 
 

1. SO323 
Released in 1991 by Saffolla Seed Company in collaboration with the National 
Sunflower Programme.  This is a three-way cross hybrid between inbred lines involving 
cytoplasmic sterile female line and a fertility restoring male line.  It has an oil content of 
43% and is tolerant to Septoria helianthi, Alternaria helianthi  and yellow blotch virus 
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disease.  It has a yield potential of 3,500 kg/ha and is adapted to medium altitude areas 
(500 – 1,300 masl), especially in Lilongwe, Kasungu, Mzimba and the Phalombe plain. 
 
2. PNR 7232 
Released in 1991 by Pioneer Seed Company in collaboration with the National 
Sunflower Improvement Programme.  This is a single cross hybrid involving a 
cytoplasmic sterile female line and a fertility restoring male line.  It has an oil content of 
43% and is moderately susceptible to Septoria helianthi and Alternaria helianthi, but 
tolerant to yellow blotch virus disease.  It has a yield potential of 4,000 kg/ha, and is 
adapted to medium altitude areas (500-1,300 masl), especially in Lilongwe, Kasungu, 
Mzimba and the Phalombe plain. 
 
3. S430 
Released in 1993 by the National Sunflower Improvement Programme.  This variety was 
introduced into Malawi by Cargil and originates from Argentina in South America.  It 
has an average plant height of 180 cm and flowers in 71 days.  The seed, which has an 
oil content of 45%, has a gray-stripped seed coat colour.  It has a yield potential of 3,000 
kg/ha and is widely adapted for growing in nearly all parts of Malawi. 
 
4. S530 
Released in 1993 by the National Sunflower Improvement Programme.  This variety was 
introduced into Malawi by Cargil and originates form Argentina in South America.  It 
has an average plant height of 186 cm and flowers in 74 days.  The seed, which has an 
oil content of 42%, has a gray-stripped seed coat colour.  It is widely suited for growing 
in all parts of Malawi, and has a yield potential of 3,000 kg/ha. 
 
5. HV 3037 
Released in August 2005 by the National Sunflower Improvement Programme.  HV 3037 
is a single cross sunflower hybrid that is high yielding (<3000 kg/ha) and widely 
adapted to a wide range of environments. The seed is black in colour and has an oil 
contentment 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 has an excellent uniform head fill and is early maturing.  It is not easily 
damaged by birds because it is goose necked.  The main attribute of this variety is its 
high yield and resistance to common sunflower diseases found in Malawi. 
 

FIBRE CROPS 

The main fibre crop in Malawi is cotton.  Although other fibre crops are available in 
Malawi, such as jute, there are presently not commercially exploited, and there is no 
documented evidence about the availability of their varieties.   The available commercial 
cotton varieties are presented below. 
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COTTON “THONJE” 

Cotton (Gossypium hirsutum), whose origin is believed to be India, was 
first grown in Malawi in 1902 when two cotton bales, 181 kg each, were 
produced from a selection of American Upland Cotton (AUC), which 
later came to be known as Nyasaland Upland Cotton (NUC) in Malawi.  
This variety was replaced by another American selection called Over 

the Top in 1924, which was later also replaced by a South African selection bred variety 
known as U4 in 1930 that was resistant to jassid.  This jassid resistant variety soon got 
mixed with earlier varieties and formed a variable stock from which another variety 
called Crown Land Bulk (CLB) was selected.  CLB was grown commercially from 1933 
until its lint quality and bacterial blight (Xanthomonas campestris pv. Malvecearum, L) 
disease resistance degenerated.  In 1961, Alber A637 selected in Uganda from Alber 51 
and introduced into Malawi 1954, replaced CLB.  Over the years, to improve the 
uniformity of lint quality, Albar A637 was subjected to the Model Bulk technique that 
led to the released of Modal Bulk of A637, which was known as A637 MB3, and EA7 
(=(E54 x A637 (7) BOP), which replaced A637 MB3 in 1972, and came to be known as 
“Makoka 72”. Makoka 72 as later superceded by “Makoka 78”.  The characteristics of the 
recommended and released varieties are briefly described below, starting with A637 
MB3. 
 
1. A637 MB3 
Released in 1961 by the National Cotton Breeding Programme.  This variety was 
selected from an Albar 51 stock that was imported from Uganda in 1953.  This is an 
early maturing variety with a compact growth habit, and produces very good medium, 
long staple cotton that is highly regarded by international buyers.  The average effective 
staple length is 13/32nd inches (39/32nd inches), and produces a strong yam of good 
appearance.  It is suited to a wide range of agro-ecological zones, but more especially to 
the low altitude areas (<500 masl) of the Shire Valley and along the Lakeshore plain.  It 
has a yield potential of 2,000 kg/ha, whereas unsprayed smallholder cotton usually 
average less than 500 kg/ha.  Low to moderate resistance to bacterial blight (Xantomonas 
campestris pv. Malavecearum, L.), especially when grown in areas with a cool and wettish 
climate; and is attacked by several cotton insects, including jassids, cotton bollworms 
and leaf eaters.  This was the recommended variety between 1967 and 1977. 
 
2. Makoka 72 
Released in 1972 by the National Breeding Programme.  Makoka 72 was selected from a 
mixture of E54, a Mozambique selection, and Alber stocks.  It has similar characteristics 
to AS637 MB3 in many aspects, but has the advantage that: (i) it yields 11% higher, (ii) 
has one unit improvement in ginning percentage, (iii) has higher lint quality, (iv) has 
good jassid resistance, (v) is more widely adapted to different environments, (vi) does 
not require high inputs to produce high yields.  Makoka 72 has very good medium and 
long staple cotton, a quality that is highly regarded by international buyers.  It has an 
average effective staple length of 13/32nd inches (39/32nd inches), and produces a strong 
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staple yarn of good appearance.  This is a variety that is adapted to all cotton growing 
areas in Malawi, although it is more suited to low altitude areas (<500 masl) of the Shire 
Valley and along the Lakeshore plain.  It does not perform well at high altitude areas 
(<1,300 masl), such as the southern upland areas, and the Chitipa plain, because of lack 
of enough tolerance to cool temperatures.  This was a recommended variety between 
1973 and 1981. 
 
3. Makoka 78 (ALA 54) 
Released in 1972 by the National Cotton Breeding Programme.  Makoka 78 was selected 
from a cross between Albar and Acala 4.42, which was originally developed in Uganda 
in the 1960’s and entered Malawi through Swaziland, where it had undergone further 
selection and testing.  It has an indeterminate, short and compact growth habit, and is 
able to recover from short periods of drought.  It produces about 18% more lint yield 
than Makoka 72 because of its higher ginning percentage values.  It has lint 
characteristics that are preferred by overseas consumers who mostly purchase Mlomo A 
and Bongo classes of lint, with good fibre maturity, whereas the local spinning industry 
(which consumes about 75% of the country’s crop) is satisfied with cotton classes that 
are 1/32nd inch shorter in staple length, and they may tolerate a small drop in yarn 
strength.  Makoka 78, has a lot of advantages over Makoka 72, a variety that is meant to 
replace.  These include: (i) slightly more mature fibre, (ii) 13% more lint yield (iii) 3.4 
digits higher in ginning percentage, (iv) improved bacterial blight resistance, (v) higher 
quality lint, (vi) widely adapted to different to different agro-ecological zones, (vii) 
better tolerance to cool temperatures, and (viii) faster in growth and a more compact 
growth habit.  It is adapted to all cotton growing areas in Malawi, including areas that 
are characterized by cool temperature on the medium altitude plateau areas above 1,000 
masl in the southern region, and the Chitipa plain in northern Malawi.  This is due to 
the varietal ability to grow faster even under cool temperatures.  This is an early 
maturing variety that has improved bacterial blight resistance but maintains similar 
levels of jassid ressistance with Makoka 72.  This was recommended variety between 
1978 and 1986. 
 
4. Rasam 17 
Released in 1987 by the National Cotton Breeding Programme.  This variety originates 
from segregating bulks of crosses between Reba W296, Reba B50, BJA 592 and Samaru 
Allen, which were imported from Nigeria in 1973, it is suited to the Lakeshore plain 
(areas stretching from Ulongwe through Mangochi to South Nkhota-kota and Karonga), 
where it produces heavier seed cotton yields than Makoka 78, with ginning outturn 
(GOT) that is consistently one unit better than Makoka 78, and with boll sizes that are 
equal to or better than Makoka 78.  It produces 17% and 22% more seed cotton and lint 
yield than Makoa 78, respectively.  It produces stronger and finer fibre, and very good 
fibre quality index, especially when grown along the Lakeshore plain areas.  Rasam 17 is 
more resistant to bacterial blight than Makoka 78 at all stages of the diseases, although 
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the jassid resistance score is similar to Makoka 78.  This variety has been recommended 
since the 1986-87 cropping season. 
 
5. Ezam 6 
Released in 1987 by the National Cotton Breeding Programme.  This variety is a cross 
between Albar 637 and HG 9 that originated from Chad.  A selection coded Al-HG/238 
was made from the cross.  The selection showed good yield potential and resistance to 
bacterial blight, but lacked adequate hairiness and resistance to jassid damage under 
unsprayed conditions.  Further evaluations of these materials at Ngabu resulted in the 
selection of Ezam 6.  Ezam 6 outyield Makoka 78 by 12% and 15% in seed cotton and lint 
yields, respectively, and by a unit in terms of GOT.  However, in spite of high seed 
cotton yields, it produces rather short and weak fibres along the Lakeshore plain and 
medium altitude plateau areas.  Good fibre quality, that is similar to that of Makoka 78, 
is only attained in the Shire Valley, but because it is a finer cotton, it spines a yarn that is 
similar in strength and appearance to that of Makoka 78.  It is recommended for 
commercial production in the lower Shire valley (Chikwawa and Nsanje districts), 
where it yields better than Makoka 78.  Ezam 6 has a high level of resistance to bacterial 
blight at all stages of growth and infestation. 
 
6. IRM 81 
Released in 1987 by the National Cotton Breeding Programme.  This variety originates 
from a number of segregating bulk that were imported from Chad and Cote d’Ivore in 
1976 through the Institute de Recherche’ du Cotton et des Textiles Exotiques (IRCT) in 
France.  From one of the bulks, SRI F4-71, Several plants coded IRM were identified and 
tested in progeny row trials grown at Makoka between 1978 and 1985, from which IRM 
81 was selected for both yield and lint quality.  It has a seed cotton yield potential that is 
20% more than Makoka 78 , so that it is able to produce cotton seed yield in excess of 
3,500 kg/ha, and has a distinct 3 unit improvement in lint percentage over Makoka 78 
because it has more lint per seed.  It has long fibres of equal maturity and fineness to 
Makoka 78 but is stronger and spins a yarn of better appearance than Makoka 78. 
Spinning experts have indicated that IRM 81 is suitable for spinning above 40s cotton 
count at a twist of 3.7.  It is widely adapted to most cotton growing areas in the country, 
with greatest potential in areas lying between 500 and 800 masl, such as from Kapichila 
Falls through upper Shire, Phalombe plain, Balaka to Ulongwe and the Henga-Kasitu 
valley in Rumphi and Mzimba. It has very good bacterial blight disease tolerance at all 
stages of the disease, but its jassid resistance is the same as Makoka 78. 
 
 
7.  MARS 92 (87) 12  
Released in September 2000 by the National Cotton Breeding Programme.  This is a high 
yielding cotton variety especially recommended for the Shire Valley and may replace 
the current recommended variety Ezam 6.  It is superior in ginning outturn percentage 
(39% vs 34%) when compared with Ezam 6, while maintaining most of the desirable 
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characteristics of Ezam 6, which include: (i) tolerance to jassids, (ii) good fibre 
characteristics, and (iii) increased seed cotton yields. 
 
8. Makoka 2000 
Released in 2000 by the National Cotton Breeding Programme.  This variety has a 
compact growth habit with an open canopy that facilities effective ground spraying.  
The average number of days between sowing and flowering, and between flowering 
and boll opening (i.e. maturity) are 53 and 44 days, respectively.  It has a seed cotton 
yield potential of over 3,000 kg/ha, and an improved ginning outturn (GOT) of 38.9%.  
It produces mature and fine fibres that spin a yarn of similar strength to that of the other 
commercial varieties when grown under the Shire Valley climatic conditions.  Its 
average fibres characteristics are:  28.5 mm span length and 0.97 maturity ratios.  Like all 
other cotton varieties, Makoka 2000 is attacked by a wide range of insect species that 
include the African bollworm, aphids, red spider mites, lygus and helopetis. 
 
9. FQ 902 
Released in August 2002 by the National Cotton Breeding Programme.  FQ 902, which 
originates from Zimbabwe, is superior to the recommended varieties in terms of yields, 
fibre and micronaire characteristics.  It has a compact growth habit with an open canopy 
that facilitates easy pesticide application.  It is an early maturing variety that takes 53 
days to flower, 97 days to boll opening and has an earliness index of 67%.  It produces 
large bolls (averaging 5.3 g), has high seed yield potential (>3,000 kg/ha) with an 
improved ginning out turn of 41%, and is tolerant to jassid attack.  It is highly suitable 
for large-scale commercial production. 
 
10. SZ 9314 
Released in August 2002 by the National Cotton Breeding Programme.  SZ 9314, which 
also originates from Zimbabwe, is superior to the recommended varieties in terms of 
yields, fibre and micronaire characteristics.  It has a compact growth habit with an open 
canopy that facilities easy pesticide application.  It takes 75 days to flower and 146 days 
to boll opening, opening, has an earliness index of 48%, and a high yield potential (3,500 
kg/ha).  It has a boll size of 5.6 g and an improved ginning outturn of 43%.  It is highly 
suitable for large scale commercial production. 
 
11. Chureza 
Released in September 2003 by the National Cotton Programme.  Chureza has a higher 
seed yield (1,811 kg/ha) than the recommended Makoka 2000 (1,488 kg/ha), Rasam 17 
(1,622 kg/ha) and IRM 81 (1,494 kg/ha) cotton varieties, which are recommended for 
the Shire Valley, Lakeshore plain areas and medium to high altitude plateau areas, 
respectively.  With an average ginning outturn of 42%, it is 4 units higher than the 
recommended varieties, indicating a higher market potential.  Chureza, which 
originates from Zambia, but with an Albar parentage from Uganda, has improved fibre 
quality characteristics (fibre length (29 cm), fibre strength (20.6 g/tex) and micronaire 
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values (4.8 g/m), and is resistant to the bacterial blight disease.  It has an erect and 
compact growth habit with pale green and lobed leaves.  The stems are green and hairy, 
grow to height of up to 105 cm, takes between 60-70 days and between 120-130 days 
after crop emergency to flower and mature, respectively.  It has a seed size of 106 mg, 
lint index of 59 mg and a boll size of 4.7 g, which are all desirable characteristics that are 
similar to those of the recommended varieties. 
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CHAPTER 4 

HORTICULTURAL CROPS 

INTRODUCTION 

Collection and selection are two major methods that have been used to introduce and 
improve the yield and quality of horticultural crops in Malawi.  The Crops are collected 
from both within and outside the country.  The selection is based on yield, quality, 
market potential and insect pest and disease tolerance or resistance.  This is done for 
long periods of time using replicated trials and observation trials throughout the 
country. 
 
The horticultural crops of interest include: (i) vegetables (cabbage, tomatoes, onions, 
garlic, leafy vegetable (rape, giant Essex and local, mustard), okra, carrot, egg plants, 
lettuce, cucumber, mushroom), (ii) fruits (tropical and sub-tropical fruits (citrus, banana 
and plantain, pineapple, mangoes, avocado pears, papaya and guava) and deciduous 
fruits (apple, peach, plum, pear, nectarine), (iii) tree nut crops (cashew nut, macadamia, 
coconut), root and tuber crops (cassava, sweet potatoes), (iv) spices (chiles, turmeric, 
ginger, cardamon, pepper, coriander, cinnamon) and (v) mushrooms. 
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VEGETABLES 

Vegetables are an important source of food and cash.  As a matter of fact, vegetables are 
a “staple relish” to most family households just as maize is a “staple food” crop to the 
majority of Malawians. 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, documented evidence exists for exotic varieties only, which 
are presented below.  There is need to also officially release most of the indigenous 
vegetables, including bonongwe (Amaranthus spp), mnkhwani (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). 

 

ASPARAGUS “KATSITSIMZUKWA” 

Asparagus (Asparagus officinalis) is an important source of minerals and vitamins.  It is 
commonly grown throughout the country, especially in traditional cool vegetable 
growing areas of Ntcheu, Dedza, and now the Jenda-Champhira area. 
 
1. Mary Washington 
This is a valuable green asparagus that can be eaten fresh, canned of for quick freezing.  
The spears are thick, heavy and straight.  The tins tips are tightly folded with a slightly 
tinged colour.  It is a uniform yielding variety that is resistant to some types of 
asparagus rust.  This variety has a favour that is classified as fine. 
 
2. California 500 
This variety resembles Mary Washington with the exception that it is earlier maturing, 
larger, and almost without a purple overcast.  This is light green in colour and resistant 
to some strains of asparagus rust.  It has a yield potential of up to 11,200 kg/ha. 
 

BEETROOT 

Beetroot (Beta vulgaris) is an important vegetable that is adapted to a wide range of 
environments in Malawi, especially the traditional cool vegetable growing areas of 
Ntcheu and Dedza.  Presently, only two varieties have been documented. 
 
3. Crimson Globe 
Crimson Globe is a turnip-shaped beet with blood-red skin.  It has a yield potential of 
up to 18,000 kg/ha under Malawi field conditions. 
 
4. Dedroot Dark Red 
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Dedroot Dark is a widely grown variety with good uniformity that is round and fairly 
smooth.  Its shape is globular and the flesh is deep-red throughout and free of “rings”.  
It takes 60 days to mature. 
 

CABBAGE “KABICHI” 

Cabbage (Brasica oleracea, var. Capitata) is the most common and widely 
grown vegetable throughout the country. However, these are especially 
adapted to areas that are more than 750 masl, and free-draining soils with 
high organic content. 
 

 
5. Prize Drumhead 
Prize Drumhead is commonly grown because of its sureness in heading and regularity 
in growth.  The heads are flat, large and heavy.  It’s very good and suitable for both 
garden and field culture. This is a late maturing variety. 
 
6. Golden Acre 
This variety is suitable for both home and commercial growers.  The plants form very 
attractive, pale green, and round small heads that are hard and solid.  This is a ball 
headed cabbage with highly uniform ripening, and a concentrated harvesting period.  It 
takes 55 days to reach physiological maturity. 
 
7. Compenhagen Market 
Compenhagen Market is a highly uniform  and widely adapted for both shipping and 
local market use.  The plants are short-stemmed and produce small solid round heads.  
This is a good variety that matures in 68 days. 
 

CHINESE CABBAGE “TCHAINIZI” 

Chinese cabbage (Brassic chinesis) is one of the most popular leafy vegetables in 
Malawi.  The other popular leafy vegetables include:  Rape (Brassica napus) and 
Mustard  (Brassica carinasta).  Chinese cabbage does well on well-drained soils 
that are high in organic matter. 
 

 
8. Wong Bok 
This is a short, stout and oval-shaped variety that is about 18 cm in diameter and 23 cm 
in height.  The rough-leveled plant is compact and well balanced and takes 85 days to 
reach physiological maturity. 
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9. Re-Tsai 
This is a non-heading, loose leaved Chinese cabbage.  It is fleshy, deep green-leaved 
with succulent and crispy thick pale-green petioles.  It is of good quality and has a mild 
flaour. Re-Tsai can withsand heat, cold and rain. 
 

CARROT “KAROTI” 

Carrot (Daucus carota) is a biennial crop that is grown as an annual crop for 
its root. Carrot grows well throughout Malawi, but does best in well-
drained light textured soils that are well supplied with organic matter.  
The soil pH should generally be between 5.5 and 6.5.  The root has two 

distinct layers, an outer layer that contains more sugars and vitamins, and an inner layer 
that contains less of these nutrients. 
 
10. Hantenay 
This is a widely grown variety in Malawi with a stump root that is about 15 cm long, 
broad of the neck and narrows gradually to a pointed end.  It has a fine-gained flesh that 
has splendid flavour with an orange-red colour.  It has a yield potential of up to 36-500 
kg/ha. 
11. Early Cape Market 
This is another popular variety for the home gardener.  The roots shape like Chantenay.  
It has a bright orange colour with a larger stele and a sweet taste. 
 
 
 
12. Nantes 
Nantes is an excellent variety for the home garden.  The roots are cylindrical in shape 
and about 15 cm long.  Its flesh has a beautiful scarlet colour with a fine texture and a 
sweet taste. It takes 68 days to reach physiological maturity. 
 

CAULIFLOWER “KOLIFLAWA” 

Cauliflower (Brassica oleracea  cv. Botrytis) is widely grown throughout 
Malawi, especially on well-drained soils that are supplied with high levels 
of organic matter.  This is both an important source of food and cash.  There 
are presently three documented varieties as described below. 

 
13. Snowdrift 
Snowdrift is a good and reliable variety that matures in 64 days.  It has a sizeable and 
well-protected head.  The plants mature in succession and yields of up to 31,000 kg/ha 
have been recorded in Malawi. 
 
 

http://www.acclaimimages.com/_gallery/_pages/0168-0604-0305-2112.html
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14. Snowball 
Snowcap is an Australian variety of excellent quality.  It grows vigorously producing 
large, dark green leaves that form an excellent cover for the head.  Its quality and yield 
are outstanding.  This variety is ideal for freezing and the fresh market.  It takes about 
140 days to reach physiological maturity. 
 

BRUSSELS SPROUTS 

Brussels sprouts (Brussica oleracea cv. Gemmifera) are an important food and cash crop. 
It is adapted to many agro environments in Malawi, especially the traditional vegetable 
growing areas that are characterized by well-drained soils with high organic matter 
content. 
 
15. Jade Cross (F1) 
This is a dependable hybrid variety that accounts for most of the Brussels sprouts grown 
in Malawi.  It produces excellent medium-sized sprouts on erect plants that are firm and 
uniform in a wide range of environmental conditions. 
 

BROCCOLI 

Broccoli (Brassica olerea cv Italica) is an important vegetable for food and for 
sale at the market.  It is adapted to wide range of environments, especially the 
traditional vegetable growing areas that are characterized by well-drained 
soils with high organic matter contents. 
 

 
16. Green Atlantic 
Green Atlantic is a medium maturity variety.  It is mainly grown in late summer and or 
early winter.  The plant is short and compact with a medium to large solid head. 
 
 

CUCUMBER “NKHAKA” 

Cucumber (Cucumis sativas) is increasingly becoming popular as a 
vegetable in Malawi.  Cucumbers are adapted to a wide range of 
environments, especially in areas that are more than 1,800 masl 
characterized by fertile soils with a pH of 5.5 or more and well supplied 
with organic manures.  The tree documented varieties are briefly 

described below. 
 
17. Stono 
This variety produces cucumbers of outstanding quality.  It is a high yielding variety 
that is fairly resistant to downy and powdery mildew.  The fruit is straight and slightly 
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tapered at each end with a dark-green colour.  It is ready for use in 66 days from 
planting. 
 
18. Marketer 
The fruit is straight and slightly tapered at each end, with a dark-green colour.  It is 
ready for use in 66 days from planting. 
 
19. Gemini 
Gemini is a gynoecious hybrid with multiple disease resistance and well adapted to 
areas where scab, cucumber mosaic virus and angular leaf spot are common.  The vines 
grow vigorously at all stages of growth producing high yield over a long period of 
picking. 
 

EGG PLANT “MABIRINGANYA” 

Egg plant (Solanum melogena) is widely adapted to all areas, up to 1,500 masl.  It 
grows best on soils that asre well-drained, fertile and relatively high in organic 
matter.  They do best during the summer months when the weather is warm. 
 
20. Florida High Bush 
This is a common variety for the fresh market in Malawi.  The bush is erect and 

produces long to oval shaped fruits with a glossy blackish purple colour. 
 
21. Black Beauty 
Black Beauty is a popular variety both for the home and market gardens. The fruits are 
smooth, dark purple in colour, oval to globe-shaped and are of good flavour. 
 
22. Pompanol Pride 
Pompanol Pride is a high yielding variety with outstanding quality.  The fruits are pear-
shaped and dark purple in colour. 
 

LEEKS “LIKISI” 

Leeks (Allium porrum) is widely grown vegetable crop.  It is adapted to a wide range of 
environments, especially those characterized by well-drained fertile soils that are well 
supplied with organic matter. 
 
23. Italian Giant 
Italian Giant is the most reliable variety in Malawi with a yield potential of up to 10,400 
kg/ha.  It produces broad dark green leaves and long thick white stems of good flavour. 
 
24. Musselburgh 
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This is a thick-rooted variety that stands well in the field before turning woody.  The 
stems, which are 6-8 cm in diameter, are tender, white in colour, and have good flavour. 
 
 

LETTUCE “LETESI” 

Lettuce (Lactuca sativa) is an important cool season vegetable that grows best 
in areas with mean temperatures of 100 200C.  It grows best on well-drained 
soils that are fertile, well supplied with organic matter content at pH levels 
of between 6.0 and 7.0. 

 
25. New York 
New York is one of the crisp leaf varieties that are superb for the home garden or for the 
market. The heads are large, solid, crisp and tender.  The outside leaves are deep green 
beautifully coloured and curled, whereas the inside leaves are creamy-white and taste 
delicious.  It is an early maturing variety. 
 
26. Webb’s Wonderful 
This variety has large solid heads with an attractive green colour and devoid of any 
trace of bitterness when grown rapidly. It is large and wrinkle-leafed with a big and 
tight center of crisp and white leaf. 
 
27. Great Lakes 
This is an introduction suited to warm areas that has well-formed heads with dark green 
and crisp wrapper leaves.  It is a popular variety for both home gardening and 
marketing.  This variety is resistant to tip burn and is extremely slow to bolt. 
 
28. London White Cos 
London White Cos is a non-heading variety and makes salad of high quality.  The hearts 
are immense, solid, close and self holding.  It has delicate flavour but lacks coarseness.  
The outer leaves are mid-dark green. 
 
29. Buttercrunch 
This is an outstanding and magnificent lettuce with tender leaves.  It is dark green and 
forms a close packed, heavy and compact head.  It has a good flavour. 
 

MELON “MAVWENDE” 

Melon grows well in most areas of Malawi, where the soils are well-
drained, fertile and well supplied with organic manure.  There are 
presently three documented varieties that are grown inMalawi. 
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30. Sweet Melon 
Sweet Melon (Cucumis melo) is variety that produces small ball-shaped fruits.  The fruits 
have a sweet taste but are not as watery as watermelons.  Sweet melon is also good for 
the export market. 
 
31. Water Melon 
Water Melon (Colocynthis esculentus) bears large dark-green, and ball-shaped fruits.  The 
flesh turns red when ripe.  The flesh is watery and very sweet. 
 
32. Charleston Gray 
Charleston Gray is a large, long and high quality gray-green coloured water melon that 
is also an excellent shipper.  It is resitant to Anthracnose and Fusarium wilt, and quite 
free of hollow heart disease. This bright red flesh is of excellent colour and eating 
quality. 
 

OKRA “THELELE” 

Okra (Hibiscus esculentus) is adapted to low altitude areas (<1,200 masl) with a 
warm climate.  It performs poorly on acidic soils or under wter-logged 
conditions. 
 

33. Clemson Spineless 
Clemson Spineless is used for thickening soups and stews. The pods are valuable for 
cutting up in soups, stews, catsup and other relishes to add body and flavour.  It is also 
used as a vegetable.  The variety is an abundant producer of dark green, slightly 
grooved, straight pointed pods that are 18 to 23 cm long.  The plant grows up to a height 
of 120 cm, and has a yield potential of up to 11,200 kg/ha. 
 
34. Local Selections 
Local selections within the area of cultivation vary from smooth to rodged and spiny, 
and white to dark-green in colour. 
 

ONIONS “ANYEZI” 

Onions (Allum cepa) are widely grown in Malawi as source of food and cash.  
They grow best on freely-draining fertile soils that are well supplied with 
organic matter.  They also require cool to warm climates to enhance tuber 
formation. 
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35. De wildt 
This is an exceptionally popular variety used mainly for early sowing.  The outer skin 
has an attractive straw whereas the flesh has a light cream colour.  The bulb has narrow 
neck, and stores well over a considerable period of time. 
 
36. White Lisbon 
White Lisbon is a building variety, used almost exclusively for bunching.  The dark-
green foliage, mild flavour and long clear white stem make this a good fresh market 
variety.  It is good for making salads. 
 
37. Early Texas Grano 
Early Texas Grano has been increasing in popularity over the years now.  The bulbs are 
large, top-shaped and straw-coloured.  The flesh is firm mild and sweet. This variety is 
also recommended for the early market.  Unfortunately this variety does not store well. 
 
38. Pod Creale 
This is a standard red-skinned variety with a pungent flesh.  The variety has a strong 
flavour and is also good for storage. 
 

PEAS “KABAIFA” 

Peas (Pisum sativum) is an important food and cash crop that is mainly 
adapted to high altitude areas.  It grows best on well-drained soils that 
are supplied with organic matter. 
 

