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7.  Survival strategy during the famine 

During the famine 2001-2002, many farmers did not have any food in October 2001-March 
2002, especially in January-February 2002, so that they could not cultivate rainy season plots.  
They had to earn a little money everyday to buy 1 or 2kg of flour. 

- Mr. Elias Mwanza, a member of Tilime Club, said “Since we could not eat, we did not 
cultivate and we worked for others’ farms.  If you work for a day, you get two plates or 
about 2kg of maize.”  “Since only few people were cultivating at that period, many 
people went to Dowa to find piecework.  I think 60% of the villagers failed to cultivate 
in rainy season 2001-2002.  Only one person in the village had enough food.”  “I was 
also making charcoal about three times a month.  I make 10 bags of charcoal at a time.  
During the famine, I could sell charcoal only at MK40-60/bag.  Maize costs as much as 
MK40/kg at that time.  Sometimes I had to exchange three bags of charcoal with 3kg of 
maize.” 

- Mr. John Chakana, Vice-chairman of Tilime Club, said “Since there was no food to eat, I 
made charcoal three times a week.  I made three bags (90kg) and each bag could be sold 
at MK100-150.” 

- Mr. Foster Divala of Tikolore Club said “I made charcoal from January to April 2002.  I 
made 14 bags (50kg)/month and sold at MK40-50/bag.” 

- Mr. Bison Kuma, Secretary of Mtuwanjovu Club, said “I fetched firewood, made 
MK50-60 and bought flour at MK40/kg almost everyday.” 

Fetching firewood

Small business

MK150/week.  Reliable.  More for women.

MK150/week.  Reliable.  More for women.

Working in town

Piecework As low as MK50-100 and difficult to find in famine.

As low as MK800-1,000 if farmers want to work during famine.

Mat, basket etc. making

Farming

Difficult to sell in famine.

Cannot afford if there is no food.  Women may remain and continue while men take
other options.

Survival Strategy during the Famine (such as January - February 2002)

Charcoal making

(How much work is necessary to buy 20kg of maize flour per month at MK40/kg)

Remarks
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Gravity irrigation in dry season increases food security significantly by more production of 
maize, by more income generation and by harvesting twice not only once.  More farmers 
can concentrate on farming in rainy season and will not be necessary to take other emergency 
options. 

8.  Distribution of Maize: from Staple Food to Cash Crop 

8.1  Dry maize 

The Study Team collected the information of monthly prices of maize at seven sites, namely 
Mtuwanjovu, Ngoni, Tikorole, Tilime, Mchiku, Namanolo and Katema.  The prices of dry 
maize near Lilongwe such as Ngoni are relatively high, and are MK550-800/50kg during 
May-July and MK1,000-1,200/50kg from December to the middle of March.  These of the 
sites far from Lilongwe such as Katema are relatively low, and are MK300-450/50kg during 
May-June and MK600-750/50kg from September to February.  The difference between high 
price at deficient time near the city and low price at harvesting time at far from the city could 
be three times or four times. (Note: Actual prices are by 20l pail and converted into the prices 
by 50kg bag for comparison.) 
 

 

 

 

 

 

 

 

The Study Team also found that only some rich farmers in the village sell dry maize by bag 
right after harvesting time, and most farmers keep the dry maize up to deficient time.  Since 
maize is the staple food, they sell dry maize only when they need cash urgently; for milling 
dry maize, for daily necessities such as soap, for fertilizer, and for school expenses etc., or 
when their fellow farmers have run out of dry maize.  The surplus of dry maize is kept in the 
village in this way and distributed to the fellow farmers at deficient time through small trade 
by 20l pail (15-17kg) or by plate (1kg), through wages for piecework and sometimes through 
charity.  It could be considered as a kind of safety net for the needy. 

Also maize of smallholder irrigation comes right at the most deficient time.  If they can 
afford to sell maize in green, they can buy dry maize, which is expensive compared with the 
price at harvesting time but still much cheaper than the price of green maize.  They can eat 
some green maize and make the rest dry and consume, even if they cannot afford to sell green 
maize. 
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Figure 8.1  Monthly Price of Dry Maize per Bag (50kg) in 2004 
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8.2  Green maize 

Dry season green maize is definitely a cash crop for farmers.  The prices of green maize per 
cob in November 2004 were MK2-6 at Ngoni and MK5-10 at Mtuwanjovu.  Both sites are 
close to Lilongwe, so that the difference seems to come mostly from the quality or the size of 
maize.  Unlike dry maize, quality factor is significant in the pricing of green maize.  The 
difference of quality or size between Ngoni and Mtuwanjovu could be twice and the 
observations by Ngoni members support the assumption.  Mr. Yamikani of Ngoni Club said 
“We bought new seeds (SC403), doubled the fertilizer and everyone participated better than 
dry season 2003, yet, the harvest is about a half in dry season 2004.”  Mr. Shema Masika, 
Chairman of Ngoni Club, said “The reasons for a poor harvest might be: 1) we planted SC403 
too close, 2) we applied fertilizer on one side, not both sides, 3) soil is not good, and/or 4) the 
quality of seeds is not good.  Mr. Yobu Chinthuza said “I could make only a half profit of 
last season.  I think it is because of SC403 and we will use Mashika again in dry season 
2005.” 

 
 

 

 

 

 

 

 

 
Mr. Bison Kuma, Secretary of Mtuwanjovu Club, said “The harvest of dry season 2003 is not 
good because of stalk borer.  I could not make any profit.  We bought SC403 instead of 
using reused seeds and there was no stalk borer in dry season 2004.  Also the price of maize 
was good because we could sell earlier.  I sold less than half of the harvest at MK2,800.”   

It is difficult to sell green maize, if the site is far from the market and the quality of the maize 
is not so good.  Mr. Titani Windman of Katema Club said “Only very lucky farmers could 
sell green maize.  A middleman from Mponela came once and bought MK570 from me, 
MK280 from Manuel and MK300 from Biziweki.  He told us to come back again, but he 
never came.” 
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Chapter 1 Examination of Treadle Pump 

The Department of Irrigation has identified the treadle pump as an appropriate technology for 
smallholder irrigation and been promoting it with assistances from foreign donors.  In 
promoting the treadle pump, this Study proposes the way, which the beneficiaries should buy 
the treadle pump without any subsidies from external agency, for it should be appropriate in 
terms of not only technically but also financially.  If the irrigation using the treadle pump 
pays farmers, it will not really require the subsidy for farmers, which will make the 
government finance tight. 

On the other hand, it is expected that the benefit from the irrigation during winter season will 
raise the purchasing power of farmers, leading to increase of government tax revenue.  Dry 
season agriculture can contribute to the national food security, as well.  Subsidizing policy 
could be justified in these senses.  But as long as farmers can benefit enough for repaying 
the investment in the treadle pump, subsidy will not be necessarily required. 

Having considered such way, it is proposed to establish a loan scheme in line with promoting 
the treadle pump and the loan scheme would better form a revolving fund to secure the 
resource of procuring the treadle pump.  Establishment of the loan program will help the 
farmers who have no capital to acquire the treadle pump.  In fact the government of Malawi 
has already started the “Procurement of Treadle Pumps on a Loan Scheme” (Loan Scheme) 
since July 2002 with the initial provision of the treadle pump to the Government by HIPC 
fund. 

As the loan scheme has been established, this Study would better not individually establish 
the scheme as a verification project, but participate in the monitoring and evaluation of the 
government loan scheme and make some recommendations to improve the scheme.  By July 
2004, total of 47,280 treadle pumps have been distributed to farmers in the eight ADDs under 
the loan scheme since 2002.  The system, procedure, and issues of the loan scheme are 
described and the issues to be considered are discussed below: 

 

 

 

 

 

 

 

 

PPE SHIP HFCDP ADB-ASP JICA Local PPE

 Shire Valley 535          400          -             1,400     4,000     -              6,335       
 Blantyre 1,627       600          -             1,250     4,000     -              7,477       
 Machinga 445          -              -             1,250     4,000     -              5,695       
 Salima 445          -              834        625        4,000     -              5,904       
 Lilongwe 80            -              314        1,320     3,000     1,000      5,714       
 Kasungu 825          -              250        1,300     4,000     -              6,375       
 Mzuzu 230          -              340        1,140     4,000     -              5,710       
 Karonga 970          -              -             100        3,000     -              4,070       
 Total Distributed 5,157       1,000       1,738     8,385     30,000   1,000      47,280     
Source: Department of Irrigation - Stores Headquarters
PPE: Pro-poor Expenditure HFCDP: Horticulture & Food Crop Development Project (ADB)
SHIP: Smallholder Irrigation Project (ADB) ADB-ASP: African Development Bank - Agriculture Support Project

Number of Treadle Pumps Distributed
TotalADD

Table 1.1 Treadle Pump Distribution Summary As At July 31, 2004 
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Output/10a
5 MK/corm