39. Earlicrop 
This is an early season maturing pea variety.  It produces short and well-filled dark-
green pods. 
 
40. W.F. Massey 
Like Earlicrop, this is also an early-season maturing pea variety.  It produces well-filled 
short fat pods that are sweet. 
 
41. Green Feast 
This is one of the best cropping peas and the most popular among market growers.  It is 
a standard variety for the high altitude areas, although it is out-yielded by both 
Earlicrop and W.F. Massey.  This is a medium season maturing pea variety and requires 
staking.  The pods are dark green in colour and contain 7 to 8 sweet and tender peas. 
 
42. Onward 
Onward is a popular and sure-cropping bush type pea variety that is suitable for the 
home garden as well as for the market.  It bears medium sized dark green and well-
filled pods that have a sweet taste. 
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43. Alderman 
This is a late season maturing variety with an excellent quality.  It is a tall variety that is 
giant-poded and suitable for both the home and market production.  The peas are very 
large with a dark and bright green colour.  It takes 74 days to reach physiological 
maturity. 
 

PUMPKINS “MAUNGU” 

Pumpkins (Cucurbita maxima) are widely grown throughout the country 
as a source of food and cash.  They grow best on fertile soils that well 
supplied with organic matter. 
 
 

 
 
44. Local 
This is the most popular and widely grown pumpkin in Malawi.  The skin is green 
while the flesh is orange.  It is liked because of its sweetness and good flavour.  It can be 
stored for a long period of time, and it is fairly resistant to mildew. 
 
45. Flat Boer 
This variety is satisfactory and good for all purposes.  The skin is gray, whereas the flesh 
is orange-coloured.  The variety is sweet and meaty with excellent keeping qualities. 
 

SQUASH “SIKWASHI” 

Squash (Cucurbita pepo) is a useful vegetable for food and cash.  It does 
well in all traditional vegetable growing areas characterized by well-
drained fertile soils. 
 

46 Queensland Blue 
Queensland Blue has a superb quality with a greenish-yellow flesh that cooks to a sweet 
and dry consistency. 
 

RHUBARB 

Rhubarb (Rheum rhaponticum) is an important crop for food and cash income.  
It does well on all many soil types that fertile and well supplied with organic 
manure. 
 
47. Myatt’s Victoria 
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This variety has red stalks that are very thick and have as rich spicy flavour.  It is an 
enormously productive variety. 
 
48. Prince Albert 
Prince Albert is a long, red and tender stemmed variety.  It crops very early over an 
extended cropping season. 
 

RADISH 

Radish (Raphanus sativus) is an important vegetable that is widely grown for 
food and cash income.  It does best on fertile soils that are well supplied with 
nutrients and organic matter. 
 
49. French Breakfast 

This is a splendid variety that is about 5-6 cm long that is crisp and tender.  It has a 
bright rose-scarlet colour with a white tip.  French Breakfast is one of the best and most 
popular radishes grown in Malawi. 
 
50. Sperkler 
Sperkler is a variety that is nearly round.  It has very deep scales colour, with a distinct 
white tip covering about one-third of the lower part of the root.  It is juicy, crispy and 
quite solid. 
 
 
51. Icircle 
Icircle has a perfectly mild flesh that is icy-white, and crispy-juicy.  The skin is pure 
white, thin and tender.  The roots grow to a length of up to 13 cm, and assume the shape 
of an Icircle.  This variety is best when the roots are young. 
 

SPINACH “SIPINACHI” 

Spinach (Spinacia oleracea) is an important vegetable for food and cash.  It can 
be eaten raw or cooked.  It is adapted to a wide of environments, 
characterized by fertilized by fertile soils that are well supplied nutrients and 
organic matter content. 

 
 
52. Fordhooke Giant 
This is a variety that withstands hot weather and is ready for use in 3 to 6 weeks. It can 
be eaten raw and as a salad. 
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53. New Zealand 
New Zealand is one variety that produces strong, heat resistant plants that have 
abundant fleshy brittle green leaves and young stem tips.  It can be picked repeatedly 
during summer and winter months. It is usually referred to as “perennial spinach”, and 
takes 70 days to mature. 
 
54. Malabar 
This is an excellent substitute for spinach that can either be eaten cooked or fresh as a 
salad.  It has abundant large, bright glossy green leaves on long viny stems.  It is quick-
growing and takes up little space if trained on a fence.  Malabar thrives in hot weather 
where ordinary spinach would bolt to seed. 
 

SWEET CORN “CHIMANGA” 

Sweet corn (Zea mays L.) is an important food crop that is mainly for 
market sale.  Sweet corn is widely adapted to wide range of environments 
both on the upland areas and in dambos.  Thus, it can be grown under rain-
fed conditions, residual moisture conditions in dambos and river valleys, or 

under irrigated conditions in dambos on the uplands or dambos. 
 
55.  Stowell’s Evergreen 
This variety produces long (20-25 cm) cobs that contain tender and sweet grains.  It 
remains longer in the green state than any other sweet corn variety.  The kernels are 
fairly broad and white, and take 100 days to reach physiological maturity. 
 
56. Golden Bantam 
This is an early maturing variety (76 days) that is long (15 cm) with 8 rows on each cob.  
The kernels are golden-yellow in colour, and tender with a flavour that is exceptionally 
sweet and delicious. 
 
57. Yukon 
This is a tall variety that grows to a height of between 213 and 229 cm.  It produces no 
suckers but has a medium shank with a strong stalk.  The cob is 20-23 cm long and 4 cm 
in diameter and bears white silks.  The kernels colour is medium golden yellow.  It is a 
heavy yielder, and an ideal cultivar for canning, shipping and freezing.  It is ready in 75 
days. 
 

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 on well-

drained fertile soils that are rich in soil organic matter content. 
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58. Money Maker 
This variety can be grown both in glass houses and outdoors.  The fruit is globe shaped, 
smooth with thick walls and a film skin.  It is good for shipping. This is a very popular 
varaiety both for home and market gardeners.  It is a high yielding variety. 
 
59. Homestead 
The fruits of this variety are large, smooth, meaty and firm.  It is resistant to Fusarium 
wilt.  Homestead is a heavy yielder and popular for fresh market and home garden. 
 
60. Roma 
Roma has fruits which are thick walled and firm skinned.  This variety has a small fruit 
that is suitable for canning and pickling.  It has a long and oval-shaped fruit. 
 
61. Khama (ARP-367-1) 
Released in August 2002 by the National Vegetable Improvement Programme.  Khama 
is a firm and root knot nematode resistant variety that produces large pear-shaped fruits 
(4-5 per flower cluster), starts flowering after 6-7 true leaves and has an intermediate 
growth habit with an average of 165 seeds per fruit.  It is high yielding (26-27 kg/ha) 
and is widely adapted throughout the country. 
 
62. Mbambande (ARP-367-2) 
Released in August 2002 by the National Vegetable Improvement Programme. 
Mbambande has very big, moderately firm round-shaped fruits (4-5 per flower cluster), 
starts flowering after 6-7 true leaves, has an intermediate growth habit with an average 
of 170 seeds per fruits, but is weak on root-knot nematodes.  It is high yielding (26-27 
kg/ha) and widely adapted throughout Malawi. 
 
63. Changu (Romittel) 
Released in August 2002 by the National Vegetable Improvement Programme.  Changu 
is resistant to root-knot nematodes, has medium-sized and soft-skinned fruits that are 
cylindrically shaped (7-8 per flower cluster), starts flowering after 7-8 true leaves, 
determinate growth habit and an average of 56 seeds per fruits.  This is also a high 
yielding (26-27 kg/ha) and is widely adapted tomato variety in Malawi. 
 
64. Mpindulitsa (Rodade) 
Released in August 2002 by the National Vegetable Improvement Programme.  
Mpindulitsa has very big, firm and medium-shaped fruits that are soft-skinned and 
peer-shaped (4-5 per flower cluster), flowers after 4-5 true leaves, but is weak on root-
knot nematodes.  Mpindulitsa is a high yielding (26-27 kg/ha) and is widely adapted 
tomato variety in Malawi. 
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TURNIPS “TANAPOSI” 

Turnips (Brassica rapa) is an important vegetable that is widely adapted 
in Malawi.  It does best on fertile soils that are well supplied with plant 
nutrients and are rich in soil organic matter content. 
 

65. White 
This variety, which is flat-rooted with short tops, matures very early.  The flesh and skin 
are white in colour. 
 
66. Golden Ball 
The skin and flesh colour of this variety is yellow.  It is globe-shaped, hardy and suitable 
for late sowing. 
 

MUSHROOMS “BOWA” 

Two varieties of mushrooms (Pleurotus spp) have been recommended 
for a commercial production in Malawi.  These are grown in 
mushroom houses made out of wooden framework covered with 
heavy plastic sheet and an outer covering of grass thatch.  
Mushrooms are grown on compost made of dried maize stover or 

rice straw to which little quantities of fertilizers are added.  The mycelia grows best at 
temperatures ranging from 24-280C on compost that is spawned, whereas mushroom 
formation requires temperatures of between 16-200C throughout cropping period.  The 
compost and soil in which this mushroom grows should have a pH of 7.0-7.5, with 
relative humidity of between 75-85%.  An exchange of oxygen and carbon dioxide is 
required, which can be achieved by opening and closing the ventilators.  The two 
varieties have a yield potential of between 10 and 15 kg/m2 for a ten week cropping 
period, but farmers yields are usually between 5 and 10 kg/m2 for the same period.  The 
yield comes in flushes, with the first three “flushes” of the crop giving the highest 
yields.  There is need to maintain cleanliness at all times, both inside and outside the 
mushroom house.  All these varieties are liked by consumers who buy them before they 
are open (button stage).  The specific characteristics of each variety are given below. 
 
67. TNS 1 
Released in 1980s by the National Mushroom Improvement Programme.  This is a white 
mushroom variety that has a slightly heard fruit with small buttons.  Its mycelia are 
smooth in appearance, and so too are the mushroom cap and the stripe. 
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68. TNS 2 
Released in 1980s by the National Mushroom Improvement Programme.  This is a white 
mushroom variety that has a hard fruit but with big buttons.  The mycelia of this variety 
are fluffy in appearance, whereas the mushroom cap and the stripe have some scales. 
 

TROPICAL, SUB-TROPICAL AND DECIDOUS FRUITS 

Fruit production has in the past been based on a few collected and selected species.  
However, a collection of well over 200 fruit varieties was made at Bvumbwe 
Agricultural Research Station recently.  Some of these offer rewarding prospects for 
commercial production, while others, have already been recommended for commercial 
production.  These include: avocadoes, bananas, citrus, mangoes, peaches and 
pineapples.  The recommended varieties have been chosen on the basis of yield, quality 
and market demand. 
 

APPLES 

Apples (Pyrus malus) do well in areas where the summers (i.e., the rainy 
season) are not excessively hot, and the winter (i.e., the dry season) are 
very cold.  The currently recommended varieties are described below. 
 

 
69. Tropical Beauty 
This variety has a fruit that is red in colour and crisp flesh.  The tree grows vigorously, is 
fairly upright, and is pollinated by Rome Beauty.  It bears well in areas with mild 
winters and ripens in late January. 
 
70. Rome Beauty 
This variety has large and red–stripped fruits that are roundish in shape.  The fruits 
have good flavour and are also good for cooking.  The tree has a semi-vigorous and 
spreading habit that bears well, and is self-pollinated.  The fruits ripen in March. 
 
71. RE 99 
This is a fairly upright variety that is a good bearer.  The fruit is yellow with red checks, 
and ripens in early March. 
 

AVOCADOES “MAPEYALA” 

Avocadoes (Persea americana) are extremely nutritious, containing far 
more fat and other nutrients than any other fruit.  They do well in warm 
and high rainfall areas and require deep and well-drained soils with 
relatively high organic matter levels.  The currently recommended 

varieties are:  Fuerte, Collinson, Mayapan and Anaheim. 
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72. Fuerte 
The fruits of this variety are rough-skinned, green in colour, pear-shaped, each 
weighing 227-454 g, and have an excellent texture and flavour.  It is the most popular 
local and export quality variety.  It grows into a large tree that is characterized by a 
spreading habit.  This is a high yielding variety whose picking season starts in June. 
 
73. Mayapan 
The fruits of this variety are large, rough-skinned, and roundish.  The fruits weigh 
between 510-680 g each with a medium-sized seed in a large cavity.  The fruit is of high 
quality and has an excellent flavour.  It is highly suited for both domestic consumption 
and for the export market.  The tree is large and fairly upright producing good fruits 
throughout the year. 
 
74. Collison 
The fruits of this vaiety are large, rough-skinned with a medium–sized stone that 
weighs between 510 and 850 g with an excellent flavour.  The tree is large and produces 
fairly high yields. 
75. Anaheim 
This variety has large, rough-skinned fruits that weight between 425 and 850 g each 
with an excellent flovour.  The fruits are good for both the local and export markets.  
This variety is also high yielding. 
 

BANANAS “NTHOCHI” 

Bananas (Mussa spp.) are a common cash crop in most parts of Malawi.  In 
some parts of Malawi, such as Karonga, they are also grown as staple food 
crop. 
 
75. Kabuthu 
This is a dwarf Cavendish type that is the most widespread clone in 

existence in Malawi.  It has a low stature, which makes it less susceptible to wind 
damage, but is susceptible to Radopholus similes that appears to be specific to it.  The size 
of the bunch and fingers varies with soil fertility and management.  It bears well under a 
wide range of environments, and seems to be better adapted to the cool climate 
conditions compared with other clones.  Recently, bananas have been attacked by the 
banana bunchy top virus disease. 
 

CITRUS 

The recommended citrus varieties can be categorized as follows: (i) 
Sweet orange (Valencia Late, Washington Navel and Hamlin).  (ii) Sour 
orange (Sevilli) (iii) Grapefruits (March’s Seedless and Red Blush), (iv) 
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Lemons (Eureka and Villa Franca), (v) Naartjie (Cape and Neno), and (vi) Lime (Tahiti 
and West Indian).  A brief description of each of these follows:- 
 
76. Oranges “Malalanje” 
Orange or malalanje is the most widely known of all the citrus fruits.  The tree is usually 
small and compact presenting an attractive picture with its dense foliage of dark green 
leaves and fragrant white flowers. The fruits are orange-coloured.  Sweet orange (Citrus 
sinensis), sometimes referred to as “China orange’ due to its place of origin, is colourful 
and spherical in shape.  It is good as dessert fruit.  Valencia Late, one of the best sweet 
orange varieties, produces good fruits of high quality.  Washington Navel, an early 
maturing variety, produces large easily peeled fruits, whereas Hamlin, one of the 
earliest orange to ripen, has a thin skin and few seeds.  Hamlin has a good colour when 
ripe, is juicy and sweet.   Sour orange differs from the other kings of oranges because it 
has a rough bitter peel with a slight depression at each end.  Its pulp is less juicy, has a 
flavour, and low sugar content.  It has a large amount of seeds.  The orange is too bitter 
to be a dessert fruit and the main commercial use of Seville is for the manufacture of 
marmalade.  The sour and the Sweet Valencia oranges are suited to both low and high 
altitude areas, whereas the Sweet Navel orange is suited to high altitudes. 
 
77. Grapefruit “Manyumwa” 
Grapefruit (Citrus paradise), is a tree that is similar in size to that of the orange.  The 
foliage is dense and the large white flowers posses a pleasing perfume.  The leaves, 
which are glossy and dark green on top, are white and downy underneath.  Marsh’s 
Seedless produces large fruits of very good flavour.  The fruit is thin-skinned and very 
juicy if grown below 600 masl.  It is almost totally seedless, keeps well and matures late 
in the season.  Red Blush is similar to Marsh’s Seedless but has a pink coloured flesh and 
suited to low altitude areas. 
 
78. Lemons “Mandimu” 
The lemon (Citrus liminium) tree is not as compact as the orange tree but has straggling 
and spreading branches.  The leaves are lighter in colour and the flowers are larger, with 
petals that are white above and purple below.  The fruit is oval in shape and yellow in 
colour when it is ripe.  The peel is well supplied with oil grands.  Eureka produces 
medium small fruits with very few seeds inside.  It crops well throughout the year.  The 
skin is medium thick and slightly rough.  It is very productive but more susceptible to 
neglect than other lemons.  It is nearly thornless.  Villa franca is practically thornless and 
grows strongly.  It is well suited to high altitude areas. 
 
79. Naartjies “Manachesi” or “Mandalena” 
The naartjies (Citrus reticulata), popularity known as “Tangerines” or “Mandalena” 
generally produces small trees than those of the sweet or sour orange varieties.  The 
fruits are also smaller and are flattened slightly at either end.  The peel can very easily 
be separated from the pulp and naartjies are very popular as dessert fruits among many 
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Malawians.  The segments of the pulp can also be easily separated from one another.  
The Cape naartjies produces very sweet, medium size fruits that have a good orange 
colour.  The Neno naartjies is a local selection made in the Kirk Range. It produces a 
high quality fruit and is commonly grown in many other suitable growing areas of the 
country, such as Ntchisi hills.  Naartjies are especially adapted to high altitude areas. 
 
80. Limes “Laimu” 
Lime (Citrus aurantifolia) is a small shrub-like tree with spreading irregular branches.  
Many of the varieties have sharp thorns in addition to the pale green foliage and clusters 
of small white flowers.  Tahiti variety produces roundish fruits with a greenish flesh.  It 
is mostly for the fresh market trade.  It is practically seedless.  The trees grow vigorously 
and is thornless and produces fruits on a year round basis.  The West Indian variety 
produces very small seedy fruits, which drop from the tree when mature.  The fruit is 
highly acidic, polyembryonic.  Lime is suited to low altitude areas. 
 
 
 
 

GRANADILLA “MAGEREGEDEYA” 

Granadillas (Passiflora spp.)or passions fruit are grown in small 
quantities in some parts of Malawi.  The fruit can be eaten fresh or as 
granadilla juice. The main granadilla species are grown in Malawi:  
Purple Grandadilla and Golden Grandadilla. 

 
81. Purple Granadilla 
The purple granadilla (Passiflora edulis) has round fruit with a hard rind and can be sold 
for processing or for the fresh market. It is suitable for commercial or garden 
production. 
 
82. Golden Granadilla 
The golden granadilla (Passiflora edulis forma floricarpa) is a large and longer fruit which 
is yellow in colour.  The pulp is more acid and is generally not liked on the fresh market.  
This species should be grown for processing; it is not suitable as a small gorden crop 
because isolated plants tend not to set fruit. 
 

MANGOES “MANGO” 

Mangoes (Mangifera indica) occur widely in all areas with adequate moisture, 
free from bush fires and fronts.  The majority of the trees grown at the 
present moment have small fruits with a fibrous flesh and good flavour that 
is liked by most Malawians.  However, for the export market, the fibreless, 
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red or purple blush varieties are preferred.  The recommended export quality mango 
varieties are described below. 
 
83. Haden 
This vaiety is mostly suitable for dry and hot areas, producing large (400-700 g) well-
coloured fruits.  It has excellent eating qualities and good transportation qualities.  Its 
only disadvantage is that it is susceptible to Anthracnose.  This is also an early maturity 
mango variety. 
 
84. Zill 
Zill is a typical mango variety that produces medium size (300-400 g) fruits, which are 
scarlet to dark-red when ripe.  The fruits have excellent internal quality, easy to 
transport, and has a long shelf life.  It is an early season maturing variety that is widely 
adapted. 
 
85. Irwin 
This variety is for most mango producing areas.  It has elongated but slightly flattish, 
medium-sized fruit that may weigh up to 450 g and measure as long as 12 cm.   It has 
excellent internal and external quality keeps provided it is picked at colour break.  The 
fruit also keeps well on the tree and in transportation.  It is an early season maturing 
variety. 
 
86. Fascell 
Fascell is like Zill in shape and size, but has a lighter cropper, and is medium season 
maturing variety. 
 
87. Davis-Haden 
This variety is similar to Haden but it is a medium season maturing variety and is more 
resistant to Anthracnose.  It is a regular cropper, with fruits of a mass up to 900 g. 
 
88. Palmer 
Palmer is a late season maturing variety that produces large and elongated fruits of 
between 600-700 g with good internal and external quality.  This variety is susceptible to 
bacterial black spot. 
 
89. Kent 
Kent is a late season regular maturing variety that is a heavy bearer of large fruits (up to 
900g).  It is especially suited for hot climates. 
 
90. Keitt 
Keitt is a new variety that bears plump, thick and large fruits of up to 900 g.  Like Kent, 
it is suited to hot climates.  The fruits have excellent internal and external qualities. 
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91. Anderson 
This is the best variety for the caning industry.  Anderson has a large fruit (<1,000 g) and 
is 28 cm long.  This variety has the disadvantage that its fruits crack. 
 
92. Tommy Atkins 
Tommy Atkins is a new mango variety that has been recommended for its excellent 
shipping qualities. 
 

PEACHES “PICHESI” 

There are two types of peach (Prums persica):  (i) the freestone, and (ii) the 
Clingstone.  The Freestone peaches are white fleshed, earlier fruitings, stand 
higher winter temperatures and have a short dormancy period under Malawi 
field conditions.  The Clingstone peaches have excellent eating and canning 

quantities.  The fruit is reddish yellow, with a deep orange colour, film, fine-textured, 
and with the most distinctive flavour.  The varieties are late fruiting due to along 
dormancy period.  The recommended Freestone group varieties are ”Floridared, Bells 
November, Earlibelle, Kilierankie, Angel, and Waldo Improved.  The Clingstone group 
include:  Professor Neetling and Oom Sarel. 
 
93. Floridared 
This is a heavy yielder producing white-fleshed fruits with an excellent flavour.  The 
fruit ripens in early September, and has a vigorous and spreading habit. 
 
94. Bells November 
This variety produces medium to large white-fleshed fruits of excellent flavour.  The 
tree is vigorous, fairly spreading, heavy bearer, with the fruits ripening in mid-
September. 
 
95. Earlibelle 
The fruits of this variety are medium-sized, with a creamy white and reddish blush skin, 
and a white flesh that has a pleasant flavour.  The tree grows vigorously, is a heavy 
bearer that requires severe thinning. The fruits ripen in early November. 
 
96. Kilierankie 
This variety produces medium to large-sized yellow fruits with a red check.  The fruits 
have an excellent flavour.  The tree grows vigorously and is a heavy bearer. 
 
97. Angel 
Angel produces large, yellow, white-fleshed fruits with a red check.  The tree is fairly 
vigorous and spreading, and a heavy bearer with the fruits ripening in early December. 
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97.   Waldo Improved 
This variety is a heavy bearer that produces medium-sized white-fleshed fruits with a 
red blush.  The tree grows vigorously and has a spreading habit.  The fruits ripen in 
December. 
 
98. Professor Neetling 
This is a good bearing variety that produces highly flavoured with a firm flesh.  The tree 
grows vigorous and is fairly spreading.  The fruits ripen in mid-December. 
 
99. Oom Sarel 
This variety produces fruits that are deep yellow in colour when ripe.  It is a good bearer 
that has a vigorous to a fairly good spreading growth habit. 
 

PINEAPPLES “NANAZI” 

Pineapples (Ananas sativa) are a popular tropical fruit consumed by many 
Malawians.  They are cultivated on an economic scale and grown throughout 
the country, but are more concentrated in Mulanje district.  Two main varieties 
are currently grown:  Smooth Cayenne and Queen. 

 
100. Smooth Cayenne 
Smooth Cayenne is the leading commercial pineapple variety that is high yielding with 
various other desirable characteristics.  The fruit is cylindrical in shape with slight 
tapering.  It has flat eyes with dark orange skin and a pale yellow-yellow flesh colour.   
The fruit is tender, juicy, sweet, mildly acidic and low fiber content.  The fruit weighs in 
average of 2 kg with a medium-sized core.  The leaves are smooth with a few spines 
near the tip.  These characteristics make it very suitable for the canning industry.  
Thisvariety is susceptible to mealy-bug (Rseudococcus cockerelle) wilt. 
 
101.  Queen 
This variety has good qualities as a fresh fruit but it is low yielding.  The fruit is conical 
in shape with deep eyes, has a yellow outside and a deep yellow flesh colour.  It is 
sweeter than Smooth Cayenne, less acidic, low fiber, weighs between 450 and 900 g and 
has a small core.  The leaves are spiny.  This variety is not preferred for the canning 
industry because of its small fruit size and deep eyes.  One main advantage of this 
variety is that it is more resistant to diseases compared with Smooth Cayenne. 
 

PLUMS 

Plums (Prunus carasifera) are delicious fruits that require cold winters and warm 
summers.  They should be grown in sheltered positions because even nearly ripe fruits 
may be blown-off by heavy winds.  Two varieties are recommended for commercial 
production: Methley and Satsuma 
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102 Methley 
The fruits of this variety are medium-sized, deep red and purple bloom in colour when 
ripe.  The flesh is red, has a pleasant flavour, sweet right down to the stone, and is also 
suitable for cooking.  The tree grows vigorously and has a spreading habit.  It bears 
heavily and requires severe thinning.  This variety is self-pollinating, blooms in the early 
September and ripens early in December. It is an excellent fruit for the home. 
 
103. Satsuma 
This variety has red and good-sized fruits.  The flesh is blood red with a pleasing 
flavour.  The tree has a spreading habit and bears fairly well.  It blossoms in mid 
September and ripens in mid January.  This variety is resistant to bacterial spot and is 
the finest plum for jam making. 
 

STRAWBERRIES 

Different strawberry (Fragaria vesca) varieties are preferred for different 
purposes.  For example, the very highly coloured Cambridge Favourite variety 
is preferred for canning, whereas the Red Gauntlet Variety is highly suitable for 
the overseas fresh market. 
 

104.  Nankhunda 
This is a local strain selected in Zomba.  Its fruits are strong red-coloured and have a 
delicious flavour.  It is an early maturing variety, starts cropping in early July and 
finishes towards the end of December.  The berries are soft, and thus only suitable for 
local markets near the farm.  It has yield potential of between 2,200 and 3,400 kg/ha. 
 
105.  Cambridge Favourite 
This variety grows very vigorously and produces medium to heavy, or small to 
medium-sized berries.  The fruits are of good shape and flavour.  It matures slightly 
later than Nankhunda, and cropping starts in September and finishes in January.  It has 
yield potential of between 4,500 and 5,600 kg/ha. 
 
106. Red Gauntlet 
This variety bears large scarlet fruits.  The berries are very firm, and stand up well for 
transportation to market.  The berries are also little affected by rain damage.  
Unfortunately, the plants produce few runners, but it is quite an outstanding variety 
that produces high quality berries up to May.  It has yield potential of between 5,600 
and 6,700 kg/ha. 
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TREE NUT CROPS 

Tree nuts are an important cash crops and sources of foreign exchange earnings in 
Malawi.  The most common and important tree nut crop are tung, macadamia and 
cashew nuts. 
 

TUNG 

Tung (Aleurities Montana) is one of the most commonly grown tree nuts for production 
of high quality drying oil.  High yielding clones have recently been developed through 
selection from outstanding mother trees.  Currently, six clones are recommended for 
commercial production: 248, 924, 1178, G88 and G69.  The clones produce a heavy crop 
of large early maturing fruit of high oil content.  The trees are of low to medium vigour, 
have more potential fruiting points in the early years and area heavy bearers, produce 
strong secondary branches on short internodes resulting in the formation of a dense 
head.  The branches have a low spreading habit, good access and excellent canopy. 
 
1. Clone 358 
The mother tree had an excellent record for quite a good number of years.  This is the 
highest yielding clone and has been planted more extensively than any other clone, and 
has at all the times given good results.  It is a heavy bearer producing large fruits than 
that have many distinct ridges on the skin.  It has an average yield potential of 2,340 
kg/ha per year. 
 
2. Clone 248 
The mother had maintained a good record for a long time.  This is the second highest 
yielding clone.  It is a heavy and consistent bearer producing large nuts with an average 
potential yield of 2,090 kg/ha per year. 
 
3. Clone 924 
This is a good and consistent bearer that is similar to Clone 248, but produces medium 
size nuts that have less pronounced ridges on the skin.  The trees grow vigorously with 
branches that have a dropping habit and produces large-sized nuts that are pointed at 
the tip and less pronounced ridges on the skin.  It has a yield potential of 2,090 kg/ha 
per year. 
 
4.  Clone 277 
Clone 277 is a good bearer with as fairly vigorous branching and dropping habit.  It 
produces large-sized nuts that are pointed at the tip with less pronounced ridges on the 
skin.  It has an average yield potential of 2,050 kg/ha per year. 
5.  Clone 1178 
This clone has branches that have a spreading habit and produces nuts with pronounced 
grooves on the skin.  It has an average yield potential of 2,050 kg/ha per year. 
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6.  Clone G88 
This is a good and promising clone that produces medium-sized nuts.  It has a high 
average yield potential of up 3,150 kg/ha per year. 
 
 
7.  Clone G69 
This is another fairly good and vigorous bearing clone that produces very big nuts that 
have pronounced ridges on the surface.  The tree is fairly upright and has an average 
potential yield of 2,540 kg/ha per year. 
 