3,200 cob 16,000 MK/1600cob
Total Gross Income 16,000 MK/10a

Cash Inputs
Seeds 12 kg/10a 1050 MK/10a
Fertilizer
  Bed dressing 50 kg/10a 1900 MK/10a
  Top dressing 50 kg/10a 1900 MK/10a

4,850 MK/10a

Net Income 11,150 MK/10a

Family Labor Value 640hrs*6MK/hr 3,840 MK/10a

Net Income (2) 7,310 MK/10a

1.1 Loan Scheme for the Treadle Pump by the Government 

Under the loan scheme, the loan can be provided to individual, but the government 
recommends farmers to form a club to buy the treadle pump.  There are several merits for 
forming club, such that training of how to use treadle pump by EPA officers will be much 
efficient, and if one of the farmers in a club is failing to repay the loan, other members can 
assist and advise the one in any manner.  The club members will not get any penalty even if 
one of the members fails to repay.  If one fails, the Government is authorized to withdraw 
the pump, but the Government expects that the club will help the one for fulfillment of his/her 
duty or ask the one to surrender the pump and give it to other in the village. 

For the repayment procedure, farmers are supposed to deposit the money in the Government 
bank account, a trust fund at National Bank of Malawi.  However, due to remoteness of the 
rural area, farmers cannot easily go to the bank to repay the loan.  Therefore, the 
Government is proposing farmers to open ordinary saving account in Malawi Rural Finance 
Company (MRFC), which has 163 field offices all over the Country.  Farmers are asked to 
deposit whenever they get money and the account can be used not only for the repayment but 
also for their own activities. 

Farm mechanization officers in RDP will go round the field with assistant irrigation officer 
and extension officer in RDP and the officer is the one who receives cash from the club.  
When the officer comes to the field, the club is requested to withdraw cash from MRFC to 
repay their loan.  The farm mechanization officer gives original receipt to the club and the 
duplicate will be kept at ADD.  The farm mechanization officer will deposit the cash in the 
government account and the photocopies of the deposit slip made at ADD will be distributed 
to ADD, RDP, EPA and the club.  Original deposit slip is submitted to the DOI.  The farm 
mechanization officers are expected to go round the field soon after the every harvest season.  
This proposal was done by the DOI and expected to apply in all the ADDs. 

1.2 Financial Viability of the Loan Scheme for Farmers 

Here shows a cash flow analysis to examine the financial viability of the treadle pump.  
Income from the dry season crop using treadle pump versus capital and O&M is evaluated 
taking sample from the verification projects.  With information collected and field 
observations, an analysis is tried with the assumptions below: 

・ To grow hybrid maize for 0.1 ha 
during dry season and the produce 
will be sold as green maize 
(MK5/cob). 

・ Cash inputs with seed and 
fertilizers 

・ Duration of the treadle pump is 10 
years and the O&M cost is 
MK1,200 /year borne by replacing 
rubbers inside the cylinders etc. 
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As a result of the analysis shown the table above, the income by the treadle pump irrigation is 
high enough to repay the cost and considering the duration of the treadle pump assumed here 
as 10 years, farmers could get the annual surplus of MK 9,050 on average by the time the 
pump is replaced.  In case family labor value is considered for the cost, the surplus of maize 
crop will be MK 5,210 on average of 10 years.  It can be evaluated from the analysis that the 
treadle pump loan is feasible in terms of financial cost-benefit balance.  It should be, 
however, remarked that there will be several constraints to realize the benefit such as loss of 
produce, fluctuation of market price, growth retardation by continuous cropping, etc. 

1.3 Issue on Repayment Condition 

When farmers apply for the loan, the club formed by the farmers and the RDP in their 
jurisdiction will make an agreement.  The cost of the treadle pump is MK 7,500 and farmers 
can apply for the loan to repay in three years.  In case of the loan, farmers are to pay MK 
1,000 per crop season, or MK 3,000 per year.  The agreement of the loan only indicates the 
amount to repay in three years by the farmers, which is in total MK 9,000, and it figures out 
the interest rate at 3.81% per crop season or 9.70% per annum. 

Table 1.3.1 Estimation of Annual Interest Rate of the Loan Scheme 
Interest Year Capital 

(MK) (%) (MK) 
Total Debt 

(MK) 
Repayment 

(MK) 
Balance 

(MK) 
1 7,500 9.70 728 8,228 3,000 5,228 
2 5,228 9.70 507 5,735 3,000 2,735 
3 2,735 9.70 265 3,000 3,000 0 

 

The interest rate would not necessarily be as high as commercial basis as the government 
scheme to promote the treadle pump to as many farmers as possible taking into account the 
national food security.  However, if the interest rate is lower than the inflation rate of the 
country, it results in subsidizing the interest to the farmers by the Government.  Therefore, it 
is recommended in the agreement to set the interest rate at least equal to the inflation rate of 
the country instead of stipulating the total amount to be repaid. 

Stipulation of interest rate instead of total amount of repayment on the agreement will 
comfort the application of deduction for earlier payment, setting of grace period, and down 
payment.  If farmers repay their debt earlier than scheduled, their interest burden must be 
deducted.  For consideration of grace period, the interest during the grace period should be 
calculated and shouldered by the borrower.  In case the farmer pays the down payment, such 

Table 1.2.1  Cash Flow Analysis of TP (Dry Season Maize: 0.1 ha) 

Income Balance
1 3,000 1,200 4,200 11,150 6,950 7,310 3,110
2 3,000 1,200 4,200 11,150 6,950 7,310 3,110
3 3,000 1,200 4,200 11,150 6,950 7,310 3,110
4 1,200 1,200 11,150 9,950 7,310 6,110
5 1,200 1,200 11,150 9,950 7,310 6,110
6 1,200 1,200 11,150 9,950 7,310 6,110
7 1,200 1,200 11,150 9,950 7,310 6,110
8 1,200 1,200 11,150 9,950 7,310 6,110
9 1,200 1,200 11,150 9,950 7,310 6,110
10 1,200 1,200 11,150 9,950 7,310 6,110

Total 9,000 12,000 21,000 111,500 90,500 73,100 52,100
9,050 5,210

Family labor value considered

Average Annual Balance:

BalanceYear Repayment O&M Total Cost Income
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privilege should be reflected to the remaining debt.  It will be easier for any repayment 
arrangement if the interest rate is initially set upon the loan agreement.  Following are the 
sample calculations of repayment setting interest rate at 10%, which is equivalent to the 
annual inflation of consumer price in 2003. 

Table 1.3.2  Sample: Repayment in Three Years with 10% of Interest Rate 
Interest Year Capital 

(MK) (%) (MK) 
Total Debt 

(MK) 
Repayment 

(MK) 
Balance 

(MK) 
1 7,500 10.00 750 8,250 3,016 5,234 
2 5,234 10.00 523 5,757 3,016 2,741 
3 2,741 10.00 275 3,016 3,016 0 

Total Repayment 9,048  

Table 1.3.3  Sample: Total Loan Cost in Case of Earlier Repayment 
Interest Year Capital 

(MK) (%) (MK) 
Total Debt 

(MK) 
Repayment 

(MK) 
Balance 

(MK) 
1 7,500 10.00 750 8,250 5,000 3,250 
2 3,250 10.00 325 3,575 3,500 75 
3 75 10.00 8 83 83 0 

Total Repayment 8,583  

 
Table 1.3.4  Sample: Total Loan Cost in Case of One-Year Grace Period 

Interest Year Capital 
(MK) (%) (MK) 

Total Debt 
(MK) 

Repayment 
(MK) 

Balance 
(MK) 

1 7,500 10.00 750 8,250 - 8,250 
2 7,500 10.00 750 9,000 3,290 5,710 
3 5,710 10.00 571 6,281 3,290 2,991 
4 2,991 10.00 299 3,290 3,290 0 

Total Repayment 9,870  

 

1.4 Status of Treadle Pump Revolving Fund as of November 2004 

According to the Irrigation Section Annual Progress Report of Lilongwe ADD in 2004, the 
loan recovery rate so far has marked merely 2.77% (MK1,257,770 out of MK45,405,000).  
In deed, the Study Team has found in Mpenu EPA, Lilongwe RDP, Lilongwe ADD that by the 
end of June 2004, only one farmer has repaid his first repayment out of 40 who got treadle 
pump in the EPA. 

Possible constraints for repayment collection would be high transaction costs, namely the 
process of handing over the treadle pump to farmers and logistics ability of the government.  
Evaluating the interviews to farmers, it seems that rough-and-ready way of distributing 
treadle pumps on the ground last year did not convince farmers of repaying, though farmers 
are aware of the loan.  Treadle pump was supposed to be delivered to farmers after careful 
assessment of their circumstances, but the government guided assessment procedure would 
have been too detailed to go thorough against the capability of RDP / EPA and then actual 
practice ended up with the rough-and-ready way. 