MACADAMIA “MAKADEMIYA” 

Macadamia (Macadamia integrifolia) originates from Queensland in Australia.  
However, at the present moment Hawaii leads in the production of 
macadamia in the world.  The first clones to be grown in Malawi in the 1960s 
were imported from Hawaii.  Macadamia is adapted to high altitude areas in 
the Shire highlands, Mulanje, Zomba, Nkhata-Bay, Ntchisi hills and Viphya 

plateau.  Although this was initially an estate crop, new clones are also being evaluated 
under smallholder farm conditions under the auscipices of the Smallholder Macadamia 
Development Project that is implemented in Kasungu and Mzuzu Agricultural 
Development Divisions.  During the 1970’s many macadamia clones have been 
evaluated, and some have been recommended for production in Malawi.  These include: 
(i) clone 246 (Keauhau), clone 333 (Ikaika), clone 508 (Kakae) and clone 660 (Keau), 
which have an average yield potential of 4,250, 3,740, 3,040 and 2,544 kg/ha per year, 
respectively, (ii) During the 1980’s three other clones: clone 244 (Kau), clone 741 (Mauka) 
and clone 800 (Makai), which produce 4 times as many nuts per tree of better quality, 
and 10% more first grade kernels than the previously recommended clones, have also 
been recommended.  Recently, clone 788 has been added to the list.  A brief description 
of these clones follows. 
 
8. Clone 246 (Keauhau) 
Released in the 1960s by the National Fruit Tree Improvement Programme.  This is a 
vigorous tree with a medium open head, spreading branches that are medium open 
with medium wide crotch angles.  The nuts are fairly large, of average diameter (about 
25 mm), with a shell that is very slightly pebbled, dark in colour with scattered 
conspicuous lighter coloured speckles.  It is immune to Anthacnose (Gloesporium). 
 
9. Clone 660 Keau) 
Released in 1960s by the National Fruit Tree Improvement.  This is a vigorous tree with 
a well-formed ascending branch structure, so that it does not take up so much space as 
the spreading types. It has strong branches with medium and wide crotch angles.  The 
nuts are medium-sized, about 23 mm diameter, whereas the shell is smooth and 
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medium and brown in colour with variable amounts of light speckling.  It has good 
resistance to Anthracnose. 
10. Kau (344) 
Released in 1971 by the National Fruit Tree Improvement Programme.  This clone 
resembles Keauhau (246) in both characteristics and productivity, but has appreciably 
better quality kernels.  Its tree form is more upright than 246 or 333 so that it can be 
planted at a closer spacing to give more trees per unit area.  It is hardy and more wind 
resistant, the in-shell nuts are characteristically smooth, medium brown in colour and 
speckled with a few light spots. 
 
11. Mauka (741) 
Released in 1977 by the National Fruit Tree Improvement Programme.  This clone has 
performed very well at high elevations where most other clones give marginal nut 
yields.  The tree has a vigorous growth habit that is upright with an oval crown, strong 
branches structure and wide crotch angles.  It is a hardy tree. 
 
12. Makai (800) 
Released in 1977 by the National Fruit Tree Improvement Programme.  This clone is 
better adapted to lower elevations compared with other clones.  It is a seedling of 
Keauhau (264) and is similar to 246 in tree form, nut characteristics and yield potential.  
The kernel quality and percent of first grade kernels are, however, better than those of 
Keauhau.  The nuts are brown on relatively large clusters of 5-10 nuts per raceme.  The 
in-shell nuts are medium to large in size and the kernels are light cream coloured with a 
relatively high oil content.  The tree form of this clone is broad and spreading with a 
strong branch structure and wide crotch angles.  Anthracnose resistance is excellent and 
has low stick-tights nuts remaining on the tree after the main harvest season. 
 
13. Clone 333 (Ikaika) 
Released in 1980s by the National Fruit Tree Improvement Programme. This is a 
vigorous hardy macadamia tree with an open head and spreading branches with fairly 
wide crotch angles.  The nuts are medium in size with an average diameter of 23 mm.  It 
grows well in areas where the soils are shallow and there is limited wind protection.  It 
is not well adapted to cool areas in Malawi where it produces a lot of small nuts. 
 
14.  Clone 508 (Kakea) 
Released in the 1980s by the National Fruit Tree Improvement Programme.  This is a 
vigorous tree with a round head.  The tree forms a conical shape and has medium 
density branches that are generally strong with medium wide crotch angles.  The nuts 
are medium in size with smooth or slightly pebbled shells.  It has medium resistance to 
Anthacnose. 
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15. Clone 788 
Released in August 2001 by the National Fruit Tree Improvement Programme.  Clone 
788 belongs to a new generation of Hawaiian macadamia clones that were imported into 
Malawi in 1986.  This clone bears very early, is high yielding (more than 20 kg/tree), 
produces high quality kernels, and is resistant to several insect pests, including the nut 
borer. 
 

ROOTS 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 and 
potatoes.  Even in areas where maize is the staple food crop, these are often important 
food supplements, and some cases, such as some parts along the lakeshore plain, 
cassava replaces maize as a staple food crop.  With there current droughts over the last 
ten years, root and tuber crops have become very important food security crops. 
 

CASSAVA “CHINANGWA” 

Cassava (Manihot esculenta Crantz) is the most important root crop in Malawi, 
and only second to maize as a staple food crop.  Cassava is adapted to many 
environments in Malawi, but the main growing areas include (i) a northern 
belt along the Lakeshore plain (between Karonga and Nkhotakota) where 
more than 80% of the farmers grow this crop, and is a staple food crop for 

more than 15% of the population, (ii) a southern cassava belt (Mangochi, Machinga, 
Zomba and the southern Shire Highlands), and (iii) a central belt (Mainly Dedza), where 
it is a secondary crop. 
 
In the later two areas, cassava is manly grown as a source of income, and for brewing 
beer.  In these areas, it is also grown as a supplementary crop in the event that maize 
fails. Although cassava is adapted to many agro-ecological zones, but potential yields 
are limited by: (i) low temperatures (below 150C), (ii) water logging, and (iii) frost.  Sour 
cassava varieties are usually processed in flour (after soaking) and for beer making, 
whereas the sweet varieties are recommended for eating as a snack.  The common insect 
pests and diseases of cassava include: (i) cassava mosaic virus (CMV), (ii) cassava green 
spider mite (Mononychelus tanajoa Bondar.), and (iii) cassava mealybug (Phenacoccus 
manihoti).  A description of the recommended varieties follows. 
 
1. Chitembwere 
Released in 1980s by the National Roots and Tuber Crops Improvement Programme.  
Chitembwere is a sweet and late maturing variety (15-18 months) with yields averaging 
between 20,000 – 23,000 kg/ha. 
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2. Mbundamali  or Manyokola 
Releeased in 1980s by the National Roots and Tuber Crops Improvement Programme.  
This is a sweet and medium maturing variety (12-15 months) with a yield potential of 
between 15,000 and 20,000 Kg/ha. 
 
3. Nyasungwi 
Released in 1980s by the National Roots and Tuber Crops Improvement Programme.  
Nyasungwi is a sweet, medium maturing variety (12-15 months) with a yield potential 
of between 12,000 and 21,000 kg/ha. 
 
4. Gomani 
Released in 1980s by the National Roots and Tuber Crops Improvement Programme.  
This is a bitter early maturing variety (9-12 months) that has a yield potential of between 
10,000 and 13,000 kg/ha under marginal growing conditions, but this can increase to 
25,000 kg/ha under good management. 
 
5. Mkondezi (Mk91/478) 
Released in 2000 by the National Roots and Tuber Crops Improvement programme.  
This variety originates from IITA, Nigeria.  It is a bitter variety that was locally selected 
as MIC91/478.  It has purple and hairless young leaves that turn green when mature.  
The stems are light brown when mature and have one to two branching levels.  The 
roots are conical in shape with a brown outer skin, white inner skin and white fresh 
colour.  It matures in 9 to 15 months, and produces fresh root yields of between 13,000 
and 25,000 kg/ha. It has tolerance to cassava mosaic disease (CMD) and cassava mealy 
bug (CMG).  
 
6. Maunjili (TMS 91934 
Released in 2000 by the National Roots and Tuber Crops Improvement Programme.  
This variety also originates from IITA, Nigeria, which is also a bitter variety that has 
been selected from IITA clone TMS 91934.  It has light purple young leaves with some 
little hair that turn green when mature.  The stems are light brown when mature with 
two to three branching levels.  Its roots are cylindrical in shape with a brown outer skin, 
white inner skin and a white fresh colour.  It matures in 9 to 12 months after planting, 
and produces fresh root yields of between 15,000 to 22,000 kg/ha.  It is tolerant to 
cassava mosaic disease (CMD) and cassava mealy bug (CMG). 
 
7. Silira (TMS 601428) 
Released in 2000 by the National Roots and Tuber Crops Improvement Programme.  
Silira was originally bred at IITA as TMS 601428).  This is also a bitter variety, although 
it is less bitter than Mkondezi and Maunjili.  It has purple and hairless young leaves that 
turn green when mature.  The stems are green with two to three branching levels.  The 
roots are cylindrical in shape, and have a brown outer skin, white inner skin and white 
fresh colour.  It matures in 12 to 15 months after planting: producing fresh root yields of 
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between 10,000 to 16,000 kg/ha.  It is tolerant to cassava mosaic disease (CMD) and 
cassava mealy bag (CMG), but is susceptible to cassava green mite (CGM). 
 
8. Yizaso (CH92/112 
Released in August 2002 by the National Roots and Tuber Crops Improvement 
Programme.  Yizaso is a bitter, high yielding (25,000 kg/ha) variety that is tolerant to 
CMV and performs particularly well in areas characterized by long wet seasons.  The 
leaves, which have little hairs, are light purple in colour when young and turn light 
green when mature.  The petioles are red and the stems are light brown with two to 
three branching levels.  Its roots are cylindrical in shape with a brown outer skin, and a 
white inner skin with a white flesh colour.  Yizaso has good quality kondowole 
processing characteristics. 

 

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.  In the 
Shire Valley, sweetpotatoes are grown under residual moisture in dimbas 
mainly for food, whereas elsewhere, they are grown for sale, especially to 

urban dwellers that use it as a snack or a substitute for bread.  The major diseases and 
insects pests that attack sweetpotato include: (i) the sweet potato virus, and (ii) the 
sweetpotato weevil (Chylas punticelis). 
 
9. Kamchiputu 
Released in the 1980s by the National Roots and Tuber Crops Improvement Programme.  
This is a semi-runner plant type that yields between 15,000 and 20,000 kg/ha.  The fresh 
of the unpeeled colour is khakish with an egg yolk that is yellow when peeled.  It cooks 
to an egg yolk yellow colour. 
 
 
 
10. Babache 
Released in the 1980s by the National Roots and Tuber Crops Improvement Programme.  
This is a runner type that yields between 15,000 and 25,000 kg/ha.  It is traditionally 
grown in the Shire Valley.  The fresh unpeeled colour is purple, but light yellow when 
peeled.  It tastes sweet and starchy with a fibrous outer layer.  It cooks to a yellow 
colour. 
 
11. Kenya (Kenya SPNO) 
Released in the 1980s by the National Roots and Tuber Crops Improvement Programme.  
This is a bunchy type sweetpotato variety that yields between 25,000 and 35,000 kg/ha. 
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The fresh unpeeled colour is white, and yellow when peeled. It cooks to a deep yellow 
colour, and it is very tasty. 
 
12. Lunyangwa (LRS 407) 
Released in the 1990s by the National Roots and Tuber Crops Improvement Programme.  
This is a runner type variety that yields between 20,000 and 25,000 kg/ha.  The fresh 
unpeeled colour is white; and light yellow when peeled.  It cooks to a light yellow 
colour, with a sweetness that is mild, and is watery with little starch. 
 
13. Kakoma (TIS 3017) 
Released in the 1990s by the National Roots and Tuber Crops Improvement Programme.  
This variety is a runner with purplish growing shoots, and yields between 20,000 and 
30,000 kg/ha.  The tubers are red skinned and uniform in size and mature between 3 
and 4 months after planting under good management. 
 
14. Semusa (Cemsa 74-228) (CIP 400004) 
Released in 2000 by the National Roots and Tuber Crops Improvement Programme.  
This variety was originally introduced from the International Potato Centre (CIP) as 
Cemsa 74-228.  It has a spreading growth habit and produces green mature leaves with 
five moderate lobes.  The vines are green in colour and mature in 5 months after 
planting, producing fresh roots that yield between 16,000 and 30,000 kg/ha.  The tubers 
have a cream, purple tinged skin or cream fresh colour. The tubers are large and cook to 
a tasty floury texture, with a dry matter content of about 35%.  It is tolerant to the 
sweetpotato virus disease (SPVD). 
 
15. Mugamba (CIP 440034) 
Released in 2000 by the National Roots and Tuber Crops Improvement Programme.  
This is another variety introduced from the International Potato Centre (CIP) with a 
semi-erect growth habit.  Its vines are green in colour, thick and do not creep much on 
the ground.  It produces green leaves with one triangular lobe.  The tubers mature in 5 
months after planting, producing roots that yield between 12,000 and 26,000 kg/ha.  The 
tubers are smaller in size compared with Semusa, with a cream and orange patched skin 
and flesh.  The tuber has a dry matter content of 35%.  It is floury and has a good taste 
that is acceptable to consumers.  This variety is tolerant to the sweetpotato virus disease 
(SPVD) and the sweetpotato weevil (SPW). 
 
16. Tainoni (Tainoni 57) 
Released in 2000 by the National Roots and Tuber Crops Improvement Programme.  
This variety was originally introduced from the Asian Vegetable Research and 
Development Centre (AVRDC) as Tainoni 57.  It has thin vines that are green in colour 
and a purplish tip that is characterized by an extreme spreading growth habit.  Its 
mature leaves are green with three deep lobes.  Whereas the immature leaves are 
slightly purple.  Tainoni matures between 4 and 5 months after planting, producing 



83 

fresh roots that yield between 17,000 and 21,000 kg/ha.  The tuber skins are pale yellow 
in colour, and are smaller than those of Semusa and Mugamba, and tend to be more 
numerous.  The flesh is deep yellow, hence high in b-corotene.  Its dry matter content is 
about 30%, which is lower than that of Semusa and Mugamba.  It is tolerant to the 
sweetpotato virus diseases (SVD).  
 
17. Salera 
Released in August 2002 by the National Roots and Tuber Crops Improvement 
Programme.  Salera, originally known as CIP 1941/121, is a prolific and high yielding 
variety (22,000 kg/ha) that is comparable to Semusa (22,000 kg/ha) but higher than 
Kenya (16,000 kg/ha).  It produces many medium-sized roots (6 roots per plant) 
compared with Semusa or Kenya (3 roots per plant).  This is a trait preferred by traders 
who sale tubers by number rather on a per weight basis.  It is tolerant to major insect 
pests and diseases, including the sweetpotato weevil.  This is a sweet and mealy variety 
with dry matter content of 32%, which is comparable to Kenya (38%) and Semusa (35%).  
It can be cooked unpeeled, and advantage for commercially minded individuals. 
 

POTATOES “KACHEWERE” 

Potato (Solanum tuberosum) is an important food and cash crop.  This 
crop widely eaten by many Malawians as chips, and its popularity is 
growing.  Potatoes, also known as Irish potatoes, are adapted to cool 
high altitude areas that receive adequate rainfall, such as Tsangano, 

Mwanza, Neno, Dedza, Shire highlands, Ntchisi, Viphya and Nyika plateaus, and Phoka 
hills.  The currently recommended varieties are of Scottish, South Africa and Dutch 
origin.  However, the South African varieties may have originally been introduced from 
Holland, so that they may not be too different from the Dutch varieties.  The 
differentiating characteristics of these varieties are given below. 
 
SCOTTISH VARIETIES 
 
18. Roslin Eburu (B53) 
Roslin Eburu is a white-fleshed tuber with a good flavour.  It has shallow eyes and good 
cooking qualities.  This variety has good resistance to late blight (Phytophthora infestans) 
and is slightly susceptible to early blight (Alternaria solani).  It is late maturing, taking 3 
to 4 months to mature.  It stores well but has short dormancy period, so it is useful 
where 2-3 crops can be grown per year. 
 
19. Roslin Castle 
This variety is similar to Roslin Eburu but tends to produce a smaller tuber of tubers and 
is more susceptible to early blight.  It has a slightly longer dormancy period, but can still 
be grown for a winter cropping. 
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20. Roslin Tsangano 
This is a vigorously growing high-yielding variety with good culinary properties with 
square kidney-shaped tubers that have shallow eyes, white flesh, but large tubers that 
tend to be tough.  It has excellent resistance to late blight, but moderate resistance to 
virus X and S. It stores well, and can be used for planting twice in a year. 
 
21. Roslin Bvumbwe 
Roslin Bvumbwe is similar to Roslin Tsangano, only that the tubers are oval-round and 
slightly more susceptible to early blight.  It is slightly better flavoured than Roslin 
Tsangano, and its yield potential is slightly lower, and does not produce coarse large 
tubers. 
 
SOUTH AFRICAN VARIETIES 
 
22.  853/1 (Van der Plank) 
This is a good yielder characterized by long, per-shaped, white-skinned fleshed tubers 
with an average flavour.  It keeps very well and has a long dormancy period.  It can be 
safely kept at ambient temperatures from April to December.  This variety has good 
resistance to late blight, and is also fairly resistant to early blight.  It is resistant to leaf 
rollers, virus Y and A, but susceptible to virus X, but has considerable drought 
resistance.  This variety can produce tubers of close to one kilogram per plant. 
 
23. 890/20 
This is a small haulmed moderate yielder of oval white-fleshed tubers that is rather 
bland in flavour. It has good resistance to late blight, fairly resistant to leaf rollers, Virus 
Y and A, but susceptible to virus X.  It stores exceptionally well and has a long 
dormancy period, is not suitable for planting twice a year, is susceptible to hollow heart, 
and should, therefore, be planted at closer spacing to avoid the production of oversized 
tubers.  It has excellent drought resistance because it has a very tough skin. 
 
DUTCH VARIETIES 
 
24. Desire 
This is a long red-skinned oval-shaped tuber with shallow eyes and a light yellow flesh 
with excellent eating qualities, especially for chips.  This variety, however, is susceptible 
to late blight and slightly susceptible to virus Y, X and leaf-roll virus.  It is a medium to 
late maturing variety (up to 3 months) that stores well and has a long dormancy period. 
 
25. Pimpernel 
This is a variety that has dark re-skinned tubers that are round to oval, well shaped with 
shallow eyes, and are slow in maturing.  The flesh of the tubers is yellow.  This variety 
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has a fairly good yielding potential, keeps very well, and has good resistance to 
drought. 
 
26. Arka 
Arka is red-skinned, large-sized, long and oval-shaped light yellow-fleshed variety.  It is 
excellent for eating in any form and makes chips of advertisement quality.  It is a good 
yielder that has good resistance to drought and late blight and is immune to virus A. it 
stores well and has a long dormancy period. 
 
27. Spartaan 
This is a moderate yielder that has round to oval tubers that are well-shaped with 
shallow eyes.  It has a light yellow flesh, but with weak hulm growth, good resistance to 
late blight and virus Y, and is also immune to virus A.  It has excellent storage 
characteristics with a moderate dormancy period. 
 
28. Up-to-Date 
This is a heavy yielder with long oval-shaped and large-sized white-fleshed tubers with 
good eating qualities.  This variety tends to go watery in storage, and is susceptible to 
late blight. 
 
29. Pentland Crown 
This variety has round, nice-shaped tubers that are medium in size.  The flesh and skin 
area light yellow in colour.  It is tolerant to drought but has moderate susceptibility to 
blight under Malawi conditions.  It cooks firmly and is good for frying and has a neutral 
flavour. 
 

YAMS 

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 early all 
agro-ecologies of Malawi.  There are currently four yam varieties that have 

been selected from local collections. 
 
30. Mulanje (Accession 2) 
Partially released in November 2005 by the National Roots and Tuber Crops 
Improvement Programme.  Mulanje (Accession 2) yields between 8,000 and 35,000 
kg/ha under Malawi’s unimodal rainfall distribution pattern of between 4 and 5 
months.  However, the ideal (Dioscorea aluta) climatic conditions are characterized by 
more than six months of high rainfall (<1,500 mm) that is well distributed over a period 
of 8 months or more with high temperatures (<250C.  Mulanje, which originates from 
Mulanje district, has a good appearance, an average flavour and a good texture, but 
hard to chew. 
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31. Swenga (Accession 3) 
Partially released in November 2005 by the National Roots and Tuber Crops 
Improvement Programme.  Swenga (Accession 3) yields in the range of 10,000 to 21,000 
kg/ha under Malawi’s agro-climatic conditions.  Swenga, which was collected from 
Thyolo district, has a good appearance, flavour and texture. 
 
32. Molosa (Accession 4) 
Partially released in November 2005 by the National Roots and Tuber Crops 
Improvement Programme.  Malosa (Accesion 4) yields in the range of 3,000 to 13,000 
kg/ha under Malawi’s agro-climatic conditions.  Malosa, which was collected from 
Zomba district, has a good appearance, flavour and texture, with smooth tubers that 

grow quite large.  During the 2002/03 crop season, Malosa was affected by Anthracnose. 
 
 
33. Chizunga (Accession 6) 
Partially released in November, 2005 by the National Roots and Tuber Crops 
Improvement Programme.  Chizunga (Accession 6) yields in the range of 11,000 to 
29,000 kg/ha under Malawi’s agro-climatic conditions.  Chizunga, which was collected 
from Thyolo district, has a good appearance, flavour and texture. 
 

SPICES 

Spices are an important value crops with an enormous export potential.  Spices are 
adapted to a wide range of environments in Malawi.  They are mainly used in the food 
processing industry.  The most common spice grown by farmers in Malawi is chilies, 
whereas the others include pepper, paprika, ginger, turmeric, coriander, cardamom and 
cinnamon. 
 

CELERY 

Celery (Apium graveolens) is an important spice crop that is widely adapted 
on well-drained fertile soils, presently, two varieties are recommended for 
use by farmers. 
 

 
1. Golden Self-blanching 
This variety has tender stalks and a heart that is solid, free from strings with the most 
delicious nutty flavour.  It is crispy and juicy.  It is a very early maturing variety (82 
days) and is in much demand by the market in the country. 
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2. Celeriac (Apium graveolens) (Giant Plague) 
This is sometimes referred to as turnip-rooted celery.  The plant is dark green in colour 
with a hollow stalk.  The roots are globe-shaped and 4-8 cm in diameter.  It is ready for 
use in 110 days after transplanting. 
 

GINGER 

Ginger (Zingiber officenale) is a slender perennial herb, usually grown as an 
annual crop that is 30-100 cm tall, with a robust branched rhizome borne 
horizontally near the surface of the soil.  It bears leafy shorts that are close 
together.  Two local varieties are available at Bvumbwe that can be 

distinguished based on the basis of the size of the rhizomes: one has larger rhizomes 
than the other.  The shoots are leafy, erect, 50-80 cm tall and about 5 mm in diameter.  
The lamina is thin, sub-sessile, linear-lanceolate, darkish-green above and paler beneath, 
usually 5-25 cm long, 1-3 cm wide, and narrowed evenly to a slender tip.  The roots are a 
fleshy rhizome that are hard and thick, somewhat laterally compressed, about 1.5-2.5 cm 
in diameter, and white within. 
 

TUMERIC “CHIKASU” 

Turmeric (Curcuma domestica) is an erect perennial herb of the ginger 
family.  It is grown as an annual crop.  Three varieties are available, but 
the description given here is for the main and promising variety.  The 
leafy shoots rarely exceed 100 cm in height and are erect in stature 

having 6-10 leaves with the leaf sheaths forming a pseudostem.  The lamina is 
lanceolate, acuminate and thin that is dark-green above and pale-green beneath, but is 
usually up to 30 cm long and 7-8 cm wide. The primary tuber at the base of the aerial 
stem is ellipsoidal, about 5 cm long and by 2.5 cm side, having rhizomes that are 5-8 cm 
long, 1.5 cm thick, straight or a little curved with secondary branches in two rows, 
which may have tertiary branches, the whole forming a dense chip.  The rhizomes have 
a distinctive taste and small.  They are brownish and scaly outside and a bright orange 
colour inside.  The young tips are white. 
 

CARDAMOM 

Cardamom (Elettaria cardamomum) is a tall herbaceous perennial plant with 
branched subterranean rhizomes from which arise several erect leafy shoots 
and panicles.  The surface layer has a stout, rather woody horizontal rhizome 
that has numerous fibrous roots.  The leafy shoots that are 10-20 in number 
and about 20 to 55 cm to all are composed of leaf sheaths and are borne in 
thick clumps.  These arise from a root stock at the base of a leafy shoots that 

are 60-120 cm long.  These are erect, recumbent or decumbent slender panicles.  The 
flowers are hermaphrodite and zygomorphic. The fruits are a triloculor capsule that fuse 
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form the globose, and are pale-green to yellow in colour.  Each fruit contains 15-20 
seeds, which are dark brown, angled, regose, aromatic, about 3 mm long, and with a 
thin mucilaginous aril.  Two cultivars are available at Bvumbwe. 
 
3. Malabar cardamom 
Released in the 1970s by the National Spices Improvement Programme.  This variety 
rarely exceeds 27 cm in height and has leafy shoots.  The leaves, which are hairy on the 
lower surface, are 30-45 cm long; the panicles are 60-90 cm long and prostrate; the fruits 
are small, globose, rounded and are lightly ribbed.  This race is very susceptible to Katte 
or mosaic virus. 
 
4. Mysore  cardamom 
Released in 1970s by the National Spices Improvement Programme.  This variety has a 
robust growth habit with leafy stems of up to 500 cm in height and large coarse leaves 
which are glabrous beneath.  The panicles are erect, or arching, whereas the fruits are 
longer, fuse form three-angled and ribbed.  This veriety is resistant to Katte or mosaic 
disease.  It is considered to be more suitable for higher elevations than the Malabar 
cardamom.  It thrives well over a wide range of climate conditions, and is hardier and 
not very demanding in its water requirements. 
 

SWEET PEPPER “TSABOLA OSAWAWA” 

Sweet pepper (Capsicum annum) is used as a spice in the food 
processing industry.  Pepper is adapted to a wide range of elevations 
starting from low altitudes areas to 1,500 masl.  It does best on well-
drained soils that are rich in soil organic matter, but slightly acidic, and 

characterized by a total amount of 2,500 mm or more of rain that is well-distributed, 
such as Mulanje, Nkhata Bay, Karonga north and Thyolo.  Besides sweet pepper, there is 
what has generally been called pepper (Piper nigrum).  Pepper can be categorized into 
two: (i) black pepper, which is the whole dried fruit, and (ii) white pepper, which is the 
fruit whose mesocarp has been removed. 

5. California Wonder 
This variety produces large, thick-meated fruits that are about 15 cm long and 10 cm in 
diameter.  The fruits have a beautiful rich glossy bright red colour when ripe. 
 

CHILIES 

Chilies (Capsicum spp.) are the dried ripe fruits of the pungent forms of 
Capsicum.  Amongst the most pungent of the chilies are the small fruits of 
Capsicum frutescens family which has become naturalized in many 
tropical countries.  The fruits are sometimes known as bird’s chilies.  The 

Capsicum annum group is usually slightly larger and less pungent.  Chilies can be grown 
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commercially in the tropics from sea level to 2,000 masl.  They do not thrive well at low 
temperatures below 150C and at day temperatures that are above 320C that prevent fruit 
set.  Dry spells during the maturity period are essential for proper drying of the chilies.  
Chilies will grow on a variety of soils, provided they are not grown on the same areas 
with tobacco as these are attacked by similar diseases.  The available varieties are 
described below. 
 
6. Birds eye “Kamphiripiri” 
This is a short-lived late maturing perennial sub-shrub that grows to a height of 50 to 
150 cm and lives for a period of 2 – 3 years.  The pedicels are frequently in pairs, usually 
small and narrow with a pointed tip measuring 7-30 mm in length and 30-100 mm 
width.  However, fruits with wider and larger fruits also occur.  The fruits are green and 
yellow when immature and usually red at maturity. 
 
7. Red Cayenne 
Red Cayenne belongs to the Capsicum annum family which is usually early maturing and 
grown as an annual crop.  The pedicels are usually borne singly and may be erect or 
pendent.  The pendulous or erect is usually borne at the node of the fruits and contains 
many seeds.  It is variable in size shape and colour and degree of pungency.  It is 
generally over 8 mm wide and 8 to 30 long, but may be linear, conical or globous.  The 
unripe fruit may be green, yellowish or purplish ripening to red, orange, yellow brown 
or purplish colour. 
 

PAPRIKA “PAPURIKA” 

Paprika (Capsicum annum L.) is an important cash crop for both 
smallholder farmers and commercial farmers.  Paprika was introduced into 
Malawi in 1994, and is currently widely grown throughout the country.  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 one 
paprika variety has been released by the Agricultural Technology Clearing Committee 
(ATCC). 
 