Borrowers are supposed to deposit their repayment in the government’s account at National 
Bank of Malawi.  However, regarding the difficulty for them to do that, the Government has 
proposed the loan collection by RDP officers.  This proposal has not been materialized, 
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either.  Lack of logistics would greatly constrain the RDP / EPA staff to collect repayment, 
as well. 

There may be a possibility that the loan condition could be severe for farmers, hence 
hindering their will to repay.  But as this has been analyzed above, the treadle pump 
operated irrigation farming can be economically feasible.  One constraint could be of 
marketing.  If farmers consume the produce made by the treadle pump, the repayment may 
be delayed.  But still farmers seem enjoying the dry season crop by the treadle pump as the 
plots, in which maize are well growing at this time, are seen a lot along the rivers. 

1.5 Recommendations 

Considering the poor performance of repayment, it is recommended that a large-scale 
financial scheme has more risks to fail because of such high transaction costs to run the 
scheme, while small-scale one such as micro-finance scheme is more promising around the 
world.  It is manageable for small group to handle a little amount of money to vitalize their 
economic activities with their mutual trust and bonds of friendship. 

From this view, it is recommended that the government would better sell the treadle pump 
without installment and the financial scheme should be delegated to farmer side.  By selling 
treadle pumps in cash, the government can reduce risks of default and also can sell them 
cheaper than by installment, which enforces interest (MK7,500 in cash, instead of MK9,000 
by loan in three years).  For farmer side, as far as the feasibility of the treadle pump is 
verified, they could find a way to source money if they really want them.  Farmers could 
form a group to run a revolving fund, or to run merry-go-round and these financial scheme 
could be more operational. 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.5.1  Transfer of Financial Management from Government to Farmers 
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CHAPTER 1  Baseline Survey Conducted in Winter Season 2003 

The baseline survey was conducted in July and August 2003, when the beneficiaries of the 
smallholder irrigation development in most of the verification project sites had been identified.  
Representative three sites from each cluster totaling 12 sites were selected for the survey and 
30 sample households in each site were surveyed.  Hence the total sample households as a 
whole were 360.  Following are the sites selected for the survey. 

Cluster 1 (Lilongwe East RDP): Mutwanjovu、Duwu、Ngoni 
Cluster 2 (Dedza Hills RDP): Mchiku、Mtanda、Mtsetse 
Cluster 3 (Dowa RDP):  Tikolore、Tilime、Loyi 
Cluster 4 (Ntchisi RDP):  Msambaimfa、Gontha、Katema 

1.1 Characteristics of Sample Households1 

1) Beneficiary / Non-beneficiary 
The sample households consist of landowners (direct beneficiaries), tenants (indirect 
beneficiaries, who have been in most sites given a piece of land free of charge), and 
non-beneficiaries.  In some 
sites like Mtsetse, the number 
of beneficiaries is so few that 
the large number of 
non-beneficiaries concerned 
with the site was interviewed.  
Figure 1.1 shows the 
distribution of samples by 
above categories. 

2) Ethnicity 
The ethnic group of the 
samples are almost Achewa, 
but the samples in Tikolore 
and Tilime sites in Dowa 
(Cluster 3) consist of 40% 
and 60% of Angoni 
respectively. 

3) No. of Village 
There are two categories of 
the sites, of which the 
beneficiaries mostly come 
from a single village or 
several villages.  Table 1.1 
summarizes the number of 
the samples by village.  The 

                                                           
1 Database is summarized on ATTACHMENT-1.1. 

0%

20%

40%

60%

80%

100%

Mutw
an

jov
u

Duw
u

Ngo
ni

Mch
iku

Mtan
da

Mtse
tse

Tiko
lor

e
Tilim

e
Lo

yi

Msa
mba

im
fa

Gon
tha

Kate
ma

Non-beneficiary

Indirect Beneficiary

Direct Beneficiary

Figure 1.1  Contents of Samples (Beneficiary / Non-beneficiary 

Table 1.1  Number of Samples by Villages 

V1 V2 V3 V4 V5 V6 V7 V8 V9
Mutwanjovu 25 2 1 1 1
Duwu 25 5
Ngoni 10 4 3 3 2 2 2 2 2
Mchiku 15 8 4 3
Mtanda 12 8 8 2
Mtsetse 26 3 1
Tikolore 30
Tilime 30
Loyi 30
Msambaimfa 12 8 5 2 2 1
Gontha 30
Katema 30

Note: V1, V2 … show village.

Ntchisi
(Cluster 4)

Lilongwe East
(Cluster 1)

Dedza Hills
(Cluster 2)

RDP
(Cluster)

Site No. of Samples by Village

Dowa
(Cluster 3)
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samples in Dowa (Cluster 3), and Gontha and Katema sites in Ntchisi (Cluster 4) come from 
one village, while the samples of Ngoni and Msambaimfa sites come from more than six 
villages.  These two sites are located within the vicinity of towns (Lilongwe and Mponela).  
For the three sites in Dedza Hills (Cluster 2), there is a history that the villages in each site 
were split from their original village within recent decade. 

1.2 Family Status 

1) Family Size 
Family is defined in this survey as the members dwelling together.  Average family size of 
all the samples is 4.9 and it varies by site from 3.1 in Tikolore to 6.3 in Ngoni.  Table 1.2 
shows the distribution of the 
samples by family size. 

2) Migration 
All the family members’ 
birthplaces were surveyed 
and it was found that 43% 
and 40% of married men 
and women were born in 
villages that were different 
from their current resident 
villages. 

Reasons for migration from 
their birthplace may include the division of villages, but also the migration likely indicates the 
custom of settlement upon marriage influenced by the matrilineal system, which Achewa 
traditionally follows.  In matrilineal system, when a man marries, he must stay in the village 
of his wife and work for his father in law for a few years as a kind of offering dowry.  After 
this period, the man and his wife can decide whether to live in her village or his.  As Figure 
1.2 shows, the number of married males living in different villages from their birthplaces is 
far more than that of females in the three sites (Mchiku, Mtanda and Mtsetse) of Dedza Hills 
(Cluster 2).  The result implies that a custom that males settle in the villages of their wives is 
strong in Dedza Hills. 

3) Literacy 
Average literacy rate of the 
samples of more than six 
years old is 39% and the 
rates for male and female 
are 44% and 34% 
respectively.  Generally 
the literacy rate of male is 
higher than female in most 
of the sites, but the results 
of Mtanda and Mtsetse in 
Dedza Hills are against this 
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Figure 1.2  Married Male and Female whose residence and birthplace 
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Table 1.2  Distribution of Samples by Family Size 

< 3 3 4 5 6 7 8 > 8
Mutwanjovu 4.9 2 7 5 3 6 5 2 0
Duwu 4.3 7 4 5 6 4 2 1 1
Ngoni 6.3 1 1 5 5 6 5 3 4
Mchiku 4.7 2 6 8 6 3 3 1 1
Mtanda 4.6 2 7 8 4 6 0 3 0
Mtsetse 5.4 1 2 6 7 8 3 1 2
Tikolore 3.1 18 3 0 1 2 2 4 0
Tilime 4.1 6 5 5 5 8 1 0 0
Loyi 4.7 5 4 6 5 5 1 2 2
Msambaimfa 5.0 3 4 4 8 3 4 2 1
Gontha 6.0 4 2 3 3 4 4 5 5
Katema 5.3 3 4 5 5 5 2 3 3

4.9 54 49 60 58 60 32 27 19
15 14 17 16 17 9 8 5

Ave.
No. of Sample by Family SizeRDP

(Cluster)

Total (Average)

Lilongwe East
(Cluster 1)

Site

%

Dedza Hills
(Cluster 2)

Dowa
(Cluster 3)

Ntchisi
(Cluster 4)
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trend, namely the literacy of 
female is higher than male.  
In fact, it was observed that a 
woman stood up in an 
assembly of the club and was 
taking note during the 
meeting in Mtsetse.  It was 
also marked that the literacy 
rates of these two sites are 
the lowest as 11% and 19% 
on average of both sexes in 
Mtanda and Mtsetse 
respectively. 

 

4) Household Having Non-farm Income 
It is counted that 59% of the sample households have non-farm income, especially in the three 
sites in Lilongwe East (Mutwanjovu, Duwu and Ngoni) more than 80% of the sample 
households have non-farm income.  Major non-farm income sources are sales of firewood, 
sales of local beer and piece work such as farm labor or casual labor.  The average period of 
earning non-farm income was 3.3 months.  There are very few samples who have permanent 
job as teacher, watchman etc. 