8. Mkonzakhomo (Papri Queen) 
Released in August 2003 by the National Spices Improvement Programe.  Papri Queen 
is a short-lived sweet pepper herb that matures in 120 days after planting.  It has high 
ASTA levels, averaging 298, which is 19% higher than the minimum recommended 
value of 250.  It is adapted to a wide range of environments up to elevations of 1600 
masl in all tobacco growing areas, with yields averaging 2,500 kg/ha (ranging from 
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1,100 kg/ha at Bolero in Rumphi to 2,900 kg/ha at Makoka in Zomba).  This is the first 
paprika variety to be officially released in Malawi. 
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CHAPTER 5 

COFFEE “KHOFI” 

INTRODUCTION 

Coffee (Coffea arabica) has been growing for a long period of time in Malawi, but its 
intensification occurred during the coffee boom years of the 1950s.  
However, most of these coffee bushes, both in northern and southern of 
regions of Malawi were wiped out by the Fusarium bark disease 
(Fusarium stilboides).  In 1963, a coffee research programme was initiated 

at Bvumbwe Agricultural Research Station with the main objective of screening Arabic 
coffee cultivars for disease resistance and yielding ability.  This resulted in the 
development of two cultivars that are tolerant to Fusarium bark disease (FBD) and high 
yielding. 
 
Coffee is susceptible to different kinds of insects pests and disease.  The insect pests 
include leaf miners, antestia bugs, lace bugs, jelly grubs, stinging caterpillars and borers, 
whereas diseases include coffee leaf rust (Hemileia vastatrix) and coffee berry disease 
(Colectrotrichum coffeanum).  The released varieties are briefly described below. 
 
1. Nyasa 
Released and introduced into Malawi in 1878 by John Buchanan on behalf of the Central 
African Universities Mission.  This is the first coffee variety to be grown in Malawi that 
was selected from a single tree from Blantyre in Scotland, which had earlier been 
obtained from the Edinburgh Botanic Gardens.  This variety is reported to be similar to 
the national type that was widely grown in Brazil.  It is also believed that the early 
coffee trees grown in Uganda and Tanzania were known as Nyasa.  This variety, was 
recommended for the Mulanje area, but has far been completely wiped out by the white 
stem borer. 
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2. S. Agaro 56 
Released in the 1960s by the National Coffee Improvement Programme.  S. Agaro 
originates from Portugal from where 100 seeds of different cultivars were imported and 
evaluated under Malawi field conditions at Bvumbwe Agricultural Research Stations in 
1961.  It has an average yield potential of 2,680 kg/ha of clean seed and is resistant to 
FBD.  The variety produces large cherries that turn red-ripe when mature. 
 
3. Geisha 
Released in the 1960s by the National Coffee Improvement Programme.  Geisha is a 
single tree selection from an Ethiopian land race material.  It has light yellowish leaves 
that are kinkily on the edges.  It produces small-sized cherries, and inevitably small-
sized beans.  This is a tall variety that is widely grown by smallholder farmers in 
Malawi in colour. 
 
4. SL 28 
Released in the 1960s by the National Coffee Improvement Programme.  This variety 
was selected by the Scott Laboratories in Kenya for its high yield and good quality.  It 
grows into a large bush that requires a lot of nutrients to perform satisfactorily.  It is 
susceptible to coffee leaf rust (Hermelia vastatrix and white stem borer).  It does well in 
high rainfall areas. 
 
5. SL 34 
Last evaluated in the 1970s by the National Coffee Improvement Programme.  This 
variety has similar environmental requirements, yield potential and disease reaction, as 
SL 28. 
 
6. Caturra 
Released in the 1960s by the National Coffee Improvement Programme.  Caturra is a 
farmer’s selection from a naturally occurring mutation that was bred into Bourbon.  It 
grows into a semi-dwarf bush with a rough back that is high yielding and produces fair 
quality coffee.  It is widely grown in Malawi, especially in the hotter and more humid 
areas of the Southern Malawi where its dwarf characteristics help to reduce rank 
growth.  This coffee variety is susceptible to coffee leaf rust (CLR), coffee berry disease 
(CBD) Fusarium and white stem borer (WSB). 
 
7. NTE G1 and G2 
Released in the 1960s by the National Coffee Improvement Programme.  Seeds of Geisha 
lines, originally from Brazil were planted at Naming’omba Tea Estate in Thyolo district 
in 1955, from which NTE G1 and G2 were selected.  Both of these have a yield potential 
of over 2,000 kg/ha of clean coffee, but produce slightly smaller cherries than Agaro, but 
also turn red-ripe when mature.  Both varieties have shown susceptibility to FBD in 
some generations, an indication that the resistance to FBD shown by these is not genetic. 
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8. Nyika Coffee 
Released in 1996 by the National Coffee Improvement Programme.  Nyika coffee is a 
selection from Catimor 129, which was originally imported from South America into 
Malawi by the coffee estate owners in southern Malawi.  Several population of this 
cultivar were evaluated at Lunyangwa Agricultural Research Station, from which Nyika 
Coffee was selected.  It is very resistant to coffee berry disease (CBD).  It has a standard 
height (not tall, not short), and a compact canopy (73 cm in diameter), yielding up to 
1,700 to 2,600 kg/ha when fully grown under rain-fed conditions.,  It produces berries 
that are red when ripe, and high quality with total characteristic of 21.4.  It lodges under 
irrigated conditions and is, therefore, mainly ideal for rain-fed conditions only.  Grafting 
on a strong root stock, such as Acturra, Agaro or Geisha, may have to be done if this 
variety will have to be grown under irrigated conditions.  Nyika coffee is adapted to 
high altitude hilly areas (1,000-1,800 masl) where annual rainfall averages between 
1,150-1,800 mm per year, or it is supplemented with irrigation, neutral to slightly acid 
loamy soils (pH<5.6), which are deep, fertile and well-drained, and temperatures 
ranging from 10-240C.  The coffee plant, which produces a lot of primaries from where 
cherries are borne, is grown to a height of about 200 cm to facilitate easy spraying and 
harvesting. 
 
9. Ruiru 
Last evaluated in 1970s by the National Coffee Improvement Programme.  Riuru 
originates from Kenya and is a cross between SL 28 and Rume Sudan.  It is resistant to 
coffee berry disease (CBD) and leaf rust (LR), with the CBD resitance originating from 
Rume Sudan. 
 
10. Catimor P1 
Releassed in the 1990s by the National Coffee Improvement programme.  Catimor P1 is 
an F6 generation progeny of the CIFC 7960 F5, which is a hybrid of Catura and Hybrido 
de Timor that were developed by the Centro de Investigacao das Ferrugens de Cafeerio 
in Portugal.  It is a dwarf and compact bush that: (i) grows to height of 250 cm in 263 
weeks, (ii) has 91 primary branches in 220 weeks (iii) has 88 cm of primary branches in 
220 weeks, (iv) has an averge of 55 nodes per branch in 220 weeks, (v) has a stem 
diameter of 5.2 cm in 185 weeks, and (vi) has a mean green yield of 2,700 kg/ha over 
five years cycle.  It exhibits full resistance to all known strains of coffee leaf rust 
(Hemileia vastatrix).  All Catimor coffee cultivars were selected at TRF in Mulanje, 
southern Malawi. 
 
11. Catimor P2 
Released in the 1990s by the National Coffee Improvement Programme.  Catimor P2 is 
an F6 progeny of CFIC 7961 F5, which is hybrid of Catura and Hybrido de Timor, 
developed by the Centro de Investogacao de Ferrugens de Cafeerio in Portugal.  This is 
a dwarf and compact bush type that: (i) grows to height of 250 cm in 266 weeks, (ii) has 
90 primary branches in 220 weeks, (iii) has 84 cm of primary branches in 220 weeks, (iv) 
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has an average of 15 nodes per branch in 220 weeks, (v) has a stem diameter of 5.2 cm in 
815 weeks and (vi) has a mean green bean yield of 2,740 kg/ha over five year cycle.  It 
exhibits full resistance to all known strains of coffee leaf rust (Hemileia vastatrix). 
 
12. Catimor P3 
Released in the 1990s by the National Coffee Improvement Programme.  Catimor P3 is 
an F6 progeny of CFIC 7961 F5, which is a hybrid of Catura and Hybrido de Timor, 
developed by the Centro de Investogacao das Feruugens de Cafeerio in Portugal.  This 
is a dwarf and compact bush type that: (i) grows to height of 246 cm in 266 weeks, (ii) 
has 87 primary branches in 220 weeks, (iii) has 83 cm of primary branches in 220 weeks, 
(iv) has an average of 14 nodes per branch in 220 weeks, (v) has a stem diameter of 5.0 
cm in 185 weeks, and (vi) has a mean green bean yield of 2,790 kg/ha lover a five year 
cycle.  It exhibits full resistance to all known strains of coffee leaf rust (Hemileia vastatrix). 
 
13. Catimor P4 
Released in the 1990s by the National Coffee Improvement Programme.  Catimor P4 is 
an F6 progeny of CFIC 7961 F5, which is hybrid of Catura and Hybrido de Timor, 
developed by the Centro de Investogacao de Ferrugens de Cafeerio in Portugal.  This is 
a dwarf and compact bush type that: (i) grows to height of 247 cm in 266 weeks, (ii) has 
90 primary branches in 220 weeks, (iii) has 82 cm of primary branches in 220 weeks, (iv) 
has an average of 14 nodes per branch in 220 weeks, (v) has a stem diameter of 5.0 cm in 
185 weeks (vi) has a mean green bean yield of 2,620 kg/ha over five cycle.  It exhibits 
full resistance to all known strains of coffee leaf rust (Hemileia vastatrix). 
 
14. Catimor P5 
Released in the 1990s by the National Caffee Improvement Programme.  Catimor P5 is 
an F6 progeny of CFIC 7961 F5, which is a hybrid of Catura and Hybrido de Timor, 
developed by the Centro de Investogacao de Ferrugens de Cafeerio in Portugal.  This is 
a dwarf and compact bush type that: (i) grows to height of 256 cm in 266 weeks, (ii) has 
91 primary branches in 220 weeks, (iii) has 82 cm of primary branches in 220 weeks, (iv) 
has an average of 14 nodes per branch in 220 weeks, (v) has a stem diameter of 5.3 cm in 
185 weeks, and (vi) has a mean green bean yield of 2,650 kg/ha over a five year cycle.  It 
exhibits full resistance to all known strains of coffee leaf rust (Hemileia vastatrix). 
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CHAPTER 6 

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 the gainful 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 released in Malawi as well as those that are awaiting 
limited release in 2006. 
 

BURLEY TOBACCO 

Burly 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 
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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. 
 
1. Barnett’s Special 
Releassed in the 1980s by the Tobacco Research Institute of Malawi (TRIM), this is an 
American variety that is suited for the production of dark pipe tobacco.  It is 
characteristically rather short and produces a relatively low number of leaves.  It has a 
yield potential of 2,500 kg/ha.  It has fairly high nicotine content levels, and also 
produces a higher proportion of good red grades.  Barnett’s Special is susceptible to all 
the diseases of economic importance in Malawi.  This variety is no longer commercially 
grown in Malawi. 
 
2. Burley 37 
Released in the 1980s by the Tobacco Research Institute of Malawi (TRIM). This variety 
was bred in Tennessee in the United States of America (USA).  The yield is slightly 
lower that Barnett’s Special, but the quality is good.  The leaf is slightly heavier bodied 
resulting in less leaf breakage during post-harvest handling.  This variety is especially 
recommended where white mould is a problem.  It is resistant to wildfire and angular 
leaf spot, but susceptible to tobacco mosaic virus.  It has high tolerance to white mould, 
but the incidence of frogeye and alternaria tend to be lower in this variety than in 
Barnett’s Special.  This variety is not commercially grown in Malawi. 
 
3. Harwin 
Released in 1980s by the Tobacco Research Institute of Malawi (TRIM).  Harwin is an 
early maturing Canadian variety with a relatively upright growth habit.  It has short 
internodes with a fairly high number of leaves per plant.  As a result, the leaf tends to be 
of a thin texture and the variety is well suited for the production of cigarettes.  The leaf 
is rather susceptible to mottling if cured under low humidity conditions. 
 
4. Banket A-1 
Released in the 1980s by the Tobacco Research Institute of Malawi (TRIM). Banket A-1 is 
a Zimbabwean variety that produces very desirable cigarette type grades from all stalk 
positions.  It is slow maturing with a regular ripening pattern.  It should be topped to 
leave 30 leaves per plant in order to realize the desired quality.  It has a yield potential 
of more than 4,000 kg/ha.  Banket A-1 is resistant to alternaria, wildfire (Race 0), and 
tobacco mosaic virus diseases.  However, it is susceptible to white mould, but is widely 
grown in Malawi. 
 
5. KBM 33 (Kandiya Burley Mammoth 33) 
Released in 1996 by the ARET, KBM 33 is a mammoth type of burley tobacco bred in 
Malawi from Burley Mammoth and Banket A-1.  It has a yield potential of 3,500 kg/ha 
when topped at 38-40 leaves, but normally averages between 2,000 to 3,000 kg/ha.  It is 
suitable for all burley tobacco growing areas in Malawi.  Cultural practices are similar to 
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those for BA-1 except that topping should be done when the required number of leaves 
has been achieved.  It responds positively to fertilizer application rates above the 
recommended 160 kg N/ha for BA-1 up to 200 kg N/ha.  KBM 33 produces a high 
proportion of good quality light bodied leaf (buff) that is particularly ideal for cigarette 
tobacco.  KBM 33 is tolerant to wild fire (Race 0), tobacco mosaic virus and alternaria 
brown spot, but it is susceptible to all other common tobacco diseases in Malawi. 
 
6. KBM 20 (Kandiya Burley Mammoth 20) 
Released in 1996 by the Tobacco Institute of Malawi (TRIM), KBM 20 is a mammoth type 
of burley tobacco bred in Malawi.  A fully grown plant can give as many as forty leaves 
of almost the same leaf size as KBM 33, but with a wider base than those of KBM 33 and 
Banket A-1. KBM 20 has a yield potential of 3,000 kg/ha when topped at 38-40 leaves, 
but on average yields are between 2,000 and 3,000 kg/ha.  Since this plant is late 
flowering in most parts of the country, topping should be done when the desired 
number of leaves has been achieved.  Leaves of KBM 20 look greener than those of KBM 
33 and they get rougher or more crinkly, than those of KBM 33, and producers more tan 
leaf style that KBM 33.  Like KBM 33, KBM 20 is tolerant to wildlife (Race 0), tobacco 
mosaic virus and Alternaria brown spot.  KBM 20 succumbs to most common burley 
tobacco diseases. 
 
7. Mkanachikhosi (B84-1052) 
Released in 2002 by the Agricultural Research and Extension Trust (ARET), this variety 
has a high yield potential (1,600-2,000 kg/ha) and gives good economic return especially 
when grown in areas where fusarium wilt is a problem.  It has an excellent architecture, 
good leaf quality, and acceptable leaf chemical composition that give good flavour.  It 
has a mean topping height of 135 cm (with 21 harvestable leaves).  Mkanachikhosi is 
resistant to the deadly Fusarium wilt disease (Chikhosi), where it takes its name. 
 

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.  In the 2005 season, Malawi produced 25 million kg of flue cured 
tobacco. 
 
8. KE-1 
Released in the 1980s by the National Tobacco Breeding Programme, the variety KE-1 
originates from Kutsaga Research Station in Zimbabwe.  It grows vigorously under 
good growing conditions, with a topping height of 18-20 leaves and a yield potential of 
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2000 kg per hectare.  It is a fast ripened, producing a light green leaf that is easy to 
handle and cures to orange and mahogany colours.  It is resistant to white mould but 
susceptible to other diseases including wildfire, alternalia, nematodes, and fusarium 
wilt.  This variety is mostly grown on a few old estates in the southern region. 
 
9. K51E 
Released in the 1980s by Tobacco Research Institute of Malawi (TRIM).  This is another 
variety from Kutsaga Research Station in Zimbabwe.  It grows well and has a yield 
potential of 2,200 kg/ha.  It is less prone to early flowering than other varieties but if 
over fertilized it produces very large leaves which are difficult to cure and handle.  
Under drought conditions, this variety still produces reasonably soft-natured tobacco.  It 
tends to produce more lemon that orange grades.  It is resistant to white mould, but 
susceptible to angular leaf spot, wildfire, tobacco mosaic virus and Altenaria. The 
variety is now out of production. 
 
10. K110 
Released in the 1980s by Tobacco Research Institute of Malawi (TRIM).  This is another 
variety that was bred at Kutsaga Research Station in Zimbabwe and has a yield potential 
similar to Kutsaga E-1.  It is very slow growing in the seedbeds and tends to make slow 
and uneven growth after transplanting.  It evens up after topping, producing a more 
crinkly and paler leaf than KE-1.  Kutsaga 110 is easy to cure but care should be taken 
not to raise temperatures too rapidly as the leaf can scorch fairy easily.  It produces 
leaves with very desirable nicotine contents with a higher proportion of soft-natured 
orange coloured tobacco.  It is resistant to white mould, tobacco mosaic virus, and 
wildfire, but is tolerant to angular leaf spot.  This variety is now out of production. 
 
11. Coker 347 
Released in the 1980s by the Tobacco Research Institute of Malawi (TRIM).  Coker 347 is 
an American variety that has a toping height of 18-20 leaves, ripens fast and produces 
green leaves.  It has a yield potential of 2000 kg/ha and cures to an orange/mahogany 
colour.  Coker 347 has a high resistance to black shank and Granville wilt.  It is resistant 
to fusarium wilt and tolerant to nematodes (Meloidogyne incognita).  It is, however, 
susceptible to alternalia, angular leaf spot, white mould and wild fire.  This variety is 
mostly grown on a few old estates in the southern region. 
 
12. Speight G-28 
Released in the 1980s by the Tobacco Research Institute of Malawi (TRIM).  Speight G-28 
is an American variety with a yield potential of 2,000 kg/ha.  It is tolerant to brown spot 
disease, but highly resistant to back shank, Granville wilt, root-knot nematodes 
(Meloidogyne incognita) and fusarium wilt.  Currently this variety is not commercially 
grown. 
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13. MTRA 88 
Released in 1995 by the Tobacco Research Institute of Malawi (TRIM), MTRA 88 is a 
medium ripening variety with a topping height of 18-20 leaves and a yield potential of 
2,000 kg/ha.  The variety has also similar plant height and flowers to those of KE-1.  It is 
a slow ripener and should, therefore, be reaped ripe and dried slowly.  MTRA 88 gives a 
higher proportion of soft natured orange leaf than other varieties, and its leaf cures to 
orange/mahogany.  The major advantage of this variety is its better tolerance to 
altenaria brown spot disease compared with Kutsaga E-1, but has similar length of dark 
green leaves. 
 
14. MTRA 92 
Released in 1995 by the Tobacco Research Institute of Malawi (TRIM), MTRA 92 
produces plants with a light leaf colour and a height that is similar to Kutsaga E-1, but 
flowers late.  It usually produces a high proportion of orange and mahogany leaf.  The 
major advantage of this variety are its high resistance to black shank and Gravnville 
wilt, moderate resistance to fusarium wilt, root knot nematodes and white mould.  It is, 
however, susceptible to altenaria brown spot and tobacco mosaic virus, hence good 
hygiene is recommended.  It is suitable for areas that are prone to soil borne disease 
complexes. 
 
 

WESTERN TOBACCO 

Western Tobacco is an important cash crop that is mainly grown by smallholder farmers 
on customary land.  This tobacco is cured by smoke that is generated in specially 
constructed kilns in closed curing houses.  The cured leaf is normally dark coloured and 
has a very strong aroma.  There are three types of Malawi Western Tobacco: (i) Northern 
division dark-fire cured tobacco is mainly grown in the Lilongwe-Kasungu-Mchinji and 
south-west Mzimba plains and cures to a dark brown colour, hence the name “dark 
fired-cured tobacco), (ii) Southern division fire-cured tobacco is mainly adapted to the 
Shire highlands, Phalombe and Mulanje west and Namwera hills that is lightly fired and 
is lighter in colour than the Northern division dark fired-cured tobacco, and 
characterized by a milder flavour and aroma, and (iii) Sun air-cured tobacco that is 
adapted to Kasungu-Mchinji plain, Bwanje valley, and other areas with similar 
environmental characteristics to these areas, such as Nsipe in Ntcheu.  Production of 
western tobacco has dwindled in Malawi over the past two years, reaching a low of 0.42 
million kg in 2005. 
 
15. Malawi Western 
This variety was released in the early 1990’s and has become the industry standard for 
Western tobacco in Malawi.  It grows very well in most areas throughout the country 
reaching a topping height of 15 leaves.  It has a fast ripening rate, with green leaves and 
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a yield potential of 2,000 kg/ha.  It cures to a balanced dark and light leaf.  The variety, 
however, is susceptible to most diseases. 
 
16. MW86-57 
Released in August 2003 by the Agricultural Research and Extension Trust (ARET), this 
is a semi-erect and semi-compact variety that produces a high proportion of dark and 
light-coloured cured leaf that is demanded by the trade.  It is medium ripening and has 
a yield potential of 2,500 kg/ha producing a dark green leaf that cures to a balanced 
dark and light leaf.  It is resistant to alternalia, tobacco mosaic virus, and fusarium wilt 
but it succumbs to all other known soil borne diseases common in Malawi.  It has 
acceptable leaf chemical composition that is within the critical levels that give good 
flavour.  The main advantage of this variety is its tolerance to alternalia brown rust. 

 

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.  The recommended oriental tobacco variety is 
Samsun, although many other are in the pipeline awaiting their official release. 
 
17. Samsun 
Sumsun is the most widely grown variety in Malawi.  It was locally selected and tested 
for adaptation.  It is susceptible to all the common diseases in Malawi.  It has a yield 
potential of 1,000 kg/ha. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



101 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHAPTER 7 

SUGARCANE “NZIMBE” 

INTRODUCTION 

Various sugarcane (Sacchram officianarum) types for chewing are grown throughout the 
country.  However, sugar cane varieties for industrial processing are grown at Nchalo 
(SUCOMA) in Chikwawa and Dwangwa (DWASCO) in Nkhotakota.  Sugar cane is also 
grown by the Kasinthula and Dwangwa Cane Growers Associates in Chikwawa and 
Nkhotakota, respectively. 
 
1. NCO 376 
Released in 1995 by the Sugar Corporation of Malawi (SUCOMA).  NCO 376 was 
developed in South Africa from materials that were obtained from Coimbatore in India.  
It has always been regarded as a major variety in Africa and is grown in many parts of 
the world.  It is a versatile variety that is adapted to a wide range of conditions and 
grows well on all soil types, except the poorest.  It flowers heavily, especially on coastal 
sands.  It produces high stick populations that are frequently short and straight. It does 
not lodge easily, germinates well, tillers early, and rapidly forms a good canopy.  It 
rations effectively and quickly, but does not carry over well.  This is a variety with fairly 
erect leaves that droop near the tips.  The leaves are dark green with a characteristic pale 
mottling that is nearly always present on the lower surface, particularly along the 
midrib.  NCO 376 is suitable for production in all areas except those that are dry or have 
shallow soils.  The yield potential is very high (up to 200,000 kg/ha (200 t/ha). The 
sucrose content is medium (up to 15-16% sucrose) around October.  This variety is 
susceptible to mosaic virus and can badly be affected by the leaf scald disease. 
 
2. NCO 310 
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Released in 1954 by the Sugar Corporation of Malawi (SUCOMA).  This is an erect cane 
with dark-green leaves of medium width with trash that is somewhat clinging.  It 
flowers readily, even when it is young.  This variety is gradually being replaced by NCO 
376 in tropical areas, but it still remains an important variety capable of giving very high 
sugar yields per unit area.  Its main disadvantages are its high susceptibility to a large 
number of diseases particularly smut.  It also flowers heavily which means that quality 
can be poor if it is harvested late in the season.  Although it was distributed in 1954, it is 
still an important variety in South Africa as well as many parts of the world.  It has to be 
cut early, but can carry on well with little deterioration.  It forms a dense canopy 
providing a good smother of weeds.  The variety is best suited to warm, fertile valley 
bottoms or alluvial areas and irrigated regions, and not recommended for high altitude 
areas.  The sucrose yield per hectare can be very high under favourable conditions.  Its 
yield potential is slightly lower (150,000 to 180,000 kg/ha) than that of NCO 376.  The 
sucrose content in October can be as high as 17%, but quality deteriorates rapidly when 
harvested late due to its profuse flowering habit.  NCO 310 can be badly affected by leaf 
scald disease, gumming disease, smut, and is also susceptible to chlorotic streak. 
 
3. N 52/219 
Released in the 1950s by the Sugar Corporation of Malawi (SUCOMA).  This is an erect 
variety that has a dense stand with long dropping leaves, and flowers fairly readily.  
This is another introduction from South Africa.  It is as high yielding as NCO 376, and 
has the extra advantages that it is resistant to leaf scald and smut.  Its only 
disadvantages are a fairly high degree of flowering and the brittleness of the canes, 
which means that it is sometimes difficult to harvest.  It rations well, but rather inclined 
to lodging.  N 52/219 is a recommended for estate irrigation and the yield potential is 
the same as NCO 376, whereas the sucrose percentage is medium. 
 
4. CO 1001 
Released in the 1950s by the Sugar Corporation of Malawi (SUCOMA).  This variety has 
very erect and wide dark green leaves, with poor canopy closure.  It is an extremely fast 
growing variety with a fairly low proportion of thick stalks.  It flowers sparsely, and 
weeds can be a problem since it lodges easily and can open out the canopy.  This variety 
performs well in fertile areas with good growing conditions.  The first yield is very high, 
even out-yielding NCO 376.  In the consecutive years, it does not ration well and yields 
decline with years of rationing.  Thus, it may need early replanting.  The sucrose content 
of the cane is high, and it is resistant to smut. 
 
5. N14 
Released in the 1950s by the Sugar Corporation of Malawi (SUCOMA).  This is another 
introduction from South Africa.  The shoots of this variety emerge at all angles but they 
soon become erect and develop into straight canes that are slightly taller land thicker 
that those of NCO 376.  The stalk population of this variety is fairly high.  N14 has N7 
and “Melting Pot” as its parents.  It flowers less extensively when compared with NCO 
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376.  It does not lodge easily, and it consistently produces more sucrose per unit area  
compared with NCO 376, especially under irrigated conditions.  The sucrose content is 
about half a percent unit higher than that of NCO 376, whereas the fibre content is 
slightly lower that that of NCO 376, but does not appear to be prone to stalk break.  This 
variety is resistant to most diseases except mosaic. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHAPTER 8 

TEA “TIYI” 

INTRODUCTION 

Tea (Camellia sinensis L.) is the second most important foreign exchange earner after 
tobacco.  Tea is mainy adapted to the high altitude areas with well-distributed annual 
rainfall exceeding 1,250 mm per year, such as Mulanje, Thyolo and Nkhata Bay, where 
the soils are deep, acidic, friable and well-drained.  Thus, its production in Malawi is 
largely determined by seasonal rainfall distribution and air temperature.  The crop 
thrives the escarpments of mountainous areas that receive some light rainfall (Chiperoni) 
during the otherwise dry months (May-November) of the year.  Even in these areas 
most of the crop is produced between December and April when both rainfall and 
temperatures are optional.  Thereafter, the crop goes off-season due to low temperatures 
(May-August) and high soil moisture deficits (September-November).  The 
recommended tea varieties include field tea clones and rootstock clones. 
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TEA FIELD CLONES 

During the past few years, new clones, resulting from artificial and open pollination, 
have been selected for both tea-making quality and field performance (yield).  These 
new clones, and other field selections have been continually tested for quality and yield, 
with the improved clones finally being selected and recommended for commercial 
production.  As a result of this progress, some of the previously recommended clones 
are no longer available for use now.  What follows is a description of the recommended 
field clones. 
 
1. SFS 150 
Released by the Tea Research Foundation of Central Africa (TRF), SFS 150 is an Indian 
hybrid field clone selection from Nsuwadzi Tea Research Station (TRS), initially selected 
for fermentation ability and good return from prune.  The clone makes good acceptable 
tea and consistently comes away from pruning quickly and vigorously.  With very good 
rooting ability, and good early field establishment, and without irrigation, SFS 150 has 
proved to be drought resistant with speedy return from prune, thus avoiding serious 
thrips attack, which may cause excessive damage to less vigorous clones and jats.  So far, 
SFS 150 is the highest yielding clone with yields of up 4,600 kg/ha made tea in its forth 
season (irrigated), and it frequently yield twice as much as SFS 204 under similar 
conditions.  In addition, the clone’s crop is well distributed throughout the year, giving 
admirable flush in the cold season and during the hot dry months of the year, another 
useful asset of the clone. 
 
2. SFS 180 
Released by the Tea Research Foundation of Central Africa (TRF).  SFS 180 is another 
Indian hybrid field clone selection from Nsuwadzi TRS, initially selected for 
fermentation ability and good return from prone.  The quality of made tea has been 
accepted to be good, but not as good as SFS 204, although it is certainly better than 
average estate jat.  The clone is a consistently good rooter establishing well in the field 
with and without irrigation.  The growth is vigorous and it comes away from prune as 
quickly as SFS 150.  Like SFS 150 this clone has been observed to be very drought 
resistant on un-irrigated fields in Mulanje, remaining healthy and green during the hot 
dry period.  It has also established itself exceptionally well at Thyolo TRS.  Recorded 
yield from un irrigated field in Mulanje show that up to 4,000 kg/ha may be realized 
from mature tea. 
 