In Ngoni site, which is located near Lilongwe city, people have been engaged in much more 
variety of occupations than other sites like kiosk (hawker), bicycle repairing, school teacher, 
handcraft etc. reflecting the location advantage.  There is a government-managed forest in 
Dedza Hills, so that the 
farmers in Dedza Hills 
have job opportunity for 
working as sawyer.  
Income of sawyer has 
come up with high 
amount raising the 
average non-farm income 
per family in Mchiku in 
Dedza Hills up to 
MK7,900 marking the 
highest sum among the 
12 sites (See Figure 1.4). 

1.3 Agriculture 

1) Major crops 
Major crops in the sites are maize, beans, ground nuts, cabbage, sweet potatoes, Irish potatoes, 
tobacco leaves, onions etc.  Maize and beans are mostly self-consumed (In Dedza Hills, 
beans are mostly sold). Other crops are grown as cash crops.  Tabacco leaves are mainly 
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grown in Mutwanjovu, Duwu, Msambaimfa, and Gontha sites.   Cabbage crop is seen in 
Tikolore and Tilime.  Onions and sweet potatoes are intensively grown in Msambaimfa and 
Katema respectively.  Msambaimfa has been found by middlemen to trade onions. It seems 
that such links with middlemen have driven the development of particular cash crops.  Table 
1.3 shows the major cash crop, number of sample households growing the cash crops and 
gross income of the cash crops in each site. 

 

 

 

 

 

 

 

2) Unit Yield of Maize 
It is estimated that the unit yields of hybrid maize on year 2002/03 rainy season crop with and 
without applying of chemical fertilizers are 2.1 t/ha and 1.4 t/ha respectively.  It is counted 
that only 18% of all the samples used hybrid seeds out of which 31% did not apply chemical 
fertilizers2.  As for recycled seeds (local seeds), the unit yield of maize on year 2002/03 
rainy season crop was estimated at 0.9 t/ha.  Figure 1.5 shows the unit yields of maize by 
variety and by cluster.  The yields of Dowa marked lowest. 

The estimated unit yield of hybrid 
maize is close to the national 
average yield for recent 13 years3.  
Yield of maize in rainy season could 
be low due to difficulty of getting 
adequate rainfall (controllable 
water) and short hours of the 
sunlight etc.  Also low application 
of chemical fertilizers and the error 
of cropping area during the 
interview to farmers should be taken 
into account. 

Apart from the farmers’ interviews, estimation of yield on the field was conducted for the dry 
season crop by irrigation.  Samples of green maize were collected from Mankhamba site in 
Lilongwe East, in which farmers have already started harvesting the dry season crop.  With 
the weight of the dried grain, it was estimated that the unit yield of hybrid maize is around 3.7 
                                                           
2 Share of composite in 2002/03 rainy season crop was 6% (20 samples) only and the average unit yield was 1.3 t/ha. 
3 2.19t/ha. Refer to the Interim Report May, 2003, Page II-1-10. 

Table 1.3  Number of Households Growing Cash Crops and their Gross Income 

Total Per HH Total Per HH
Tobacco 14 172,349 12,311 Ground nuts 7 2,090 299
Ground nuts 9 10,260 1,140 Cabbage 7 37,050 5,293
Ground nuts 13 11,208 862 Ground nuts 7 2,240 320
Tobacco 5 71,500 14,300 Cabbage 4 13,550 3,388

Ngoni Vegetables 5 12,800 2,560 Tomato 3 1,845 615
Mchiku Beans 14 9,180 656 Loyi Ground nuts 4 3,850 963

Beans 10 3,500 350 Onion 14 259,900 18,564
Soya Bean 7 2,610 373 Soya Bean 12 63,350 5,279
Sweet Potato 3 1,500 500 Tobacco 10 119,050 11,905
Beans 6 3,185 531 Sweet Potato 4 7,890 1,973
Soya Bean 3 4,330 1,443 Irish Potato 4 3,600 900

Tobacco 14 224,680 16,049
Sweet Potato 7 16,300 2,329
Ground nuts 4 3,318 830

Katema Sweet Potato 19 60,720 3,196

Gontha

Dowa

Tikolore

Tilime

Cash Crop No. of HH Gross Income (MK)

Dedza
Hills

Mtsetse

Lilongwe
East

RDP Site

Ntchisi

Msambaimfa

Gross Income (MK)

Mutwanjovu

RDP Site Cash Crop No. of HH

Duwu

Mtanda
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Figure 1.5  Unit Yields of Maize 
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t/ha.  The variety of the seeds is 
Panna 67.  The farmers who grew 
this variety in Mankhamba were 
complaining about the poor quality 
of seeds.  The unit yield of hybrid 
maize during dry season crop by 
irrigation could be, therefore, 
expected to be even higher than 
this. 