3. SFS 204 
Released by the Tea Research Foundation of Central Africa (TRF).  It was also selected 
for fermentation ability and return from prune, and it has been found to have 
exceptionally good tea making qualities.  SFS 204 has proved to be two successful 
wherever it has been planted, with or without irrigation.  It is an easy rooter and 
establishes well, growing into a very uniform stand, yielding better than seedlings and 
some clonal jats.  Its characteristic shoots are easy to pluck, and their fermentation takes 
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only one hour.  SFS 204 makes strong tea with a relatively high theaflavin (TF) content 
that averages 20 kg/g in young tea throughout the season.  Although SFS 204 generally 
produces much less tea than other field clones, it has remained popular because of its 
high quality, good nursery performance and field establishment.  Like SFS 150, it comes 
away from prune quickly and vigorously, and gives admirable flush during the off-
season period.  It also responds well to nitrogen and grafting, thus its yields can be 
substantially increased without a marked loss in quality. 
 
4. SFS 210 
Released by the Tea Research Foundation of Central Africa (TRF).  Like other SFS clones, 
SFS 210 was selected for fermentation ability and good return from prune.  It is a good 
rooter and is easy to establish in the field.  The recovery from prune is vigorous in both 
irrigated and un-irrigated conditions.  SFS 210 yields more than SFS 204 and compares 
very well with SFS 150.  The clone has been observed to be very drought resistant, 
remaining healthy and green during the dry season.  With respect to quality, SFS 210, 
makes acceptable tea though not reaching the Standard of SFS 204. 
 
5. PC 1 
Released by the Tea Research Foundation of Central Africa (TRF).  PC1 was the first 
clone to be released from the Tea Research Foundation (TRF) as a result of deliberate 
breeding rather than mere selection from established field populations, such as SFS 
clones.  This was achieved by artificial cross pollination between M9 and CL17 which 
had been selected on quality criteria.  PC 1 has a leaf type intermediate between the 
parental leaves (Assam and China types).  These leaves are fairy tending to be round in 
shape, slightly erect, and infolded with the area of leaf between the veins slightly 
upraised.  The flushing shoots are yellow or green (but do not contrast distinctly with 
mature leaves which are also relatively pale), large and easy to pluck.  PC 1 does not 
show any tendency to flower in the field.  The rooting ability is good.  Provided a large 
callus does not form or if nursery plants are good, then establishment should not be a 
problem.  PC 1 is a very drought resistant, growing well with and without irrigation.  
PC 1 is a good yielder that always exceeds SFS 204 (e.g. 3,200 kg/ha in its fourth season 
(irrigated) compared with 2,500 kg/ha from SFS 204).  Mature tea under irrigated 
conditions at Mulanje yield around 3,500 kg/ha while 800 kg/ha may be expected in the 
first cropping season.  Yields are normally less under un-irrigated conditions in the 
Thyolo area.  Generally, most of the crop is produced during the main growing period 
(December-April).  Cup quality of PC 1 is excellent being bright and coppery, but less 
pungent than SFS 204.  It is also very smooth in character, and therefore, much more of a 
self-drinking tea than SFS 204.  It has high enzyme content, and is therefore, a quick 
fermenter (approximately 1 hour) and has a good balance of catechins for optimum 
theaflavia (TF) production.  PC 1 has the highest TF valve of all TRF clones averaging 22 
ug/g in 1-4 years old tea clones throughout the season.  In summary, PC 1 is an 
excellent clone considering its high quality and above average yields, as well as other 
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field characteristics.  This will remain the most popular clone for many more years to 
come. 
 
6. PC 79 
Released in the 1960s by the Tea Research Foundation of Central Africa (TRF).  This 
clone was selected from the 1967 controlled cross pollinations between S13 (Assam type) 
and SFS 204 (Indian hybrid).  PC 79 resembles SFS 204 closely in looks, field 
characteristics and tea-making qualities.  It is a good rooter, establishes well and is 
drought resistant.  The shape and size of tea leaves are very similar to SFS 204, but 
without the distant colour difference between old and new shoots.  The leaves are, 
however, slightly more numerous and a little larger than those of SFS 204 (important 
characters when considering yield), and has a less scrawling grown habit.  Its yield 
potential is similar to that of SFS 204 and makes excellent tea that is up to SFS 204 
standard.  It makes a strong tea with character and quality.  Like SFS 204, this may be 
popular as a scion-stock in grafting. 
 
7. PC 80 
Released in 1960s by the Tea Research Foundation of Central Africa (TRF).  PC 80 is 
another 1967 cross between Assam and China types.  It has a semi-erect growth habit, so 
are the leaves.  The bush is generally pale, with its botanical features intermediate 
between those of the parent types.  The clone is a very easy rooter and establishes well 
in the field, especially under irrigated conations.  It is fairly drought resistant and, 
returns from prune well under both irrigated and rain-fed conditions.  PC 80 makes 
high quality tea with some flavours.  It has a good yield potential, normally yielding 
more than SFS 204. 
 
8. PC 81 
Released in the 1960s by the Tea Research Foundation of Central Africa (TRF).  PC 81 is 
a selected progeny clone resulting from a 1967 artificial cross-pollination between 011 
(Assam types) and CTL 12 (local type).  The clone shows botanical characteristics that 
are intermediate of both the parents.  It was selected for high yield potential and good 
tea-making qualities.  The clone compares very favourably with SFS 150 and SFS 204 
with respect to rooting and field establishment.  It has an early vigorous growth, 
medium spreading growth habit, drought resistance and quickly recovers from prune, 
combined with severe thrips attack, may drastically delay recovery.  The yields of PC 81 
are higher than those of SFS 150, ranging from 2,500-3,500 kg/ha in its third plucking 
season.  This tea clone has so far out-yielded all other clones during the early years of 
growth.  It has good tea-making qualities, good flavours and is a fast fermenter 
 
9. PC 105 
Released in the 1970s by the Tea Research Foundation of Central Africa (TRF).  This is 
one of the newly recommended clones selected for quality yields from 1971/72 open 
cross-pollination between PC 1 and SFS 204.  SFS 204 is a faster fermenter with high 
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enzyme activity but low yield, whereas PC 1 has a high yield potential, high TF levels 
and a fast fermenter.  The bush is semi-spreading with an even distribution of plucking 
points throughout the table.  It has a good rooting ability and establishes well with and 
without irrigation.  It also has a high yield potential matching that of SFS 150.  Because 
of the very high TF content in made tea, this clone makes a good, brick and bright 
coloury tea that is superior to SFS 150. 
 
10. PC 108 
Released in the 1970s by the Tea Research Foundation of Central Africa (TRF).  This is a 
sister clone to PC 105, and was also selected for quality and yield.  It exhibits good 
nursery performance and good field establishment under irrigated and rain-fed 
conditions.  This clone has a high yield potential, and compares very favourably with 
SFS 150 grown in Mulanje and Thyolo.  It also makes a good, brick and bright coloury 
tea with some flavours. 
 
11. PC 110 
Released in the 1970ss by the Tea Research Foundation of Central Africa (TRF).  PC 110 
is another selection from an open-pollination between PC 1 and SFS 204.  It was selected 
for quality and yield.  The clone shows very good nursery performance resulting into 
good and early field establishment with or without irrigation. 
 
12. PC 122 
Released in the 1970s by the Tea Research Foundation of Central Africa (TRF).  This 
variety has been selected from a 1973 controlled cross-pollinations between PC 1 and 
SFS 204.  The clone has relatively broad dark green maintenance leaves, but the flush is 
light in colour.  It is fast fermenter similar to PC 108 and SFS 204, and makes a strong, 
brick and coloury tea.  PC 122 is easy to vegetative propagate with more than 95% 
rooting success rate.  It establishes very well in the field with or without irrigation, often 
with over 96% field survival rates.  The clone is a natural spreader and exhibits fast 
recovery from prune.  With its horizontal leaf pose, and reasonably long internodes, PC 
122 is very easy to pluck by hand and is also suitable for mechanical plucking.  This is a 
high yielding clone. 
 
13. PC 123 
Released in the 1970s by the Tea Research Foundation of Central Africa (TRF).  PC 123 is 
a sister clone to PC 122 and was also selected for quality, ease of vegetative propagation 
and good field performance.  The clone has relatively broad leaves, but slightly smaller 
and parer those of PC 122.  It is a fast fermenter, very close to PC 108 or SFS 204, making 
a strong and a brisk coloury tea.  PC 123 is a very good rooter, often with over 95% 
nursery success rate, establishes well in the field with or without irrigation.  It also 
exhibits considerable off-season vegetative growth, is easy to pluck and is also suitable 
for mechanical harvesting.  It has yield potential. 
 



108 

14. PC 131 
Released in the 1970s by the Tea Research Foundation of Central Africa (TRF).  PC 131 
was selected from a 1973 controlled cross-pollinations between a broad leaf Assam 
clone, M9, and an Indian hybrid clone, SFS 204.  The leaves are much closer to those of 
SFS 204 than those of M 9.  It is a fast fermeter and makes a strong, brisk and coloury 
tea.  It is a very good rooter with over 95% nursery success rate.  The clone is easy to 
establish in the field with or without irrigation, and also exhibits a high degree of 
tolerance to sun scorch.  It has a horizontal leaf poise that renders it suitable to 
mechanical hasrvesting.  The clone has a high yield potential. 
 
15. PC 175 
Released in 2001 by the Tea Research Foundation of Central Africa (TRF).  This is a high 
yielding progeny clone with rooting ability and vigorous nursery growth.  It has a high 
total value when compared with SFS 150 and PC 180.  It quickly recovers from drought, 
and is highly suitable for the Mulanje-Thyolo highlands. 
 
16. PC 184 
Released in 2001 by the Tea Research Foundation of Central Africa (TRF).  This progeny 
clone has a high yield potential under both rain-fed and irrigated conditions.  It has 
higher quality potential and total value than SFS 150.  It is fast growing even in the cool 
season, and is highly recommended for high rainfall areas. 
 
17. PC 198 
Released progeny clone that is tolerant to drought and performs better than PC 108 and 
SFS 150 in terms of shoot growth and good cool season growth.  It also has softer, more 
succulent, easier to pluck shoots, and has higher quality and total value compared with 
SFS 150. 
 
18. PC 213 
Released in 2001 by the Tea Research Foundation of Central Africa (TRF).  This progeny 
clone has good rooting potential, fast shoot growth, high degree of drought tolerance, 
establishes well under both rain-fed and irrigated conditions, and produces higher yield 
than SFS 150 and PC 108.  It is generally free from insect pests and diseases, and has 
much higher quality potential than SFS 150.  It is highly suitable for high altitude cool 
areas with marginal rainfall. 
 
 

TEA ROOTSTOCK CLONES 

So far, four tea rootstocks have been released.  These have been selected because they 
are invigorating drought tolerant and greatly boost the yields of high quality clones.  
Most tea clones produce low yields when grown on roots.  Thus, grafting these on 
drought tolerant invigorating rootstocks increases their degree of drought tolerance and 
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cropping capacity without any effect on quality characteristics.  This is because tea 
plants grown on such rootstocks are robust and sturdy, and sustain high yields under 
soil-water stressing growing conditions.  The specific attributes of released rootstock 
clones is given below. 
 
19. RC 7 
Released in 2002 by the Tea Research Foundation of Central Africa (TRF).  This rootstock 
clone was originally selected as a field clone but was not released because it produces 
small shoots that required a lot of labour to harvest.  It has a very invigorating root 
system that boosts the yields of PC 105 and PC 108 by more than 30%, exhibiting good 
congeniality. 
 
20. RC 13 
Released in August 2002 by the Tea Research Foundation of Central Africa (TRF).  This 
rootstock clone was selected on the basis of exhibiting a high degree of drought 
tolerance and vigorous growth.  RC 13 boosts the yield of PC 105 and PC 108 by more 
than 20% when compared with the standard rootstock clone RC 2. 
 

21. RC 15 
Released in August 2002 by the Tea Research Foundation of Central Africa (TRF).  This 
rootstock clone was originally selected as a field clone because of its vigorous growth 
and ease of vegetative propagation, but was not recommended for production because it 
produces average quality tea.  However, when PC 105 and PC 108 scion clones are 
grafted on RC 15 rootstock clones, they have consistently produced higher yields during 
drought periods.  For example, during the 2000/2001 drought year, RC 15 increased the 
yields of PC 105 and PC 108 by 30 and 22%, respectively, whereas RC 2, increased the 
yields of these by 13 and 4% respectively. 
 
22. RC 16 
Released in August 2002 by the Tea Research Foundation of Central Africa (TRF).  This 
rootstock clone was originally selected as a field clone but was not recommended 
because of leaf poise and low quality tea potential.  However, RC 16 grows vigorously 
and is easy to propagate.  In drought years, RC 16 boosts the yields of PC 105 and PC 
108 by more than 40 and 20%, respectively. 
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CHAPTER 9 

LIVESTOCK “ZIFUYO” 

INTRODUCTION 

Presently, it is estimated that there are slightly more than 707,000 cattle, 1,460,503 goats, 
117,128 sheep, 981,221 pigs and 12,088,630 chickens in Malawi.  There is also presently 
an increasing awareness in the domestication of rabbits and guinea fowls among 
smallholder family households. 
 

CATTLE “NG’OMBE” 

Cattle are very important for their food, economic and social values 
among different tribes in Malawi.  They are also an important source of 
cattle manure that is important in building and replenishing soil 
fertility.  There are two major types of cattle that can be distinguished 

(i) beef cattle, and (ii) dairy cattle.  Cattle are affected by ticks and tickborne diseases, 
mastitis, roundworms and liver flukes, among other diseases, insect pests and parasites. 
 
Beef Cattle 
 
1. Malawi Zebu 
Released by the National Livestock Breeding Programme.  This is a naturalized 
indigenous breed of cattle that comprise several phenotypes with varied origins.  Three 
distinct phenotypes can be distinguished as follows: (i) Angoni Zebu, which have 
humps, big ears, large stature and long horns and is found in northern Malawi, (ii) 
short-horned Malawi Zebu, which are small in stature and are distributed evenly in 
central and southern Malawi, and (iii) Mkone-like Malawi Zebu, which are common 
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among the Ngoni’s of Mzimba district in northern Malawi, and those of Dedza and 
Ntcheu  districts, in central Malawi.  Zebu cattle having evolved over centuries in 
diverse environments, have special adaptive traits that enable them to live and produce 
under difficult conditions, such as resistance to specific diseases, tolerance to heat, 
ability to use poor quality feeds and to survive with little and/or irregular supply of 
feed and water.  This breed is kept for both meat and milk production. 
 
2. Brahman 
Released by the National Livestock Breeding Programme.  This is bigger than Malawi 
Zebu and is mainly kept for meat production due to its big carcass size.  Brahmans are 
strong, big and fast growing with white to grayish coat color.  They have horns, dewlap, 
large ears, and large hump and are large in stature.  Brahmans are more susceptible to 
diseases than the indigenous Malawi Zebu. 
 
3. Brahman x Malawi Zebu 
Last evaluated in the 1970s by the National Livestock Breeding Programme.  Since the 
Malawi Zebu is well adapted to local conditions but has low meat production, and the 
Brahman is less adapted to local conditions but produces more meat, these were crossed 
to produce a breed that is more adaptable to local conditions and produce  more meat.  
Thus, the cross between Malawi Zebu and Brahman is meant to meet these specific 
requirements.  Most of the crosses have phenotypes that are closer to those of pure 
Brahman, and are moderately resistant to diseases than pure Brahman. 
 
4. Sahiwal 
Released by the National Livestock Breeding Programme.  This bred was introduced 
into Malawi because of its good quality meat, and has been crossed with the Malawi 
Zebu to improve meat quality and quality of the Malawi Zebu. 
 
5. 1/2 Sahiwal  x  7/16 Friesian  x  1/16 Malawi Zebu 
Last evaluated in 1994 by the National Livestock Breeding Programme.  This is a dual-
purpose beef and dairy crossbreed.  It has good barrel capacity, moderately attached 
udder, strong legs and feet, more tolerant to tropical diseases than pure exotic dairy 
breeds, easier to milk, adapted to all milkshed areas and to zero grazing, but it is 
susceptible to mastitis. 
 
6. 1/2 Brahman x 1/2 Malawi Zebu 
Last evaluated in 1994 by the National Livestock Breeding Programme.  This is beef 
Brahman crossbreed with good barrel capacity, fast growing, strong legs and feet, more 
tolerant to tropical diseases than pure exotic Brahman breeds, and is well adapted to 
zero grazing. 
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DAIRY CATTLE 
 
7. Friesian 
Last evaluated in the 1970s by the National Livestock Breeding Programme.  This breed 
originates from Holland in Friesland and jaws improved in Europe and America.  It is 
bigger than Malawi Zebu and is mainly kept for milk production.  It is big and fast 
growing with white and black coat color.  It has no dewlap, no hump and is large in 
stature.  It is more susceptible to diseases than the indigenous Malawi Zebu. 
 
8. Holstein 
Last evaluated in the 1970s by the National Livestock Breeding Programme.  This breed 
is similar to Friesian. 
 
9. Jersey 
Last evaluated in the 1970s by the National Livestock Breeding Programme.  These are 
small in stature, humpless, no dewlap, have big eyes and produce more milk than the 
Malawi Zebu.  Jersey animals are more susceptible to diseases than the indigenous 
Malawi Zebu. 
 
10. Friesian x Malawi Zebu 
Last evaluated in 1994 by the  National Livestock Breeding Programme.  This is a 
dual-purpose dairy and beef cross breed.  It has a good barrel capacity, well-attached 
udder, strong legs and feet and more tolerant to tropical diseases compared with pure 
Friesian breed.  It is adapted to all milkshed areas, and is also adaptable to zero grazing 
conditions. 
 
11.  Friesian/Holstein x Malawi Zebu 
Released in 1980s by the National Livestock Breeding Programme.  Since the Malawi 
Zebu is well adapted to the local conditions but has low milk production, 
Friesian/Holstein was crossed with the Malawi zebu in order to improve milk 
production of the Malawi Zebu.  The crosses have phenotypes close to those of pure 
Friesian/Holstein, and these are moderately resistant to diseases than pure 
Friesian/Holstein. 
 
 

GOATS “MBUZI” 

Goats (Capris hicus) are an important source of animal protein and cash 
income to the majority of Malawians in rural and urban areas.  Goats 
also supply organic manure that is used in crop production. Generally, 
goats are resistant to diseases and parasites.  However, when they are 

intensively managed goats are susceptible to worms and respiratory diseases just like 
any other class of livestock. 
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1. Indigenous Goat 
Last evaluated in the 1970s by the National Livestock Improvement Programme.  The 
Indigenous Goat is part of the Small East African Goat Group.  The Indigenous Goats 
has evolved over many centuries in diverse environments, and have developed special 
adaptive traits that enable them to live and produce under the existing conditions.  
These traits include resistance to specific diseases, heat tolerance, ability to use poor 
quality feeds and to survive with little and/or irregular supply of feed and water.  They 
are hardy animals with light and short horns and different shades of colours, such as 
black and brown, brown and red or white.  They have short and fine hair, and are 
mainly kept for their meat. 
 
2. Boer Goat 
Released in the 1980s by the National Livestock Improvement Programme.  The 
conformation and colour of the Boer Goat suggests that it is cross between Dutch and 
Indian goats with Bantu goats.  The improved types were last evaluated in the 1920s 
although the name Boer was first used in the mid 1880s century to distinguished short-
haired goats from the imported long-haired Angoras.   
 
The modern Boer Goat was developed in the Eastern Cape Province of the Republic of 
South Africa.  Boer Goats do well in arid areas although the improved type, at least, 
does not do well in really tough and hard conditions outside the Republic of South 
Africa.  These goats have long, broad and lopped ears.  The males have beard, whereas 
the females do not.  The improved Boer Goat is white in colour except for a red head 
and part of neck, and they have the advantage of growing fast and yielding bigger 
carcass than the Indigenous Goat. 
 
3. Boer Goat x Indigenous Goat 
Last evaluated in the 1970s by the National Livestock Improvement Programme.  The 
Indigenous Goat has been crossed with the Boer Goat to improve meat production of 
the Indigenous Goat that is well adapted to local environmental conditions.  The crosses 
have phenotypes close to those of pure Boer Goat, which are moderately tolerant to 
diseases compared with the pure Boer Goat. 
 
 
 

SHEEP “NKHOSA” 

Sheep (Ovis aries) are an important source of meat protein and cash income 
to a good number of family households in rural areas.  Sheep are mostly 
affected by worms.  The available breeds include the Indigenous and Dorper 
sheep, and a cross of these two. 
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1. Indigenous Sheep 
Released by the National Livestock Improvement Programme.  The Indigenous Sheep is 
part of the East African Long and Fat-Tailed Group of sheep, and are mainly kept for 
their meat.  Indigenous Sheep have evolved over centuries in diverse environments.  
They have special adaptive traits that enable them to survive and produce under the 
current environmental conditions.  These traits include:  (i) resistance to specific 
diseases, (ii) tolerance to heat, (iii) ability to use poor quality feeds, and (iv) ability to 
survive with little and/or irregular supply of supply of feed and water.  The males 
weigh about 41 kg, whereas the females weigh about 32 kg.  Horns are often present in 
both the male and female.  The ears, which are medium in length, are pendulous and 
short, whereas the legs are short, the colour is red.  But could be variable, the goat is 
relatively long with smooth coarse hair, but the legs and face are covered with fine hair. 
 
2. Dorper 
Released in the 1980s by the National Livestock Improvement Programme.  Dorper is a 
cross between white Dorset Horn males with Blackhead Persian females that was 
developed in the Grootfontein region of South Africa during the 1940s.  Dorper is white 
in colour with black confined to the head and neck.  There are also some limited black 
spots limited to the body and legs.  On average, males weigh between 45 and 55 kg, 
whereas the females weigh between 36 and 45 kg.  However, Dorper is more susceptible 
to diseases than the Indigenous Sheep.   This breed is mainly kept for meat production. 
 
3. Dorper x Indigenous Sheep 
Last evaluated in 1994 by the National Livestock Improvement Programme.  Over the 
years the Indigenous Sheep has been crossed with Dorper to produce a sheep with 
higher meat production and less susceptibility to diseases.  The crosses have phenotypes 
that are closer to those of pure Dorper, are fast growing, moderately tolerant to tropical 
diseases than pure Dorper breeds and better to open grazing. 
 

PIGS “NKHUMBA” 

Pigs (Suis vittatus) are an important source of animal protein and cash income 
to many smallholder family households in Malawi.  The main diseases and 
parasites for pigs include the African Swine Fever (ASF), Cysticercus cellulosae 
(Misere ya m’minofu).  The dominant breed is the indigenous pig, whereas 
the others include the Landrace, and the Large White. 

 
1. Indigenous Pigs 
Last evaluated in the 1970s by the National Livestock Improvement Programme.  The 
Indigenous Pig is widely adapted in most parts of Malawi, and an important source of 
meat and cash income for family households.  The only problem is that it is very 
susceptible to the African Swine Fever (ASF). 
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2. Landrance 
Last evaluated in the 1970s by the National Livestock Improvement Programme.  The 
local landrace is also widely reared by family households in Malawi. 
 
3. Large white 
Last evaluated in the 1970s by the National Livestock Improvement Programme. This is 
an introduced pig variety that is prolific and widely reared by family households by 
many family members in most parts of Malawi. 
 

RABBITS “AKALULU” 

Rabbits are a good source of animal protein and for generating cash 
income to some smallholder family households. Rabbits have a short 
reproductive cycle, high prolificacy and an efficient feed conversion 
rate.  Rabbits are attacked by diseases and parasites.  The parasitic 

diseases include coccidiosis, larva tapeworm, earmite and mange infection. Rabbits are 
attacked by many diseases, including: tuberculosis (Mycobacterium tuberculosis), 
Pseudotuberculosis (Pasteurella pseudotuberculosis redentium), rabbit syphilis (Treponema 
cuniculi), rabit pox (Variola spp.) and rabies (Rabies virus). 

1. New Zealand White 
Released by the National Livestock Improvement Programme.  This is a white rabbit 
that originates from New Zealand.  The adults weigh between 4 and 5 kg, and adapted 
to a wide range of conditions. 
 
2. California 
Released by the National Livestock Improvement Programme.  This is a grey rabbit that 
originates from America.  Adults also weigh between 4 and 5 kg, and are also adapted 
to a wide range of environmental conditions in Malawi. 
 
 
 
 

POULTRY 

Chickens (Gallus gallus) are perhaps the most important and widely found 
livestock species in Malawi.  Out of the estimated 12.0 million chickens, 2.5 
million are broiler chickens.  The majority of the chickens (>90%) are reared 
by smallholder farmers, the majority of whom reside in rural areas.  Poultry 

are mainly by a wide range of diseases, including: Newcastle disease, infectious bursal 
disease (Gumboro disease), and Coccidiosis.  There are four types of poultry:  (i) Local 
or indigenous, (ii) Black Australorp (Mikolongwe chicken), (iii) the hyline and shaver, 
and (iv) broiler breeds. 
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CHICKENS “NKHUKU” 

 
1. Indigenous chicken 
Last evaluated in the 1970s by the National Livestock Improvement Programme in 
collaboration with the Department of Animal Health and Industry (DAHI).  The 
Indigenous chicken is part of the African fowl, which is a dual purpose breed that is 
meanly raised for egg and meat production.  Different types of the indigenous strains 
are available in Malawi.  These are dwarf, fizzled land spotted, and naked necks.  They 
grow very slowly and have a small but well-fleshed, compact body.  The hens weigh 
1.2-1.8 kg and the cock weighs up to 2.5 kg.  The hens lay about 40-60 eggs per year, 
which are mainly white in colour.  Broodiness is pronounced, with an average egg 
weight of 30 g.  The feather colouring is varied.  However, black is often intermingled 
with white and grey, with brown colours also being fairly common.  Indigenous chicken 
are well adapted to local conditions, and are tolerant to most local diseases. 
 
2. Black Australorp (Mikolongwe chicken) 
Released by the National Livestock Improvement Programme in collaboration with the 
Department of Animal Health and Industry (DAHI).  Originated from Australia 
(Australia Black Orpington).  It is a dual purpose breed raised for eggs and meat. The 
breed is bigger and lays more eggs than the Indigenous Chicken.  The hens weigh 2-2.5 
kg and the cock can weigh up to 3.0 kg.  The hens lay about 150-200 eggs per year.  The 
egg shell is mainly brown in colour.  Occasionally the hen broods, and the average egg 
weight is between 50-60 g and the feather colour is black.  The breed is more susceptible 
to diseases than the indigenous chicken. 
 
3. Black Australorp x Indigenous Chicken 
Released in the 1980s by the National Livestock Improvement Programme in 
collaboration with the Department of Animal Health and Industry (DAHI).  Since the 
Indidgenous Chicken is well adapted to the local conditions but has low meat and egg 
production, it was crossed with the Black Australorp to simultaneously improve the 
body weight and egg production of the Indigenous Chicken .  These crosses produce 
more meet than the Indigenous Chicken, and are moderately resistant to diseases than 
the pure Black Australorp. 
 
4. Hyline and Shaver 
Released in the 1980s by the National Livestock Improvement Programme in 
collaboration with the Department of Animal Health and Industry (DAHI).  These are 
hybrids that are been bred for egg production.  They have medium body sizes, and 
grow moderately faster than the Indigenous Chicken.  The hens weigh 1.8-2.3 kg and the 
cock up to 2.5 kg.  The hens lay about 250-280 eggs per year.  Hylines produce eggs that 
are brown in colour.  They do not brood, and they produce an average egg weight of 50-
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60 g.  The feathers have a brown colour, and are more susceptible to diseases than the 
Indigenous Chicken. 
 
5. Broilers 
Released in 1980s by the National Livestock Improvement Programme in collaboration 
with the Department of Animal Health and Industry (DAHI).  This type of chicken has 
been bred for meat production.  It grows much faster than the Indigenous Chicken and 
has a large body size.  At eight weeks, the broiler chicken weighs 2.5-3.0 kg.  The feather 
colour is white.  The most common broiler breeds in Malawi are Ross and Cobb.  
Broilers are more susceptible to diseases than the Indigenous Chicken, as expected. 
 

GUINEA FOWL “NKHANGA” 

 
1. Guinea Fowl 
Evaluated by the National Livestock Improvement Programme.  The 
Guinea Fowl is part of the “Wild Guinea Fowl” which is a dual purpose 

and raised for both egg and meat production.  Different types of the indigenous strains 
exist in Malawi, including: (i) Pearl, (ii) Ash, and (iii) Lavender.  It grows very slowly 
and has a small but well-fleshed, compact body.  The hens weigh 1.3-1.8 kg and the cock 
may weigh up to 2.0 kg.  The hens lay about 100-150 eggs per year.  The egg shells are 
many brown and white in colour, and an average egg weighs about 3.0 g.  The feather 
colouring is varied; however grey intermingled with white spots are fairly common.  
Guinea Fowls are tolerant to most common diseases. 
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CHAPTER 10 

PASTURES, FODDER CROPS, FORAGE 
LEGUMES AND LIVESTOCK FEEDS 

INTRODUCTION 

Pastures, fodder crops ad forage legumes, mainly comprising natural grasses, legumes 
and bushes for browse, constitute the cheapest source of nutrients for livestock (cattle, 
sheep and goats) populations in Malawi. There are two cattle rearing systems in Malawi: 
(i) dependent solely on natural pastures in the upland areas and dambos, and (ii) 
dependent on livestock production based on improved pastures and efficient utilization 
of crop residues (maize stover, “madeya” and groundnut tops).  For the first system, 
cattle are frequently herded on dambos throughout the year, whereas the other roughage 
supplements include maize stover, banana stems and groundnut tops if available.  
However, these feed resources are inadequate in the dry season, leading to loss in cattle 
weight that results in calf mortality and poor calf growth rates, and further reduces milk 
production.  In the second system, farmers establish grass (e.g. Rhodes or Napier grass) 
and forage legumes (e.g. Leucaena leucophala), especially in all milk-shed and stall-
feeding areas).  Efforts are also underway to encourage farmers to undersow Rhodes 
grass with a legume in a maize crop field to enhance the efficient utilization of maize 
stover in the dry season.  The recommended grasses and forage legumes available to 
farmers in Malawi are briefly described bellows. 
 

PASTURES, FODDER CROPS AND FORAGE LEGUMES 

These are important livestock feed that comprise various grasses and leguminous tree 
species that are eaten or browsed by livestock.  These can be grown in upland areas and 
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along river valleys and dambos.  A brief description of some pastures, fodder crops and 
forage legumes available for use by livestock is given below. 
 

PASTURES 

Natural grasses provide the convenient and cheapest source of livestock 
feed.  The currently recommended pasture grasses include Rhodes grass, 
Buffel grass, Star grass, and Napier grass (or Elephant grass). 
 

 
1. Rhodes grass 
Released by the National Pastures and Fodder Crops Improvement Programme.  There 
are four varieties of Rhodes grass (Chloris gayana) that have been recommended for 
commercial production.  These are (i) Giant, (ii) Boma, (iii) Mbarara, and (iv) 
Katambora.  These are used for grazing and conservation in the form of hay (cut at 50% 
heading stage) and/or stage.  The pastures should be periodically rested for 3 to 4 
weeks between grazing.  Pastures are also useful for controlling nematodes when grown 
in rotation with tobacco. 
 
2. Buffled grass 
Released by the National Pastures and Fodder Crops Improvement Programme.  There 
are also four Buffled grass (Cenchrus cilaris) cultivars.  These are (i) Biloela, (ii) Molopo, 
(iii) American, and (iv) Gayndah.  These are mostly recommended for grazing as 
permanent pasture.  The pastures should be periodically rested for 3 to 4 weeks between 
grazing. 
 
3. Star grass 
Released by the National Pastures and Fodder Crops Improvement Programme.  There 
are two cultivars of Star grass (Cynodon spp): (i) Henderson No. 2 and (ii) Muguga.  
These pastures are also recommended for permanent pastures.  The pastures should be 
periodically rested for 3 to 4 weeks between grazing.  This will ensure that high quality 
is given to the animals. 
 
4. Napier grass (or Elephant grass) 
Released by the National Pastures and Fodder Crops Improvement Programme.  Napier 
grass (Pennisetum purpureum) has three cultivars: (i) Gold Coast, (ii) Cameroons  and (ii) 
Congo.  These pastures can be used for stall-feeding stems and can be cut into silage. 
 
5. Guinea grass 
Released by the National Pastures and Fodder Crops Improvement Programme.  There 
is one cultivar of Guinea grass (Panicum maximum):  Ntchisi panic, which is a local 
cultivar.  This cultivar is good for grazing in the west season, allowing for 3 to 4 weeks 
rest between grazing.  It is also suitable for stall-feeding. 
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FODDER CROPS AND FORAGE LEGUMES 

The major fodder crops and forage legumes include:  Leaucaena 
(Leucaena leucocephala), Siratro (Macroptilium aimpurpureum), Silver leaf 
desmodium (Desmoduim uncinata), Axillaris (Macrotyloma axillare, 
Dolichos axillaries), Glysdine (Neonotania wighi), and Cook stylo 

(Stylosantheses guyanensis). 
 
 
6. Leucaena leucocephala 
Released in the 1960s by the National Pastures and Fodder Crops Improvement 
Programme.  The most common Leucaena leucocephala, which consists of (i) Cunigham, 
(ii) Hawaiian Giant and (iii) Peru.  The Leucaena shrum is cut 15 to 30 cm above ground, 
and the leaves are cut or pruned for sun-drying.  The leaves dry in 2 or 3 days in the 
sun.  Beat off the dried leaves which can be fed to animals, in combination with madeya 
in stalls.  Restrict Leucaena meal to not more than 30% of dairy ration on dry matter 
basis, Leucaena can also be browsed or grazed when grown in association on with 
grasses or when undersown with maize.  Leaucaena leucocephala has over the years 
become an important agroforestry tree species.  However, this tree species has been 
heavily devastated by the Leucaena physilid, so that it is now not widely recommended 
for planting. 
 
7. Siratro, Silver leaf desmodium, Axillaris, Glysdine and Cook stylo 
 
Released by the National pastures and Fodder Crops Improvement Programme.  These 
four cultivars of forage legumes (Siratro, Silver leaf desmodium, Axillaris, Glysdine and 
Cook stylo), can be grazed and provide valuable high protein feed at the end of rainy 
season when grown in association with Rhodes grass or under sown in maize.  These 
could also be conserved as hay at the end of the rainy season for dry season feeding, and 
for stall feeding or conservation as hay. 
 

LIVESTOCK FEEDS 

Over the years, many livestock feeds have been developed with the main objective of 
supplementing natural grasses, fodder crops and forage legumes.  These have also been 
developed to improve the quality of feeds for improved beef and/or milk production.  
What are presented below are some developed poultry and cattle feeds. 
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POULTRY FEEDS 

Feed formulations, using local resources, have been developed and formulated for 
layers and broiler chickens by the Livestock and Pastures Improvement Programme. 
 
1. Layers Mash 
Released in 1980s by the National Pastures and Fodder Crops Improvement 
Programme.  This formulation is comprise: (i) maize, 60.0%, (ii) soybean, 25.2%, (iii) fish 
meal, 3.0% (iv) meat and bone meal, 3.0% (v) dried Leucaena leaf, 2.%, (vi) DL-
Methionine, 9.1% (vii) Premix, 0.2%, and (viii) salt, 0.5%. 
 
 
2. Broiler Starter Diet 
Released in the 1980s by the National Livestock Improvement Programme.  The broiler 
starter diet maize meal, soybean, meat and bone meal, fish meal, sunflower, limestone, 
salt and pre-mix as detailed in the table below. 
 
 
 

Feed Components 
Feed Rations 

Ration 1 (%) Ration 2 (%) Ration 3 (%) 

Maize meal 61.0 57.0 60.0 

Soybean 28.3 30.3 31.3 

Meat and bone 
meal 

3.0 5.0 - 

Fish meal 7.0 7.0 - 

Sunflower - - 7.0 

Limestone - - 1.0 

Salt 0.5 0.5 0.5 

Premix 0.2 0.2 0.2 
TOTAL 100 100 100 

 
3. Broiler Finisher Diet 
Released in the 1980s by the National Livestock Improvement Programme.  The broiler 
fisher diet comprise:  maize meal, soybean, meat and bone meal, fish meal, sunflower, 
limestone, salt and pre-mix as detailed in the table below. 
 

Feed Components 
Feed Rations 

Ration 1 (%) Ration 2 (%) Ration 3 (%) 

Maize meal 63.0 62.0 60.0 

Soybean 30.3 31.3 31.3 

Meat and bone 
meal 

3.0 3.0 - 
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Fish meal 3.0 3.0 - 

Sunflower - - 7.0 

Limestone - - 1.0 

Salt 0.5 0.5 0.5 

Premix 0.2 0.2 0.2 
TOTAL 100 100 100 

 
 

CATTL E FEEDS 

Dairy animal rations essentially consist of maize, dried Leucaena leaves, cotton cake, 
spent brewer’s grain and mineral mixes. 
 
1. Dairy Ration 
Released in the 1980s by the National Pastures Improvement Programme. The daily 
ration diet comprise: maize meal, Leucaena leucocephala dried leaf, cotton seed cake, spent 
breweries grain and mineral pre-mix as detailed in the table below. 
 

Feed Components Feed Rations 

Ration 1 (%) Ration 2 (%) Ration 3 (%) 

Maize meal 58 80 56 

Leucaena (dried) 40 - - 

Cotton - 18 - 

Spent brewers 
grain 

- - 42 

Mineral mix 2 2 2 
TOTAL 100 100 100 
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CHAPTER 11 

CROP AND LIVESTOCK PRODUCTION 
TECHNOLOIES 

INTRODUCTION 

Since 1998 the Agricultural Technology Clearing Committee (ATTC) was charged with 
the function of approving and releasing all agricultural technologies developed, or 
tested in Malawi, meant for use by farmers.  Thus, besides crop varieties, crop and 
livestock production technologies were to equally be formally approved by the ATCC 
before they are recommended for use by farmers.  Since that time, several crop and 
livestock production technologies have been developed and recommended for use by 
farmers.  This section presents some of the crop and livestock production developed for: 
(i) cereal crops (maize and rice), (ii) horticultural crops (tomato, cabbage, paprika and 
coffee), and (iii) livestock (dairy cattle and poultry).  There are also technologies on crop 
and/or plant protection, soil fertility improvement, and crop and or livestock 
management strategies. 
 

CEREAL CROPS 

Cereal production technologies have manly been developed for maize and rice 
production.  These have focused on plant protection in the field and grain protection in 
storage, fertilizer management and soil fertility improvement and enhancement. 
 

MAIZE 

Maize production technologies have been developed for: maize seed dressing, maize 
plant and grain protection in the field and in storage, and soil fertility improvement and 
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amelioration under smallholder farm conditions.  The recommended maize production 
technologies are briefly described below. 
 
 
1. Appliction of Actellic Super dust and Bifenthrin to control the larger grain 

borer (LGB) 
Released in September 2000 by the National Crop Storage Improvement Programme. An 
application of Actellic Super (Pirimiphos methyl 1.6%+0.3% Permethrin) and/or 
Bifenthrin 0.1% dust at the rate of 50 g to 90 kg shelled grain, or 50 g to 2 bags of 50 kg 
shelled maize, which has been thoroughly mixed with maize is effective in controlling 
the larger grain borer, LGB (Prostephanus truncatas), one of the most destructive insect 
pests of maize in storage.  The LGB, which is indigenous to northern south America and 
southern USA, belongs to a family of insect called Bostrichidae, most of which are 
woodborer.  This insect is 3-4 mm long, cylindrical in shape, dark brown in colour, and 
favours temperatures that are between 18 and 400C and a relative humidities of between 
50 to 80%.  LGB is widely distributed in Malawi, and is a serious and great threat to 
stored maize.  To control this insect pest, an integrated post-harvest management 
strategy is recommended that involve the use of cultural, biological and chemical 
control measures, such as the application of Actellic Super and Bifenthrin dusts.  Since 
this insect pest causes less damage to unshelled grain maize than maize on the cob, it is 
strongly recommended that farmers should shell their maize.  The maize should be 
thoroughly and properly dried before treatment. 
 
2. Application of Gaucho-T to control maize streak virus disease (MSV) 
Partially released in November 2001 by the National Crop Storage Improvement 
Programme.  An application of Gaucho-T to seed maize at the rate of 5 g/kg seed is 
effective in controlling Cicadulina leaf hoppers that attack maize early in the season.  
Gaucho-T is an insecticide that contains both imidacloprid and thiram as active 
ingredients.  Imidacloprid, a nitroguanidine insecticide is characterized by relatively 
low mammalian toxicity (LSD50 value 450 mg/g) that is classified as moderately 
hazardous, but shows high levels of toxicity to a range of insects and considerable 
systemic activity via the plant tissue.  Imidacloprid belongs to a new family of active 
ingredients, the nitroguanidines, which are also known as nitromethylene insecticides. 
The virus (maize streak virus, (MSV), that incites the disease is persistently transmited 
by Homopteran insects of the genus Cicadulina, with C. mabala, C. storeyi  and  C. parazeae 
as the commonest species.  It is these Cicadulina leaf hoppers that are effective controlled 
by Gaucho-T, which is both an insecticide and fungicide.  It acts both as a stomach and 
contact insecticide and protects maize from early season insect pests.  As a seed 
treatment, Gaucho-T puts the active ingredient in the direct vicinity of the seed, so that 
direct exposure to the environment is very minimal. 
 
3. Application of Shumba Super to control crop storage insect pests 
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Released in 2002 by the National Crop Storage Improvement Programme in 
collaboration with Syngenta of Zimbabwe.  An application of Shumba is effective in 
controlling insect pests of crops in storage.  Shumba Super is a combination of two 
insecticides: 1.0% Fenitrothion and 0.13% Deltamethrin.  Deltamethrin is a pyrethroid 
that controls woodborers, such as the larger grain borer (LGB), whereas Fenitrothion is 
an organophosphate that controls other storage insect pests, such as the maize weevils.  
It is recommended to apply Shumba Super at the rate of 50 g of chemical dust to 2 x 50 
kg bags of shelled produce.  When using Shumba Super, farmers should remember the 
following: (i) applying Shumba Super to crops that will be stored for more than 3 
months (ii) checking the produce, re-treating or re-drying after application, if the 
situation dictates so, (iii) wearing protective gear when applying Shumba Super, (iv) 
washing the hands and face after applying Shumba Super, and (v) storing Shumba 
Super in a cool dry place that is out of reach of children and pets. 
 
4. Application of Super Guard dust and Super Guard 50 EC to control storage 

insect  pests 
Released in August 2003 by the National Crop Storage Improvement Programme.  An 
application of Super Guard dust (1.6% Perimiphos methyl + 0.4% Permethrin) to stored 
maize is just as effective as applying Actelling Super (1.6%) Pirimiphos methyl + 0.3% 
Permethrin) in controlling common storage insects pets, such as LGB (Prostephanus 
truncatas) and Sitophilus spp.  This should also be applied at the rate of 50 g of chemical 
dust to 2 x 50 kg of shelled maize.  The release of this chemical product gives farmers a 
wider choice of chemicals to choose from to control storage insect pests.  The other 
chemicals available to farmers include Actellic Super, Shumba Super, Bifenthrin, 
Chikara Super and Grain Dust. 
 
5. Application of Gaucho 70WS to seed maize to control early season insect pests 

of maize 
Released in August 2003 by the National Maize Plant Protection Improvement 
Programme.  An application of Gaucho 70WS at rate of 5 g product per 5 kg maize seed 
as a dressing is effective, convenient and economical in controlling insect pests that  
attack maize early in the season (0-12 weeks after planting).  Gaucho is effective in 
controlling insect pests such as aphids and leafhoppers of the genus Cicadulina, which 
are the vectors that transmit maize streak virus (MSV) in late-planted dimba maize. Thus, 
by controlling these insect pests, Gaucho 70WS is also effective in controlling MSV, a 
disease of great economic importance for dimba maize production.  This chemical 
product is now fully released following its partial release in 2002.  Additionally, this 
chemical product has already been released for use as a cotton seed dressing. 
 
6.  Application of Chikara Super to control storage insect pests 
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 
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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 
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 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. 
 
7. Application of Deltaphos to control storage insect pests 
Released in August 2004 by the National Crop Storage Improvement Programme.  An 
application 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 pets. 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 has 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. 
 
8. Strategies for witchweed (Striga asiatica) suppression and field hygiene 
Released in June 2000 by the National Maize Improvement Programme.  Several 
management strategies for controlling witchweed in cereal crops for the whole farm or 
portions of farms have been developed.  Witchweed is the common name for the 
parasitic weed species known as Striga.  In Malawi, Striga asiatica (locally known as 
kaufiti) is the most wide-spread, and it parasitise cereals, such as maize, sorghum, millet 
and rice.  Witchweed grows on the roots of host plants where it draws its water and 
nutrients, causing a toxic effect that results in stuntedness and wilting of the host plant 
even before the witchweed emerges above the ground.  Seed of witchweed may remain 
dormant for a period of more than 10 years, but may be triggered at any time by a 
stimulant, known as strigal that naturally produced by the roots of host plants, provided 
it is also exposed to warm temperatures (22-300C) and moist conditions for about 10 to 
21 days.  After attaching itself to the host plant, and sharing growth variables (water, 
nutrients and sunlight), it greatly reduces the yield of the host plant, so that control or 
suppressive measures are required to deal with this abnoxious weed.  These include (i) 
preventive measures, (ii) suppressive measures, and (iii) good crop husbandry practices.  
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The preventive measures include the stopping of: (i) seed multiplication, (ii) seed 
movement, and (iii) use of contaminated seed, whereas the suppressive measures 
include the use of; (i) mineral fertilizers and organic manures, (ii) intercropping systems, 
(iii) crop rotations, (iv) catch crops, (v) trap crops, and (vi) pesticides and herbicides.  
The good crop husbandry practices include (i) early planting (ii) timely weeding, and 
(iii) use of improved crop varieties.  Witchweed infestation is quite common in many 
parts of Malawi.  The situation is aggravated by droughts and low soil fertility, 
especially on smallholder farms. 
 
9. Application of herbicides and fertilizers to control witchweed (Striga assiatica) 

in maize 
Released in August 2002 by the National Maize Improvement Programme.  An 
application of herbicides, while effective in controlling weeds, is also effective in 
suppressing witchweed in maize.  In particular, an application of Dual, a pre-emergence 
herbicide, into the soil at the rate of 2. 2 litre/ha before planting maize is effective in 
suppressing witchweed.  At this rate Dual controls weeds and suppresses the 
emergence of whitchweed.  This is useful for individual farmers or institutions wishing 
to effectively control witchweed on prime land.  For example, prison farms, research 
station, training centers, irrigation schemes or productive farmers adopting improved 
crop management practices, such as those under Sasakawa G2000-Malawi Government 
partnership programme.  It should be noted that witchweed continues to be a major 
constraint to maize production in Malawi, especially under low soil fertility conditions 
on smallholder farms, a situation that is now compounded by frequent droughts. 
 
10. Technologies for winter maize production in dambos and along river valleys 
Released in June 2000 by the National Maize Improvement Programme.  The growing of 
maize in the dry season under residual soil moisture, or irrigation, is now very common 
along the lakeshore areas, river valleys, and in dambos throughout the country.  This is 
what is referred to as dimba maize.  Currently, some 296 hectares can potentially be 
grown to dimba maize.  To increase dimba maize production, a package of production 
practices has been developed.  This production package comprise: (i) maize varieties, (ii) 
time of planting (iii) plant population density, (iv) depth of planting (v) plant spacing, 
(vi) rate of fertilizer nitrogen application, and (vii) pest and disease control strategies. 
 
Both hybrid and open pollinated maize varieties (OPV) can be grown.  Presently, these 
include: DK 8031, DK8041, DK8071, SC 403, SC 407, SC 621, SC 627, SC 713, SC 715, PAN 
6193 (Katswiri), and Masika.  In addition, any variety that is resistant or tolerant to 
maize streak virus (MSV) can safely be grown under residual moisture conditions in the 
dimbas.  Hybrid and OPVs yield about 3,500 and 3,000 kg/ha, respectively under the 
normal plant population density of 37,000 plants per ha.  Higher yields are expected for 
higher planting densities, such as 44,000 plants per ha.  Time of planting dimba maize 
varies from area to area because it depends on available soil moisture and prevailing air 
temperatures.  However, for warmer areas, such as along the Lakeshore plain (e.g. 
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Karonga and Salima) or the Shire valley, dimba maize should be planted towards the end 
of May to early June.  For cooler areas, such as the Viphya plateau, planting towards the 
end of June gives better and higher yields.  Dimba maize should be planted on flat and 
well-prepared land on rows spaced 90 cm apart and 90 cm between planting stations, 
and three seeds per station to give a plant population density of 37,000 plants/ha.  If a 
higher plant population is used, farmers should reduce the row spacing to 75 cm, and 
the plant one plant per station at spacing to 25 cm apart, to give 44,000 plants per 
hectare.  The planting depth should vary with soil moisture conditions at planting time, 
should not be more than 40 cm deep.  The holes should be covered with 2 cm of soil 
soon after planting to reduce soil moisture loss by evaporation.  All maize varieties 
recommended for dimba cultivation respond positively to fertilizer nitrogen application 
on all types (hydomorphic and/or alluvial soils) that characterize dimba maize growing 
environments.  An application of 40 kg N/ha as Urea or CAN should be applied on 
dimba maize to optimize grain yields, regardless of the soil type:  Hydromorphic or 
alluvial.  Generally, dimba maize responds better to fertilizer application when it is 
planted after a rain-fed crop of rice.  Dimba maize also greatly respond to the 
application of organic manures such as compost, chicken and cattle manures.  Apply 
these at the rate of between 5 and 10 t/ha depending on quality and availability. 
 
Apart from processing maize into flour for the preparation of the traditional Nsima, 
dimba maize is increasingly consumed on the cob as a snack when cooked green of 
roasted.  During the dry season (winter) months, dimba maize sells quite fast, and at a 
relatively high price, making dimba maize a high value cash crop. 
 
 
 
11. Application of Tithonia diversifolia to increase maize yields 
Released in June 2000 by the National Maize Improvement Programme.  An application 
of 3,000 kg/ha of Tithonia diversifolia green leaf manure is sufficient to increase maize 
grain yields to more than 3,500 kg/ha under good crop management practices. Tithonia 
is an agroforestry tree species that has the ability to produce large quantities of leaf 
biomass of up 500 kg/ha during the first year of planting and to more than 10,000 kg/ha 
by the second year.  The fresh leaf N content is high (<3.5%) and the nutrients levels of 
other elements is also relatively good (0.5% P and 0.4% potassium), indicates that an 
application of Tithonia diversifolia leaf biomass into the soil will add considerable 
amounts of N, which can later be taken-up by a growing maize plant.  Tithonia 
deversifolia is widely available in Malawi.  It grows in the wild and near homesteads.  
Documented evidence estimates that Tithonia is widely distributed in Malawi.  As the 
case is with all low-input, low-cost agricultural technologies, farmers are advised to 
apply Tithonia leaf biomass in conjunction with inorganic fertilizers to optimize maize 
grain yields.  The methods of Tithonia biomass application are the same as those for 
inorganic fertilizers, i.e. broadcasting, dolloping or banding along the ridge. 
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12. Application of green legume manures to improve soil fertility and increase 
maize yield 

Released in August 2001 by the National Maize Improvement Programme.  Growing 
maize after Mucuna pruriens, Crotalaria juncea and  Lablab purpureus green leaf biomass, 
which is either incorporated early or late, significantly increases maize grain yields 
compared with the growing of maize continuously without the application of green 
manures.  Maize grain yields are increased further when inorganic fertilizer N is applied 
at the rate of 35 kg N/ha in combination with these green legume manure.  This shows 
that the three green leaf manures have the potential to increase soil fertility and maize 
yields when incorporated either as sole green manures or when combined with 
inorganic fertilizers. Legume crops have the potential to fix atmospheric nitrogen 
through the process of Biological Nitrogen fixation (BNF).  The fixed nitrogen is for the 
crops’ use.  However, when leaf biomass is added to the soil, the accumulated in the leaf 
is available to the succeeding cereal crop that responds positively to the added nutrients.  
These three legumes produce more than 4,000 kg/ha leaf biomass, whether they are 
incorporated early or late.  The leaves of these have leaf N contents of more than 4% at 
flowering time.  This translates into more than 160 kg N/ha that can potentially be 
released and made available to the succeeding cereal crops.  An early or late application 
of these green manures has resulted in the production of maize yields that are in excess 
of 3,000 kg/ha, which is a significant  shift from the usually quoted national maize grain 
yield of 1.1 kg/ha.  Thus, the application of green legume manures has great potential to 
increase maize yields even doses as low as 35 kg N/ha of mineral fertilizers are applied.  
Thus, the recommended strategy is to apply as much as possible of the green leaf 
manure in combination with as little as possible of the inorganic fertilizer N that 
optimizes maize grain yields. 
 
13. Application of 2000 kg lime per ha to increase maize yields in acidic soils 
Released in November 2005 by the National Soil Fertility Improvement Programme.  An 
application of 2,000 kg/ha lime to maize grown on acidic soils is effective at increasing 
grain and dry matter 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 Chikwawa 
district and Uliwa (Chilumba) in Karonga district.  Other lime deposits are found in 
many parts of Malawi, especially Ntcheu and Balaka districts. 
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RICE 

Rice is the second most important cereal crop that is widely grown along the Lakeshore 
districts, and is currently finding its way on the upland areas grown as rain-fed rice.  
Rice production technologies have focused on fertilizer Urea management under 
anaerobic conditions and frequency of weeding. 
 
1. Methods of applying Urea to irrigated rice 
Released in June 2002 by the National Rice Improvement Programme.  An application of 
Urea, by broadcasting, and incorporating at 5 cm depth before transplanting rice, have 
been found to greatly increase rice yields under irrigated conditions.  Rice (Oryza sativa 
L.) the second most important cereal food crop in Malawi, is adapted to a wide range of 
altitudes ranging from 50-1,000 masl along the Lakeshore plain, lake Chilwa plain, the 
Shire highlands and the Lower Shire Valley.  It is grown under both rain-fed and 
irrigated conditions.  In these agro-ecologies, the annual mean temperatures range from 
22-250C and rainfall varies from 660-2,421 mm per year.  Although rice is essentially 
adapted to heavy clays, it equally does well on a wide range of soil types, including 
calcimphic alluvial soils that have soil pH values ranging from 5.8-8.5.  However, the 
yields of rice per unit area are very low, mainly owing to a multitude of production 
constraints that include: low soil fertility, poor crop husbandry and agronomic practices, 
insect pests, diseases and weeds, and poor harvesting and drying methods, among 
many others.  For the present, we focus on the methods of applying 80 kg N/ha and 25 
kg P2O5/ha, to achieve rice grain yields of up to 6,000 kg/ha.  Urea is applied as a basal 
and top dressing.  For basal dressing, apply 25 kg Urea/ha before transplanting, and 100 
kg (2 bags of 50 kg each) of 23:21:0+4S per ha soon after pudding the soil, but before 
transplanting the rice.  Broadcast the fertilizer by hand and incorporate it to a depth of 5 
cm soon after application to achieve optimum uniformity.  Fertilizer application, 
pudding and incorporation should be done when there is less than 1 cm of standing 
water.  After transplanting, increase the water level to more than 1 cm.  For top dressing, 
apply 100 kg (2 bags of 50 kg each) Urea per ha 40 days after transplanting.  This should 
be done when the leaves are relatively dry (to avoid scorching), and more than 5 cm of 
water standing on the plot.  Dividing the field into small plots of about 10 x 10 m (with 
30 cm wide bunds or leaves ensures that the right amount of fertilizer and water are 
applied to the field.  Mix the fertilizer with 3 cm of top soil (also called scuffling) to 
ensure uniform fertilizer application to the plot. 
 
2. Frequency of weeding rice to optimize grain yields 
Released in August 2003 by the National Rice Improvement Programme.  Weeding 
rainfed rice three times, 2, 4 and 8 weeks after seedling emergence, is effective in 
controlling weeds, increasing rice grain yields and optimizing net benefits to the farmer.  
This weeding regime is more effective in controlling weeds those two weedings at 2 and 
4 weeks, two weedings at 2 and 5 weeks only.  Thus, it is recommended that farmers 
should keep their rice fields weed-free at all the times by weeding their fields three 
times if they want to optimize grain yields and returns to investment. 
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3. Basal dressing Urea at 6.5 cm depth to optimize grain yields of irrigated rice 
Released in August 2003 by the National Rice Improvement Programme.  Incorporating 
fertilizer Urea at 5 cm soil depth at basal dressing time is effective in increasing rice 
grain yields and optimizing net benefits to the farmer when compared with the 
currently recommended depth of incorporating fertilizer Urea at 23 cm soil depth.  This 
method is less labour demanding but more effective than applying fertilizer Urea on the 
surface.  Hence, the earlier recommendation of incorporating fertilizer Urea at 23 cm soil 
depth, is now replaced with applying fertilizer Urea at 5 cm soil depth. 
 
4. Application of fertilizer Urea to Nunkile (Pussa 33) rice under irrigated 

conditions 
Released in August 2003 by the National Rice Improvement Programme.  An 
application of (i) 240 kg N/ha at Lifuwu and Domasi:  (i) 240 kg N/ha at Lifuwu and 
Domasi: (ii) 160 kg N/ha at Lifilya, Hara and Nkondezi, and (iii) 120 kg N/ha at 
Kasinthula; are effective in optimizing Nunkile grain yields and economic returns to the 
farmer.  This recommendation further indicates that the soils at Kasinthula are of better 
fertility than either at Lifuwu, Domasi, Lifilya, Hara or Nkondezi.  Since Vyawo and 
Mtupatupa have similar grain yields with Nunkile, the same fertilizer rates should be 
applicable to these varieties.  Further, the same plant spacing of 23 x 15 cm should 
equally be applicable to this variety. 
 

FIBRE CROPS 

Several grain legume, oilseeds and fibre crops production technologies have been 
developed over the last five years.  However, most of these have not been officially 
released by the ATCC.  The only production technologies that have been officially 
released are those on cotton, an important fibre crop that is attacked by many insect 
pests during its growth cycle. 
 

COTTON 

The recommended cotton production protection technologies are mainly focused on 
seed dressing to protect cotton from early sucking insect pests, weed control, insect pest 
control, and methods and equipment for applying chemicals. 
 
1. Application of Gaucho 70WS to control aphids and other early season insect 

pests in cotton 
Released in August 2001 by the National Cotton Improvement Programme.  Gaucho 70 
WS, which is also known as Imidacloprid, is a nitroguanidine insecticide that is effective 
in controlling aphids and other insects pests that attack cotton early in the season.  
Imidacloprid belongs to a new family of active ingredients, the nitroguanidines that  are 
also known as nitromethylene insecticides.  These chemicals are characterized by 
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relatively low mammalian toxicity (LSD50 value of 450 mg/g and is classified by the 
WHO as moderately hazardous).  While showing high levels of toxicity to a range of 
insect pests and considerable systemic activity via the plant tissue.  Imidacloprid is a 
colourless crystalline solid with a slight characteristic odour.  In Malawi, and elsewhere 
in Africa, Imidacloprid is sold as Gaucho, a product that contains 700 g/kg active 
ingredient (air) and is in powder form mixed with a blue dye that is packed in plastic 
bags weighing 120 g each.  Farmers in Malawi are advised to apply Gaucho as seed 
cotton dressing at the rate of 5 product/kg seed to control aphids and other early season 
sucking insect pests that attack cotton for a period of up to twelve weeks after planting. 
 
2. Application of Decistab to control the African bollworm in cotton 
Released in August 2001 by the National Cotton Improvement Programme.  Decistab is 
a deltamethrin that is formulated in pre-weighed tablet form that easily disperses in 
water.  Deltamethrin (Decis 2.5 EC) is a pyrethroid with an LSD50 value of c135 and has 
been classified as moderately hazardous by the World Health Organization (WHO).  
Decitab is recommended for application to cotton at the rate of 5 g a.i./ha for the control 
of the African bollworm (Helicoverpa armingera).  This is achieved by mixing one 0.5 g a.i. 
tablet of Decitab in 14 litres of water.  Because the tablet quickly disperses in water, 
farmers now have access to an insecticide that they can use without directly handling it 
as the case is with emulsifiable concentrates, wetable powders or dusts which are prone 
to puffing and drift spilage, and may easily contaminate the skin. 
 
3. Application of Karate 3.75WG to control the African bollworm in cotton  
Released in August 2001 by the National Cotton Improvement Programme.  Karate is a 
proprietary (trade) name for the pyrethroid active infredient (a.i.)  Lambda-Cyhalothrin.  
The emulsifiable concentrate (EC) formulation, Karate 5 EC, is recommended for the 
control of the African bollworm on cotton.  The manufactures have recently developed a 
water dispersible granule (WG) formulation of Lambda-Cyhalothrin, Karate 3.75WG.  
The new formulation minimizes poisoning hazards of the user because, unlike the EC 
formulation, the WG formulation does not readily penetrate the skin.  The granules also 
do not puff or drift as readily as powders or dust formulations.  The new formulation is 
also packed in a pre-weighed sachet containing enough granules for one tank.  Further, 
this minimizes contaminating farmers with the chemical who often simply pour the 
contents of the sachet into the mixing bucket without handling the chemical properly.  
The sachet is opened with a pair of scissors or a sharp razor and then the contents are 
pured into the mixing bucket constraining a small quantity of water.  The contents are 
then stired and more water is added to dilute the recommended concentration.  Pour the 
pesticide mixture into a sprayer tank through a strainer, and spray as recommended.  
Although Karate 3.75 WG is recommended for the control of the African bollworm, it 
also controls red spiny bollworms and leaf chewing insects.  All pyrethroids induce the 
multiplication of red spidermite and aphids and resistance to all exposed insect pests.  
Apply a maximum of four applications in one crop growing season.  Karate 3.75 WG 
should be applied at the rate 11.4 g a.i./ha using a knapsack sprayer with a tail boom.  
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Pour the contents of a 16 g sachet into 14 litres of water, mix thoroughly, and using a 
spinning disc, very low volume sprayer, such as the Ulva+, apply the mixture as 
recommended.  When applying, the operator should walk at a brick speed of about 1 
metre per second.  However, it should be remembered that all pesticides are harmful to 
human beings, livestock, wildlife, and to the environment in general.  Users should was 
their hands, the sprayer, mixing buckets and any contaminated containers and clothing 
after handling any type of pesticide.  Do not eat, drink or smoke tobacco before washing 
your hands.  Do not leave contaminated containers and empty sachets lying on the soil 
surface after spraying to prevent contamination.  Bury all empty sachets in the soil. 
 
4. Application of the Ulva + Sprayer to control insect pests in cotton 
Released in June 2000 by the National Cotton Improvement Programme.  The Ulva+ 
Sprayer is an economic battery operated hand-held spray disc operator that has recently 
been recommended for use as an alternative to the other recommended sprayers:  (i) the 
knapsack sprayer mounted with a tailboom (the Jactor) and (ii) the battery-operated 
spinning disc hand-held sprayer (the Turbair-X).  The Ulva+Sprayer, which also 
requires to be handled with care, has been designed to overcome most of the 
disadvantages associated with the knapsack and Turbair-X sprayers.  It uses small 
quantities of water (not more than 20 litres/ha), is light with negligible drudgery on part 
of the farmer, has low pesticides wastage as most of the pesticide lands on the target 
pest and has a low rate of battery power consumption.  The Ulva+Sprayer consists of 
four major parts:  (i) a tank, which is a 1 litre bottle, for holding the pesticide mixture, (ii) 
a motor for spinning the disc, (iii) a disc for breaking the pesticide mixture into small 
uniform-sized droplets, and (iv) a handle, which also holds the battery.  To operate the 
Ulva+Sprayer, load 8 size D torch cells into the battery holder and fasten the battery 
cover in place, mix the pesticide with water to make a 1 litre pesticide mixture and pour 
the contents in the tank, hold the bottle in the upright position, turn on the motor using 
the switch on the handle, and when the disc rotation has attained its maximum speed, 
invert the bottle and start spraying.  Apply a two-ridge swath while holding the nozzle 
at 30 cm above the top of the canopy for a cotton crop that is less than 50 cm, and when 
the crop is more than 50 cm tall, use a 1-ridge swath holding the nozzle at 15 cm above 
the top of crop canopy.  Walk at a speed of about 1 metre/second (walking at a brisk 
speed, i.e., kuyenda ndawala), and the disc held should be held directly above the furrow 
adjacent to the spray operator.  After each spraying trip (on refilling), cover the spinning 
disc by unscrewing the bottle and then putting it on a non-dusty surface, and after 
refilling, screwing the bottle back and carrying the sprayer in an upright position.  After 
a day’s programme, fill the tank with clean water, swirl and empty in a pit, at  least 
three times, fill the tank with clean water, screwing bottle to the sprayer, and spraying 
in a pit to rinse the restrictor and spinning disc.  Wipe the handle, disc cover and the 
bottle with a moist clean cloth, and dry the sprayer in the shade and store it in a cool 
place out of reach of people (especially children) and livestock. 
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5. Application of cotton production package comprising Cruiser, Ingram Combi 
and Polytrin C to increase cotton yields and quality 

Partially, released in August 2002 by Chemicals and Marketing Company Limited in 
collaboration with the National Cotton Improvement Programme.  A new cotton 
production package, comprising Cruiser, Ingram Combi and Polytrin C, has been 
recommended for the control of early season insects pests, weeds, and late season insect 
pests to boost cotton yields in Malawi.  This cotton production package is able to 
increase cotton yields up to 2,500 kg/ha, which is a significant shift when compared 
with the use of currently recommended production packages that yield between 700 to 
800 kg/ha.  This new package comprise: (i) Cruiser 70ws (a seed dresser for the control of 
early season (0-8 weeks) insect pests), (ii) Ingram Combi (a herbicide for the control of 
weeds during the whole season), (iii) Polytrin C (an insecticide for the control of insect 
pests from flowering to boll splitting. 
 
6. Application of Marshal (carbosulfan) to control the cotton aphid (Aphis 

gossipii) 
Released in 2002 by the National Cotton Improvement Programme.  An application of 
Marshal 25EC (Carbosulfan) to cotton during the growing period is effective in 
controlling the cotton aphid (Aphis gossipii), an insect pest that damages cotton during 
its growth period.  The damage caused by aphids include: (i) sap sucking that results 
into leaf curling, stem tips crinkling and the stunting of plants, (ii)  production of 
honeydew that drips on the lower leaves of the plant, and (iii) development of black 
fungus, known as sooty mould, which grows on the honeydew.  Marshall 25 EC, which 
is a carbamate, should be applied at the rate of 54-268 g active ingredient per hectare.  
The volume of spray mixture applied ranges from 50 to 280 litres per ha depending on 
the size of the crop and the severity of the pests, when 1 to 4 pairs of nozzles are opened.  
When using a knapsack sprayer with a tailboom, dilute 60 ml into 14 litres of water, 
whereas if a spinning disk sprayer is used, dilute 60 ml in 1 litre of water.  It should 
always be remembered that pesticides are harmful to humans, livestock, wildlife and 
the environment, so that care should always be taken when using these.  All users 
should: (i) not store pesticides together with foodstuffs, (ii) wash hands, the sprayer, 
buckets and any contaminated containers, including clothing, after handling the 
pesticide, (ii) do not drink, eat or smoke tobacco before washing hands, (iv) do not leave 
contaminated containers and empty bottles lying on the ground after spraying to 
prevent livestock, wildlife, children and untrained persons from being contaminated, 
and (v) bury all empty bottles that contained the pesticide into the soil. 
 
7. Application of Ingram® Combi 500 EC to control weeds in cotton 
Released in 2003 by the National Cotton Improvement Programme.  An application of 
Ingram® Combi 50 EC at the rate of 2.5 l/ha (for light –textured soils) and 3.0 l/ha (for 
medium – and fine-textured soils) is both economical and effective in controlling weeds 
in cotton fields.  Ingram® Combi 500 EC is a brownish emulsifiable concentrate that is 
flammable and slightly hazardous (WHO Class III).  It contains 333 g/l of metolachlor 
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and 167 g/l of terbutryn as active ingredients.  Terbutryn belongs to a group of trainers.  
Ingram® Combi 500 EC is pre-emergence herbicide that should be applied during or 
after planting, but before weeds and crops emerge.  It is effective in controlling most 
annual grasses and annual broad-leafed weeds that are common in Malawi, including 
the noxious Eleusine indica, Bidens pilosa and the onion grass.  It should be remembered 
that Ingram® Combi was partially released in 2002 as part of “a new cotton production 
package”, to control weeds in cotton, comprising: (i) Cruiser 70WS (a seed dressing for 
the control of early season insect pests), (ii) Ingram Combi ® (for the control of weeds), 
and (iii) Polytrin C (for the control of insect pests from flowering to ball filling). 
 
8. Application of Cruiser 350 FS to seed cotton to control aphids and other early 

season sucking insect pests in cotton 
Released in 2003 by the National Cotton Improvement Programme.  An application of 
Cruiser 350 FS, as a seed dressing, at the rate of 100 g a.i. per 100 kg cotton seed is 
effective in controlling the cotton aphid and other early season sucking insect pests for a 
period of up to 8 weeks after planting.  Cruiser 350 FS is a thiamethoxam pesticide that 
belongs to a pesticide group known as a nitroguanides have a different mode of action 
when compared with organophosphates, to the group, that the recommended 
dimethoate belongs.  It has the following characteristics: (i) an acute oral toxicity (rat) 
LD50 of 2,918 mg/kg b.w. (ii) an acute dermal toxicity (rate) LD50 of >500 mg/kg, (iii) an 
acute inhalation toxicity (rat) LD50 of 4 h >4.02 mg/l, and (iv) an acute skin irritation 
(rabbit) that is non-irritant.  The release of Cruiser 350 FS is an important addition to the 
range of pesticides used in the control of the cotton aphid and other early season 
sucking insect pests.  It should also be remembered that Cruiser was partially released 
in 2002 as part of “a new cotton production package” comprising (i) Cruiser 70WS (a seed 
dressing for the control of early season insect pests).  (ii) Ingram Combi (for the control 
of weeds), and (iii) Plytrin C (for the control of insect pests from flowering to ball 
filling). 
 
9. Application of Polytrin C 440 EC and Fantom C 315 EC to control sucking, leaf 

eating, and bollworm insect pests in cotton 
Released in 2003 by the National Cotton Improvement Programme.  An application of 
Polytrin C 440 EC and Fantom C 315 EC are effective and economic in controlling early-
and mid-season sucking and leaf eating insects, including cotton bollworms.  The 
recommended application rates, following scouting-based spraying regimes, are as 
follows: (a) for seed cotton treated with Cruiser 350S at the rate of 100 g a.i./ 100 kg 
seed, apply (i) Polytrin C 440 EC at the rate of 1,000 ml/l, or (ii) Fantom C 315 EC at the 
rate of 750 ml/ha, and (b) for seed cotton that is not treated, apply: (i) Fantom C 315 EC 
at the rate of 750 ml/ha, or (ii) Fantom C  315 EC at the rate of 1000 ml/ha, if it is 
affordable.  Please note that Polytrin C 440 EC is not recommended for application on 
undressed seed, and was partially released in 2002 as part of “a new cotton production 
package” comprising: (i) Cruiser 70WS (a seed dressing for the control of early season 
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insects pests), (ii) Ingram Combi (a herbicide for the control of weeds), and (iii) Polytrin 
C (a pesticide for the control of insect pests from flowering to ball filling). 
 
Polytrin C 440 EC, which is classified as moderately hazardous (FAO Class II), has the 
following characteristics: (i) an oral acute toxicity (rat) LD50 of 7,000 mg/kg, (ii) an acute 
dermal toxicity LD50 >4,000 mg/kg, and (iii) an acute toxicity to fish LC50 of about 0.03 
mk/L.  The source of toxicity is profenos cypermethrin.  Fantom C315 EC, which is 
classified as moderately hazardous (FAO Class II), has the following characteristics: (i) 
an oral acute toxicity (rat, female) of LD50 of 550 mg/kg, (ii) an acute dermal toxicity of 
LD50 >2,000 mg/kg, (iii) an acute toxicity (fish) LC50 of about 0.03 mg/l, (vi) growth 
inhibition (algae) LD50 of about 4 mg/l, (v) toxicity to aquatic invertebrates of LD50 of 
about 0.03 mg/l.  The source of toxicity is profenos lambda-cyhalothrin. 
 
10. Application of Monceren GT to seed cotton to control soil and early season 

sucking insect pests in cotton 
Partially released in March 2005 by the National Cotton Improvement Programme in 
collaboration with Farmers’ Organization.  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 planning.  Moneren GT, 
which has three active ingredients: (i) imidacloprid (233 g/l), a systemic insecticide, (ii) 
Thiran (107 g/l), a dumping-off fungicide, and (iii) pencycuron (50 g/l), a rhizactonia 
fungicide, that controls many early season insect pests including:  (i) aphids (Aphididae),  
(ii) whiteflies (Bemisia tabaci), (iii) thrips (Thysanoptera), and (iv) leafhoppers 
(Cicadellidae); and dumping-off diseases, such as Rhizoctonia solani.  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 that was released some two years ago for use as a cotton seed 
dressing.  The advantage of the liquid formulation (Monceren GT) is that it is easier to 
apply and is less expensive compared with the dust formulation (Gaucho 70WS). 
 
11. Application of Harness EC to control weeds in cotton 
Released in March 2004 by the National Cotton Improvement Programme in 
collaboration with Farmers’ Organization.  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.  He further explained that 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.  Harness EC, whose active ingredient is acetochlor 900 g/litre, controls: (i) 
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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.  
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. 
 
 

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. 
 
1. Intercropping tomato with onion to reduce red spider mite infestation on 

tomato 
Released in August 2001 by the National Plant Protection Improvement Programme.  
Intercropping tomato with onion is effective in reducing mite infestation in tomato 
resulting in higher yields when compared with tomato grown in pure stand.  Mites are 
visible as red or reddish-brown dots on the underside of the leaf.  Their generation 
period varies between eight and 21 days depending on temperature.  In winter, red 
spider mites become dormant and hide under plant debris.  Eggs are white to amber in 
colour and develop into eight-legged nymphs.  Adults are usually bright red or reddish 
brown.  Infested plants attain a yellow mottled appearance (which has locally been 
referred to as “stonewashed appearance”), whereas severely infested leaves appear 
completely burnt-out resulting into the whole plant dying.  The fruits from severely 
infested plants fail to ripen, and are characterized by yellow spots.  Mites are often 
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dispersed by the following means:  wind, farm equipment, containers, produce, 
clothing, footwear, insects and seedlings.  To reduce mite infestation, use all field 
sanitation practices that include: (i) uprooting and burning infested plants and crop 
residues after harvest, (ii) burning all left over seedlings after transplanting, and (iii) 
intercropping tomato with onion.  Onion has a repellency effect, or masking effect, on 
the mites.  This depends on the time of onion planting and the planting pattern of the 
tomato and the onion.  Onion should be transplanted four weeks before the 
transplanting of tomato.  This ensures that the onions are fully established, and start 
emitting enough pungent smell before the onion is planted.  Transplant both onion and 
tomato in rows at their recommended plant spacing.  Plant at least three to four 
seedlings of onion in between tomato planting stations. 
 
2. Application of tobacco, ash and soap concoction to control red spider mite in 

tomato 
Partially released in August 2001 by the National Plant Protection Improvement 
Programme.  An application of a concoction of tobacco, soap and ash is effective in 
controlling red spider mite on tomato.  The concoction consists of tobacco + soap + ash. 
(handful of dark fire cured tobacco, a quarter tablet of soap (30 g) and a handful of 
ordinary ash).  This is mixed and boiled in five litres of water, and cooled overnight.  
This concoction is sprayed to tomato every two weeks based on fortnightly scouts. 
 
3. Application of plastic shelter mulch to control late blight diseases in tomato 
Released in August 2002 by the Lobi Horticultural Extension Project of the Lilongwe 
Agricultural Development Division (LADD).  An application of plastic shelter mulch, in 
combination with dithane, is effective in controlling late blight (Phytophtora infestans) 
disease in tomato (Lycopersicum esculentum).  Late blight (LB) disease is most severe 
under cool temperatures and prolonged leaf wetness, as those experienced at Lobi in 
Dedza. To control this disease, farmers are currently using dithane.  However, LB 
infestations in the rainy season are so severe that farmers frequently apply large 
quantities of this chemical, resulting in increased production costs and reduced profits.  
An alternative solution to chemical sprays is the growing of tomatoes under plastic 
shelter mulch, combined with weekly sprays of Dithane M45 at the rate of 2 g/litre, 
which is more effective and cheaper than spraying dithane alone. 
 

CABBAGE 

The recommended cabbage production technologies have mainly addressed the 
problem of controlling clubroot disease and the use of plastic shelter mulch to control 
late blight disease.  This work has been conducted by a team of DARS scientists working 
in partnership with farmers and field extension staff under the auscipices of the Malawi 
German Plant Protection Project (MGPPP).  The use of plastic shelter mulch is an 
initiative of field extension staff in Lilongwe ADD under the Lobi Horticultural Project 
funded by the Japanese Overseas Cooperation Agency (JICA).  Clubroot disease of 
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cabbage is a soil fungal disease that is caused by a soil pathogen, Plasmodiaphora brassicae 
War.  That is quite common in acidic soils.  This disease has been reported to reduce 
cabbage yields by up to 100%.  This has led to farmers abandoning their field or shifting 
to the growing of other field crops.  To address this problem, four technologies, the 
application of agricultural lime, solarisation, flusalfamide and plastic shelter mulch have 
been recommended, and are briefly described below. 
 
1. Application of agricultural lime to control clubroot disease in cabbage 
Released in August 2002 by the National Plant Protection Improvement Programme.  
An application of agricultural lime at the rate of 7,500 kg lime/ha is effective in 
controlling clubroot disease in cabbage.  The changes that occur in the soil following the 
application of lime, including soil pH, were monitored to determine the incidence and 
severity of clubroot disease and cabbage yields.  The application of 7,500 kg lime/ha is 
effective in reducing disease incidence and severity, and increasing soil pH. 
 
2. Application of solarization to control clubroot disease in cabbage 
Solarization is the technology that uses a plastic sheet mulch to control the incidence 
and severity of clubroot disease in cabbage, which finally leads to increased good 
quality cabbage yields.  This is a hydrothermal process that occurs in a moist soil that is 
covered by a transparent plastic film and exposed to sunlight during the warm months 
of the year.  During solarization, high temperatures are developed under the plastic 
mulch that is lethal to many plant pathogens, including Plasmodiophora brassicae, the 
pathogen that causes clubroot disease.  The temperature are raised to more than 300C in 
the upper soil layers (0-30 cm), which are more than sufficient to kill the Plasmodiaphora 
brassicae pathogen, hence increased cabbage yields leading to economic benefits to the 
farmer. 
 
3. Application of Flusulfamide to control clubroot disease in cabbage 
Released in August 2002 by the National Plant Protection Improvement Programme.  
An application of flusulfamide 5% SC at the rate of 6 l/ha is effective in controlling 
clubroot disease in cabbage.  This is economical and effective if 6 l/ha of flusulfamide is 
applied before planting. 
 

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. 
 
1. Planting Paprika (Capsicum annum L.) at a spacing of 15 cm between plants to 

increase yields and quality 
Partially 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 
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pods per plant are increased significantly compared with wider plant spacing.  Paprika, 
which originates in from Central and South America, and was introduced into Malawi 
in 1994, is an important cash crop that is used in the food colouring, cosmetic and 
pharmaceutical industries.  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.  The main attribute of 
paprika is its high market potential and for crop diversifying away from tobacco. 
 
 
 
 
 
 

BANANA 

There is only one banana production technology that has so far been recommended for 
use by farmers.  This technology is the application of the split corm technique to 
accelerate the production of banana and plantain planting materials. 
 
1. Application of the split corm technique to enhance the production of banana 

planting materials 
Released in August 2003 by the National Banana Improvement Programme.  The split 
corm technique is an effective, efficient and rapid technique for multiplying banana 
planting materials.  The split corm technique is recommended as an alternative method 
to tissue culture and the use of sword suckers.  The split corm technique involves the 
following steps: (i) uprooting the corms to be used, and discarding damaged or diseased 
ones, (ii) cutting the corms in sizes of approximately 50 g with or without buds (eyes), 
(iii) treating the corms with a 1% (10 g in 1 litre of water) of benomyl (Benlate) solution 
(iv) air-drying the corms in the shade for 24 hours, (v) planting the treated corms in 
river sand that is mixed with manure (in the ratio of 1:1) at a spacing of 15 x 15 cm on 
nursery beds, and (vi) transplanting the germinated corms in polyethylene pots.  This is 
a clean and rapid method for multiplying banana-planting materials that greatly 
increases the number of planting materials and reduces the planting of diseased 
seedlings. 

 

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. 
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1. Application of Reagent® 200 SC (Fipronil) and Confidor® 200 SL 
(Imidacloprid) to control the coffee stem borer (CSB) 

Partially released in August 2003 by the National Coffee Improvement Programme.  An 
application of Reagent® 200 SC (Fipronil) at the rate of 500 ml in 100 litres of water or 
Confidor® 200 SL (Imidacloprid) without diluting, are effective in controlling the coffee 
stem borer (CSB).  It is recommended to apply a single dose of any of the chemical 
products in a year, thereby cutting down on costs.  However, this technology was only 
partially released because it is in high demand by coffee farmers and that recommended 
chemicals, Aldrin and Dieldrin, are now proscribed and no longer available.  Further, 
more data are required on LSD50 values, toxicity levels, safety precautions, etc., which 
need to be fully specified and carrying out more on-station and on-farm demonstrations. 
 
2. Application of Fipronil to control the coffee stem borer (CSB) 
Fully 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 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.  Fipronil is now fully released for use by farmers, provided 
they take into account all the precautionary and protective measures to avoid 
contaminating the environment. 
 

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. 
 
1. Application of the Chitedze liquid feed supplement to dairy cows to increase 

milk production 
Released in August 2005 by the National Livestock Improvement Programme.  An 
application of the “Chitedze Liquid Feed”, 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.  The Liquid Feed 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 
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maximum intake of 1.5 kg per day per 600 kg animal, and the animals should not be fed 
more than 1.5 kg/day.  This Liquid Feed 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 Liquid Feed and drench 
the animal with one lime of vinegar immediately.  If this treatment is done on time, the 
amimal should recover quickly. 
 
2. Raising Hyline chickens under semi-seavenging conditions 
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 farmers semi-scavenging 
conditions when compared in with the Black Australorp (BA) and Local chickens (LC) in 
terms of (i) average number of eggs per bird (223 vs 85 and 40 for Hyline, BA and LC, 
respectively), and (ii) cumulative mortality rate (%) (4 vs 50 and 3 for Hyline, BA and 
LC, respectively).  After 18 weeks, the Hyline breeds weighed some 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. 
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CHAPTER 12 

AGRICULTURAL PROCESSING AND 
UTILISATION TECHNOLOGIES 

INTRODUCTION 

One of the major challenges of the Department of Agricultural Research Services (DARS) is to 
add value to the recommended agricultural technologies.  The situation is worse for those 
technologies, especially crop varieties that are perishable, 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 asre off season, or they could be 
sold to far away markets.  It sis 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.  In addition, after 
developing the two fruit juice extractors, these scientists have also developed recipes, or 
procedures, for making ready-to-drink juices and to eat jams.  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. 
 
1. 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 
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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 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. 
 

PROCEEDURES FOR MAKING READY-TO-DRINK FRUIT JUICES AND JAMS 

Several procedures, and/or recipes, for making ready-to-drink fruit juices and 
jams have been developed and recommended for use by farming communities.  
These different procedures, and/or recipes, are briefly described below. 
 

 
2. Application of different procedures to make ready-to-drink fruit juices and jams 
Released in August 2005 by the National Farm Machinery Improvement Programme. 
Application of different procedures and recipes for making ready-to-drink fruit juices and jams 
of various indigenous and exotic fruits have been developed and are now ready for use by the 
farming communities.  These recipes have been developed in collaboration with Malawi Bureau 
of Standards (MBS) and farming communities.  The range of procedures has been developed for 
making (i) juices and jams form mangoes, Masau, guava and pawpaw; (ii) juices and spread 
from Malambe, (iii) juices from pineapples, lemon, tangerine and tomato, and (iv) juice, sauce, 
puree and jams from tomato.  The main steps involve clearing and peeling, mixing the pulp with 
water, mixing, stirring, sieving, adding sugar, heating adding a preservative, sterilizing the 
bottles and filling the bottles with ready-to-drink juices.  The main ingredients of ready-to-drink 
juices are: fruit pulp, water, sugar, sodium benzoate (a preservataive) and citric acid.  The 
procedure for making fruit spread include: evaporating the water from the sieved remains of the 
fruit juice, adding preservatives, heating, sterilizing the packing bottles and filling the bottles.  
The main ingredients of fruit spread are the fruit pulp, sugar, citric acid and sodium benzoate.  
The procedures for making jams are essentially the same as those descsribed for making fruit 
juices.  The ingredients are also the same, only that in some cases salt too may be added.  The 
procedures or recipes for making ready-to-drink fruit juices, spreads and jams have been 
partially released as they are awaiting final certification from MBS in compliance with the 
Technology Protection Act. 
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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 Chikwawa 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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Fig. 1 Agro-ecological zones of Malawi 
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APPENDIX 2:  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) receive 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 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. 
 
 

 
 
 



150 

 
Fig. 2 Mean annual rainfall distribution 
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Fig. 3 Mean annual temperatures 
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APPENDIX 3:  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. 
 
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. 
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Fig. 4 Soils map of Malawi 
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APPENDIX 4:  CURRENT MEMBERS OF THE AGRICULTURAL TECHNOLOGY 
 CLEARING COMMITTEE 

 
The current members of the Agricultural Technology Clearing Committee (ATCC), which are 
drawn from public and private sector, research and extension organizations, including the 
University of Malawi (Bunda  College of Agriculture), are as follows: 
 

 Ministry of Agriculture and Food Security (MoAFS) (Chairman). 

 Department of Agricultural Extension Services (DAES). 

 Department of Ccrop Production (DCP) 

 Department of Animal Health and Livestock Development (DALD). 

 National Research Council of Malawi (NRCMD) 

 Tea Research Foundation of Central Africa (TRF). 

 Agricultural Research and Extension Trust (ARET). 

 Bunda College of Agriculture, (BCA), University of Malawi. 

 Biometrician, Chitedze Research Station (CARS). 

 Department of Agricultural Research Servicves (DARS). 

 Pesticides Control Board (PCB) 

 Department of Agricultural Researach Services, (DARS), ATCC Secretariat, Ex-Officio, 
Secretary. 
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APPENDIX 5: GUIDELINES FOR THE RELEASE OF NEW AGRICULTURAL  
TECHNOLOGIES IN MALAWI 

 
Introduction 
The 1988 Agricultural Research Master Plan 
of the Department of Agricultural Research 
and Technical Services (DARTS) 
recommended the setting-up of a formal 
mechanism for clearing and approving all 
agricultural technologies in Malawi (Anon, 
1988).  Such a mechanism was expected to 
ensure that all released agricultural 
technologies have been rigorously tested 
and adapted to local farming condition in 
Malawi.  This led to the establishment of the 
Agricultural Technology Clearing 
Committee (ATCC) in December 1993 that 
was mandated to approve and release all 
agricultural technologies for use by farmers 
in Malawi.  In this respect, the ATCC has 
essentially taken over all the functions and 
responsibilities that were vested in the 
Variety Release Committee (VRC), and 
extended these to include all technologies 
developed in the agricultural sector, 
including livestock, technical services, soil 
fertility, farm machinery, plant protection, 
among many others. 
 
The main objective of the ATCC is to 
critically examine, approve land release for 
use all agricultural technologies in Malawi, 
including crop varieties, crop cultivars.  
Animal breeds and strains, and crop and 
livestock management practices.  The ATCC 
recommends to the Minister of Agriculture 
and Food Security (MoAFS) for approval of 
all agricultural technologies that should be 
used by farming communities in Malawi.  It 
is the Minister of Agriculture and Food 
Security that is empowered by various 
provisions in the Seed Act (Cap. 67:06), the 
Fertilizers, Farm Feeds and Remedies Act 
(Cap. 67:04), and the Pesticides Act (2000) to 
ensure that only appropriate , suitable and 
approved seeds, farm animal feeds, 
fertilizers, pesticides and production 

practices are used by the farming 
communities.  Thus, the ATCC is one of the 
main committees that advises the Minister 
of Agriculture on suitable agricultural 
technologies for use by farming 
communities to increase crop and livestock 
productivity in Malawi. 
 
Mandate of the Agricultural Technology 
Clearing Committee 
The mandate of the ATCC is to facilitate the 
speedy and timely release of appropriate, 
high quality, demand-driven, market and 
client-oriented agricultural technologies.  
The mandate covers the release of all 
agricultural technologies developed by 
research scientists and extension workers 
within the national agricultural research 
system (NARS), as well as those from 
international agricultural research centers 
(IARCs), regional research centers (RRC) 
and non-governmental organizations 
(NGOs). 
 
The committee considers technology release 
proposals for technologies in the following 
thematic areas: 

 Crop varieties (or cultivars) and 
production practices, 

 Agroforestry, and other low-input, low-
cost agricultural production practices, 

 Animal breeds and animal feed 
formulations, strains, health and 
management practices, 

 Agricultural mechanization and other 
labour saving farm machinery 
equipment, 

 Soil and water conservation practices, 
and irrigation management practices, 

 Crop production and plant protection 
practices, 

 Agricultural biotechnology, and 

 Any other appropriate agricultural 
technologies that can be used by farmers 
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to increase and improve agricultural 
productivity in Malawi. 

 
Functions of the Agricultural Technology 
Clearing Committee 
In order to achieve its objective(s) and 
mandate, the ATCC is charged with the 
following functions. 

 Examine and evaluate agricultural 
technologies developed by NARS, 
including commercial private sector 
organizations, as well as those from 
RRCs and IARS, prior to their release to 
farming communites, 

 Develop strategies and a framework of 
action for approving agricultural 
technologies, 

 Minitor and evaluate the performance, 
appropriateness and adoption rates of 
the released technologies, including 
those that are on limited or partial 
release, through various feedback 
mechanisms (such as joint field days 
and/or on-farm demonstrations) from 
field extension staff and other end-users, 

 Monitor the introduction and 
importation of new agricultural 
technologies from international sources 
with a view to ensure that they undergo 
thorough testing under local Malawi 
field conditions prior to their release to 
end-users, 

 Ensure that the released technologies are 
accompanied by appropriate and 
relevant documentation, or publications, 
such as extension circulars, 

 Ensure that all information on released 
agricultural technologies are included in 
the Guide to Agricultural Production 
and Natural Resources Management in 
Malawi (GAP), 

 Identify and review technology gaps in 
the asgricultural sector, and where they 
exist, propose to relevant authorities for 
appropriate action(s) to address the 
situation, 

 Conduct periodic meetings to discuss 
new developments in the agricultural 
sector, 

 Recommended for withdrawal from use 
of all agricultural technologies that are 
counter-productive, not performing 
well, envoronmently unfriendly, or are 
not consistent with Malawi’s sustainable 
economic development strategies, 

 Develop, maintain and regularly update 
a catalogue of all approved agricultural 
technologies, including a register of 
agricultural researchers, and all research 
institutions and/or organizations 
responsible for developing asgricultural 
technologies, 

 Compile and maintain a record of all 
agricultural technologies in an 
appropriate publication that is regularly 
up-dated and distributed to farming 
communities and other end-users, 

 Establish and maintain linkages with 
other committees in relevant institutions 
and/or organizations to eliminate 
possible duplication of efforts ensure 
coherence and quality of the released 
technologies, 

 Solicit funds, over and above 
Government funding from donor 
agencies and all other well-wishers so as 
to efficiently and effectively fulfill the 
above functions, 

 Inform the Minister of Agricultural and 
Food Security on the total number of 
fully and partially released agricultural 
technologies that are in use by farming 
communities from time to tome, 

 Coordianate all activities on the proper 
modalities for the release and approval 
of agricultural technologies in Malawi, 
and  

 Execute any other duties and functions 
as may be assigned by the Minister of 
Agriculture and Food Security through 
the Secretary for Agriculture and Food 
Security and the Director of Agricultural 
Research Services. 
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Relationships with other Research 
Institutions and/or Organizations 
The ATCC collaborates and works closely 
with other agricultural research institutions 
and/or organizations within and outside 
Malawi.  Those within Malawi include (i) 
the University of Malawi, (ii) Agricultural 
Research and Extension Trust (ARET), (iii) 
Tea Research Foundation (TRF) of Central 
Africa, (iv) Forestry Research Institute  of 
Malawi (FRIM), (v) National Research 
Council of Malawi (NRCM), (vi) Malawi 
Industrial Research and Technology 
Development Centre (MIRTDC), (vii) Non-
Governmental Organization (NGOs) 
involved in agricultural research and 
development, and (viii) private sector 
organizations that supply seeds and agro-
chemicals, such as SeedCo Malawi Limited, 
respectively. 
 
Institutions and organizations outside 
Malawi include: (i) regional research centers 
(RRCs), such as the Southern Africa Centre 
for Cooperation in Agricultural Research 
(SACCAR) and (ii) international agricultural 
research centres (IARCs), such as the 
International Crops Research Institutes for 
the semi-Arid Tropics (ICRISAT). 
 
Further, the ATCC works closely with all 
standing committees within the Ministry of 
Agricultural and Food Security, including 
the Agriculture Research Council of Malawi 
(ARCM) and all its sub-committees.  The 
ATCC also recognizes and takes into 
account issues raised by various other 
national legal instruments, including (i) 
Seed Act, (ii) Fertilizers, Farm Feeds and 
Remedies Act, (iii) Plant Protection Act, (iv) 
Environmental Management Act, (v) 
Pesticiedes Act, (vi) Bio-safety Bill, (vii) 
Plant Breeders Rights, and (viii) all relevant 
regional and international conventions, 
agreements and protocols to which Malawi 
is a signatory. 
 

Composition of the Agricultural 
Technology Clearing Committee 
Composition 
The ATCC lis composed of experts in the 
agriultural sector that are involved; in 
agricultural research and development 
initaitves as follows: 

 Controller of Agricultural Extension and 
Technical Services (CAETS) – 
Chairperson, 

 Director of Agrcultural Research 
Services (DARS), 

 Director of Agricultural Extension 
Services (DAES), 

 Director of Crop Production (DCP), 

 Director Animal Health and Livestock 
Development (DAHLD), 

 A representative from the National 
Research Council of Malawi (NRCM), 

 Chairman of the Research and 
Publications Committee, Bunda College 
of Agriculture, 

 Director of Tea Research Foundation of 
Central Africa (TRF), 

 Director of Agricultural Research and 
Extension Trust (ARET), 

 An extension specialist representing 
farmers’ interests, 

 A Biometrician or Statistican, 

 An Agricultural Economist, 

 Registrar of the Pesticides Control 
Boasrd and 

 Secretary of the Agricultural Technology 
Clearing Committee (Ex-Officio, 
Secretary). 

 
The ATCC may co-opt in representatives 
from other institutions or organizations 
depending on the nature of the technologies 
to be discussed.  These institutions include 
(i) Malawi Industrial Research and 
Technology Development Centre 
(MIRTDC), (ii) Department of Irrigation 
(DoI), (iii) Department of Land Resources 
Conservation (DLRC), (iv) Environmental 
Affairs Department (EAD), (v) Smallholder 
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Sugar Trust (SST), (vi) Smallholder Coffee 
Trust (SCT), (vii) Smallholder Flue-Cured 
Tobacco Trust (SFCTT), (viii) Pesticide 
Suppliers Association of Malawi (PSAM), 
(ix) Pesticides Control Board (PCB) (x) 
National Smallholder Farmers Association 
of Maslawi (NASFAM), and/or (ix) Non-
Governmental Organization (NGOs) 
involved in agricultural research and 
development activities.  The Committee 
may also invite competent specialists to 
participate in its deliberations.  Such 
specialists may include; (i) Soil scientists (ii) 
Plant and animal breeders, (iii) 
Agronomists, (iv) Entomologists (v) 
Pathologists, (vi) Nematologists, (vii) 
Agricultural engineers, (viii) Veterinarians 
(xi) Animal husbandry scientists and (x) 
Seed technologies, among many others. 
 
Tenure of office 
The membership of the ATCC is based on 
institutional affiliation and demonstrated 
expertise of individual within the 
agricultural sector.  The head of the 
institution, and/or organization, may 
delegate authority to an individual to act as 
a member on his/her behalf.  All members 
shall remain in office for as period of two 
years, unless such an appointment has been 
renewed.  All accredited members shall 
attend all meetings in person to ensure 
continuity.  The current members of the 
ATCC are given in Annex 1. 
 
Procedures for the release of Agricultural 
Technologies Peer Reviews 
The first stage in the technology release 
process starts with a critical examination of 
the technology or technologies at 
commodity team level, commodity group 
level, and finally at institutional and/or 
organizational level. Scientists wishing to 
release technologies should ensure that their 
proposals have been thoroughly reviewed 
levels before submitting them to the ATCC 
Secretariat.  Further, scientists are requested 

to submit their technology release proposals 
to the ATCC Secretariat, through their 
respective heads of research institutions 
and/or extension organization, thirty (30) 
days before the proposed date of the ATCC 
meeting. 
 
ATCC Review 
Peer-reviewed technology release proposals 
should be submitted to the ATCC 
Secretariat in the Department of 
Agricultural Research Services, P.O. Box 
30779, Lilongwe 3, Malawi.  The ATCC 
Secretariat will distribute all proposals to 
the members of the ATCC, and any other 
agricultural expert(s) in the particular field, 
at least two weeks prior to the ATCC 
meeting. 
 
All technology release proposals shall be 
considered during the ATCC meeting that is 
generally convened in August of each year.  
This is soon after crop harvest and gives 
enough time to allow farmers use the 
released technology, or technologies, during 
the next crop growing season that starts in 
October/November of each year. 
 
Dissemiantion of Information to End-users 
All scientists preparing proposals for the 
release of their agricultural technologies are 
required to concurrently prepare extension 
circulars, and/or other relevant publications 
related to the proposed technology.  This 
ensures that all end-users are aware of the 
technology before the on-set of the planting 
rains later in the season.  Members of the 
Agricultural Research Publications 
Committee (ARPC) shall be responsible for 
reviewing and editing all draft extension 
circulars.  This will also ensure that the 
released agricultural technologies are 
transferred to the end-users in a timely 
manner. 
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Certification of Technologies 
The ATCC shall certify and register all 
approved and released agricultural 
technologies in Malawi.  A certificate shall 
be issued to research scientists and/or 
research or extension organization releasing 
the agricultural technology or technologies.  
The ATCC will also keep a register of all 
approved and released agricultural 
technologies in Malawi.  The information in 
the register will include: (i) Registration 
number, (ii) Name of the technology, (iii) 
Name(s) of the author(s) (iv) Name(s) of 
institution(s) and/or organization(s), and 
(v) Date when the technology was 
registered.  The registration information is 
tabulated in Table A1, whereas the 
certificate is given in Appendix 6. 
 
Conditions for the Release of Agricultural 
Technologies 
Agricultural technology release proposals 
submitted to the ATCC Secretariat for 
review should bear the following important 
attributes or aspects: (i) use of the 
conventional research methodology, (ii) 
sufficient repeatability and replication, (iii) 
presentation of significant research results 
or findings (iv) a summary of conclusions 
and recommendations (v) effective use of 
data for work conducted within and/or 
outside Malawi to strengthen the validity of 
the findings, and (vi) clear authentication of 
the technology, including ownership of the 
technology and authorship of the paper(s). 
 
Use or the Convetional Research 
Methodology 
Results should be obtained through the use 
of conventional research methodologies 
with sufficient on-station and on-farm 
testing, verification trials and/or 
demonstrations.  All agricultural research 
technology developers are requested to use 
participatory research methodologies to 
ensure farmer involvement at an early stage 
in the technology development process.  

This will also ensure that the developed 
technologies are demand-driven and 
respond to farmers needs and priorities. 
 
Sufficient Repeatability and Replication 
Agricultural technologies to be released 
should be derived from experiments, 
and/or trials, that have been conducted 
over a period of time with adequate 
replication of the treatments at various sites 
in different agro-ecological zones.  The 
results should also be repeatable over time 
and space.  For example, field trials should 
have a minimum of two (2) years, or cycles, 
of consistent and uniform data with 
extensive replication and different sites.  For 
other research trials, there should be 
adequate repeatability, and the results 
should be consistent over time and space 
under varying environmental and climatic 
conditions.  Regional data, especially from 
the Southern Africa Development 
community (SADC) countries, or other 
countries, may also be used to strengthen 
the validity, durability and repeatability of 
the technology in space and time. 
 
Significant Research Results 
The results obtained should represent a new 
technology and /or a significant 
improvement over an existing technology to 
warrant its release.  Major findings from a 
technology can be packed into several other 
technologies that can be released at the 
same time. 
 
Use of Data from Outside Malawi 
Data from other countries within the SADC 
and Search (Southern and Eastern African 
Regulatory Committee on the 
Harmonization of Pesticide Registration) 
countries can only be used to back up local 
research data, but not as the sole basis for 
considering the release of any new 
technology, or technologies, in Malawi. 
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Presentation to the ATCC and Authorship 
of papers 
Private sector agricultural institutions 
and/or organizations, such as seed or 
chemical marketing companies, wishing to 
release crop varieties, animal breeds, 
agricultural chemicals and indeed any other 
technology should have their own scientists 
present these results to the ATCC.  
Malawian scientists or extension workers 
who collaborate with these companies, 
should not present such research results, or 
findings, on behalf of any company or 
companies.  However, Malawian scientists 
and/or extension workers are expected to 
be given technical support and back-up 
information on the performance of the 
technology because of their familiarity with 
local environmental conditions that 
prevailed during the crop growing season.  
In addition, Malawian scientists and/or 
extension workers should be fully 
recognized in the technology release process 
by making them co-authors of all 
publications emanating from the research 
work. 
 
Format of Agricultural Technology Release 
Proposals 
Scientists wishing to submit asgricultural 
technology release proposals to the ATCC 
should follow the following format: (i) title, 
(ii) name(s) of author(s), (iii) abstract, (iv) 
introduction, (v) materials and methods, (vi) 
results, (vii) discussion, (viii) 
recommendations, (xi) acknowledgements 
(x) references, and (xi) annexes.  Please note 
that this is a generic format that should be 
used for all proposals in agricultural and 
related disciplines.  The specific details 
follow. 
 
Title 
The title should be short, precise, 
descriptive and specific to the technology 
being proposed for release. 
 

Author(s) 
The scientist(s), collaborator(s) and their 
areas of specialization or expertise should 
be clearly indicated. 
 
Abstract 
The abstract should briefly describe the 
rationale, objective, materials and methods, 
main findings, conclusions and 
recommendations, and the technology or 
technologies, proposed for release. 
 
Introduction 
The introduction should include: 
background, nature of scope of the problem 
that was investigated, a review of relevant 
literature (from local, regional and 
international sources), results of related 
work from earlier investigations and 
research gaps addressed, and the 
objective(s) of the study. 
 
Materials and Methods 
The materials and methods section should 
include a detailed description of the 
materials used, including their quantities 
and sources; and the methods used, 
including experimental designs, sites, data 
collected, methods of laboratory data 
analysis, and methods of economic and 
statistical data analysis. 
 
Results 
The results section should include: tables 
and figures of data obtained from all 
experimental sites and all cropping seasons, 
or cycles, and an explanation of any 
variations observed in study, vis a vis 
published results in the literature.  Some 
specific details that need to be included in 
the results section include the following: 
 
Crop management practices  This should 
include qualitative and quantitative yield 
and yield characteristic data, climatic data, 
fertilizer rates, incidence of insect pests and 
diseases, and environmental characteristics 
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data, including soil type, rainfall, 
temperature, topography, and site location, 
among many others. 
 
Animal health, husbandry and management 
practices  This should include weight gain, 
productivity and the incidence of parasites, 
pests and diseases. 
 
Soil and water management practices This 
should include soil physical, chemical and 
biological characteristics, and soil-water 
management practices, among other data. 
  
Plant protection  This should include 
integrated pest management data, pesticides 
technical information, biological control 
efficacy data, incidence of insect pests and 
diseases, disease and insect pests scores and 
crop loss assessment data. 
 
Discussion 
The discussion section should contain the 
following:  the principles, facts, 
relationships and generalizations drawn 
from the results of the experiment and/or 
trial, a critical examination of how the 
present results agree or disagree with 
previous published work, the theoretical 
basis, practical and economic implications 
of the results, and clear conclusions and 
recommendations arising from the study. 
 
Recommendations   
There may be need to include specific 
recommendations, such as details of specific 
recommendations, and/or agricultural 
technologies arising from the study, and a 
minimum of two local names for each 
proposed technology, or variety, for 
consideration and approval by the ATCC. 
 
References 
This section should include all references 
cited in the text.  Authors are strongly urged 
to cite latest information from current work 

conducted from all available sources, with 
special reference to Malawi. 
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Annex(es) 
Annexes, if necessary, should be included to 
provide; additional data and information 
obtained in the experiment, or trial, 
including detailed data photographs and/or 
illustrations, full description of new 
materials and/or methods used, and 
supporting data and information from 
studies in other countries. 
 
This is the information that will be used by 
the ATCC to make an objective and 
balanced assessment and judgement of your 
technology.  However scientists may 
include other data and/or information that 
are specific to their areas of study that 
further assist in clarifying special attributes 
of the technology, or technologies to be 
released. 
 
Guidelines for Assessisng Agricultural 
Technologies 
The ATCC shall assess all agricultural 
technologies using the following criteria and 
guidelines: 
 

 Potential for the quantities and 
improvement in agricultural 
productivity arising from the 
technology, taking into account the 
sustainable use of renewable natural 
resources, and agricultural 
diversifaction, 

 Potential for contribution to the socio-
economic development of the country, 
including improved household food 
security, cash  income, labour saving 
aspects, and import substitution, 
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 Innovativeness of the technology, in 
terms of originality, vision and 
contribution to existing knowledge, 

 Compatibility of the technology with 
national goals, vision, mission, policies 
and strategic objectives, 

 Scientists and technical content of the 
technology, including justification for 
the study, the methodology or 
methodologies used, adequancy and 
relevance of the data obtained, 
practicability of the results in Malawi, 
and where necessary, economic 
implications and environmental cancers, 
and  

 End-users, or stakeholder, demand for 
the technology or technologies. 

 
In the event that is technology is kin very 
high demand but research data are 
insufficient, thetechnology may be partially 
released, a waiting the generation of local 
data to justifiy the full release of the 
technology later. 
 
Categories of Agricultural Technology 
Release 
The ATCC may assign a proposed 
technology in one of the following 
categories: (i) full released, (ii) limited (or 
partial) release, or (iii) rejected for release. 
 
 
Full Released 
A technology that has met all the required 
conditions as outlined and prescribed in this 
document, shall be fully released for 
immediate use by farmers in Malawi. 
 
Partial or Limited Released 
A technology that has been accepted, but 
requires further testing, evaluation and 
more data collection, shall be partially 
released.  If all the necessary conditions for 
the full release of the technology are not met 
within a maximum of two consecutive 
cropping seasons, or cycles, the ATCC may 

consider revoking the official partial release 
recognition of the technology. 
 
Rejected for Released 
A technology that has failed to meet the 
requirements for full release and/or partial 
or limited release, shall be rejected for 
release.  The ATCC shall state the reasons 
for rejection of the technology, and propose 
areas requiring improvement before re-
assessing the technology again in the future. 
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Table A 1 Register of Approved and Released Agricultural Technologies in Malawi 
 

Reg. No. Name of Technology Name of Author(s) Institution Name Date 
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APPENDIX 6: TERMS OF REFERENCE FOR THE VARIETY RELEASE COMMITTEE 
 
Functions 
The Variety Release Committee (VRC) shall 
examine each and every variety 
recommended by plant breeders and only 
when members are satisified with research 
data supporting the variety will the 
committee recommend a crop variety for 
release for general cultivation production by 
farmers and the public.  Final approval is at 
the discretion of the Minister.  This data 
should conform to the guidelines.  This 
would apply to all crop varieties 
irrespective of whether the variety had been 
bred within Malawi or introduced from 
outside, whether the variety is vegetatively 
propagated or raised from seed.  No variety 
would be released to the public before this 
Committee has recommended. 
 
The VRC shall solely concern itself with 
crop varieties, including horticulture crops.  
The VRC is therefore solely responsible for 
recommendations only.  Multiplication and 
seed availability is the concern of the Seed 
Technology Working Party. 
 
The VRC shall examine varieties as they 
come out of plant breeders’ programmes 
and screen them thoroughly and in the light 
of research results and summaries which the 
plant breeders will from time to time submit 
to the VRC.  In the case of a variety 
introduced from outside Malawi, it must be 
tested thoroughly first for at least two years 
and results obtained must be in support of 
results in the recommended list.  This 
committee must also rely on industry for 
supply of information. 
 
The VRC shall be responsible to the Malawi 
Government as the sole advisory body on 
crop variety recommendations. 
 
Limited release of varieties shall be done 
only after approval of the VRC.  This is 

because when a variety goes for release it is 
actually undergoing phased commercial 
release and production.  It will be the 
function of the VRC to recommend any 
variety for limited release only after being 
satisfied by the limited release is that a plant 
breeder can trace and follow up his variety 
before going for general cultivation. 
 
If any crop variety has deteriorated, or 
better varieties have been bred or 
introduced which have consistently out-
yielded the current one, it is for the VRC to 
examine results of the cultivars and 
recommend the withdrawal from 
cultivation and from further multiplication 
of the old one, and at the time, recommend 
a replacement variety.  The speed at which a 
variety can be withdrawn would depend on 
the time it has been in cultivation, nature of 
the crop and on how better the new 
cultivars is over the old one. 
 
It will be the responsibility of the VRC to 
protect crop varieties from being sent to 
other countries without prior Malawi 
Government approval.  This means, if any 
country wants to import seed from Malawi 
of any cultivar that has been recommended 
and released by the VRC, the VRC must 
make recommendations that the importing 
country must use the seed only for 
experimental purposes and no release must 
be made without reference and approval of 
the Malawi Government. 
 
The VRC shall from time to time ask for 
feedback information on the performance of 
varieties it has recommeneded. 
 
Naming of varieties must for the time being 
be the responsibility of plant breeders, but 
the names must be as simple as possible.  
The use of local names should be 
encouraged. 
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The VRC will be responsible for compiling a 
booklet on the “Description of Crop 
Varieties” which will be revised annually 
preferably before the beginning of the 
planting season. 
 
The format for varietal description will be as 
follows: each variety which the breeder feels 
that there is justification for recommending 
to the committee should be accompanied by 
statically analysed data for yield, areas of 
adaptation, disease and insect pest 
resistance, its performance under low and 
high fertility levels, yield at farmers level 
and yield under experimental conditions, 
and a package of cultural practices which 
the farmers should follow.  In the 
description mention must also be made of 
availability of seed. 
 
Composition of the Variety Release 
Committee 
The present composition of the VRC is as 
follows: 

 The Controller of Agricultural Services 
(NRDP), Chairman. 

 The Director of Agricultural Research 
and Technical Services (DARTS) – Vice 
Chairman. 

 The Director of Agricultural Extension 
and Training, Member. 

 The General Manager, ADMARC, or 
his/her representative, Member. 

 The Seed Technologist, Member. 

 The General Manager, SUCOMA or 
Dwangwa or his/her representative – 
Member. 

 The General Manager, Agricultural 
Research and Extension Trust, Member. 

 The Director, Tea Research Foundantion 
of Central Africa (TRF) or his/her 
representative – Member. 

 The General Manager, NSCM or his/her 
representative – Member. 

 The Deputy Director of Agricultural 
Research and Technical Services – 
Secretary. 

 
The committee shall meet once a year in 
September or earlier if it is considered that 
all applications have been submitted. 
 
As many specialists as possible, i.e., 
breeders, entomologist, statisticians, soil 
scientists, etc, shall be invited to make their 
contributions to the proposal. 
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APPENDIX 7: GUIDELINES FOR THE PLANT BREEDER 
 
Introduction 
At the first meeting of the variety release 
committee on 27 August, 1976 the Acting 
Director of Agricultural Research asked Mr. 
G.B. Jones (Statistician) to list  points which 
he thought Plant Breeders should consider 
when they are teasing selections as potential 
new commercial varieties.  It would not be 
possible for him to cover all aspects for all 
crops so he was treating the subject in a 
general manner in the hope that some 
general principles may emerge. 
 
Design of Trials and Prresentation of 
Results 
The Biometrics Unit, now AGREDAT, was 
then based at Makoka Research Station, 
now at Chitedze.  Its principle aim is to 
advice scientists on design and layout of 
trials including replication, plot size, use of 
controls, number of sites, etc, and to analyse 
appropriate data.  No breeder should carry 
out a series of variety trials without first 
consulting AGREDAT.  If a breeder wishes 
to do his or her own analysis it would be 
wise for him/her to confirm the methods 
with AGREDAT before hand.  Once 
analysed, the data should be presented to 
the committee in such a manner as to make 
clear the level of signification at which 
differences occur, standard errors should 
always be quaoted.  It is suggested that all 
data should be cleared by AGREDAT before 
it is submitted to the VRC. 
 
Genotype/Environment Interactions 
Probably the most important question a 
plant breeder should ask is “does the new 
variety perform equally well over a wide 
range of environment?”  The word 
“environment” will cover differences in 
such things as soils, altitude, ranfall pattern 
and farmers management practices 
(including, for example, his usual sowing, 

spacing, insecticide and fertilizer use).  
Examples are available in both self and 
cross-pollinated crops where a new variety 
produced better yield than the previous 
commercial variety with high input 
management levels.  It is, therefore, 
important for the breeder to assess his 
potential varieties for at least two seasons 
under the conditions he expects them to be 
grown. 
 
Where sufficient data are available serial 
analysis can reveal interactions between 
varieties and locations, between varieties 
and years and between varieties and 
locations and years.  Alternatively, a 
breeder could estimate the regressions of 
the yields of his new and old variety on the 
mean yields of trials.  Since there is often a 
positive association between variance and 
mean yield, it may be necessary to 
transform the raw data.  Results from such 
analyses would indicate the presence of 
absence of interactions between varieties 
and different yield/input levels. 
 
Plant Habit 
If a new variety has a substantially different 
growth habit to its predecess, a number of 
unforeseen management changes may 
result.  Careful field observations are 
needed to ensure that the new variety does 
not have any adverse effect on such things 
as weeding, spacing, lodging, spraying and 
hasrvesting operations. 
 
 
Components of yields 
Final yield is usually made from up a 
number of different yield components, e.g., 
number and size of seeds, flower heads, 
pods, etc.  Before the release of a new 
variety it should be made clear what 
differences exist between the components of 
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yield of the old and new variety.  
Consideration should be given to the effect 
any changes will have on the farming, 
marketing and processing of the crop. 
 
Diseases and Insect pests 
Comparions between the old and new 
varieties are necessary to illustrate 
differences in diseases and insect pest 
incidence where these are of economic 
importance or appropriate, and for disease 
reaction to natural infection.  Unsprayed 
trials will provide data on insect resistance 
and field crops resistance to natural 
infestation or infection. 
 
End Production Quality 
Careful consideration has to be given to the 
quality of the crop’s end roduct.  The type of 
market at which the variety is aimed should 
be clearly defined and data of the most 
important factors affecting quality should be 
presented.  Evidence of acceptability by the 
consumers and/or processors should be 
provided, together with an assessment of 
the product from overseas buyers (where 
the crop is for export). 
 
Origin and Breeding Methods 
The breeding background of a new variety 
should be stated, giving details of origin 
and where appropriate, the methods of 
breeding employed in producing the new 
variety. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 