Yields of maize for recent five 
years were also questioned to the sample farmers.  Regarding the error mentioned above, 
analysis of the collected data was focused just to see the trend of the maize yield.  Trend of 
maize yield (hybrid, average of 
both with and without applying 
fertilizers) by cluster is shown 
in Figure 1.6.  When the 
average yield of 1998/99 rainy 
season crop is set to be 100, the 
average yields in all the clusters 
fell into around 60 in year 
2000/01.  The yields in all the 
clusters did not still recover in 
year 2001/02 and as average of 
the four clusters the yield 
recovered to the level of year 
1998/99 in year 2002/03. 

1.4 Self-sufficiency of Maize 

Situation on self-sufficiency of maize for recent five years was interviewed to the sample 
farmers.  Figure 1.7 below shows the degree and trend of maize self-sufficiency by cluster.  
In the figure, 0% means the household could produce maize just enough for 
home-consumption.  Minus 
percentage shows the degree 
of insufficiency of maize 
self-produce to support the 
required amount of maize for 
the family.  For example, 
average self-sufficiency in 
Lilongwe East in 2001/02 
marked the deficit of 60% 
from the required amount of 
maize. 

It is counted that 70% of the 
total samples said that they 

-70

-60

-50

-40

-30

-20

-10

0
98/99 99/00 00/01 01/02 02/03

%

Lilongw e East

Dedza Hills

Dow a

Ntchishi

Figure 1.7  Self-sufficiency of Maize by Cluster 

Estimation of Hybrid Maize (Dry Season Crop by Irrigation) 
 
Date: November, 2003 
Site: Mankhamba, Lilongwe East RDP 
Plot: 5a (80 basins; 40 stems/basin (25cm spacing)) 
Variety: Panna 67 
Inputs: 6kg of seeds, 50kg of Fertilizers (CAN) 
 

Weight of samples (dried grain (g)) 
S1 S2 S3 S4 S5 S6  
90 72 48 84 12 30 

Average (exclude heaviest and lightest) : 58.5g/corm 
 
 
Unit Yield: 187.2 kg/5a (3,200 corm) = 3,744 kg/ha 
 

0

20

40

60

80

100

120

140

160

98/99 99/00 00/01 01/02 02/03

Lilongw e East

Dedza Hills

Dow a

Ntchisi

Average

Figure 1.6  Trend of Maize Yield（1998/99=100） 



The Study on the Capacity Building and Development for Smallholder Irrigation Schemes 

SCI 6-6 JICA 

could not produce maize at the level of self-sufficiency in year 2002/03.  This percentage 
can be confirmed from maize production of the sample households in 2002/03.  Maize 
production per capita (All the family members were converted to be adult males in terms of 
consumption capacity4) is estimated at 193 kg, which is under the required amount of maize 
for an adult male (240kg5) and the share of sample households whose produce was under 
240kg is just about 70% coinciding with the above question. 

Average maize production among the sample households who could not produce maize at the 
level of self-sufficiency is calculated at 119kg per capita.  Maize self-sufficiency is 
especially low in Mtanda, Loyi and Katema (See Figure 1.8).  However, as it has been 
mentioned, farmers are also growing cash crops and there are 19 farmers out of 30 samples 
who earn from sweet potato crop in Katema.  Therefore, low self-sufficiency of maize does 
not directly mean the low agriculture productivity of the site. 

 

 

 

 

 

 

 

 

 

1.5 Farm Household Income6 

1) Annual Income 
There are considerable households who scarcely sell their produce unless they grow tobacco 
leaves or vegetables.  These households only sell their produce just enough to compensate 
the cost of inputs or they obtain money for farm inputs from non-farm job.  Around 40% of 
the sample households are found that the net cash income from crop production gets deficit, 
namely farm inputs were purchased by the income from non-farm job or sales of livestock 
other than crop sales. 

The sites, in which farmers are engaged in cash crop like tobacco are found that farmers with 
deficit of net crop income are less.  Also the farmers in Gontha and Katema sites are selling 
                                                           
4 No. of family members was adjusted by applying the factors of 1.0 to male over 14 years old, 0.8 to female over 14 years 
old, 0.7 to both male and female from six to 14 years old, 0.4 to other children and 0.0 to baby (cf. Syuichi Oyama, 
Prevailing market economy and the change of shifting cultivation society in Zambia (Japanese research paper). 
5 cf. ditto 
6 Database is attached on ATTACHMENT-1.2, 1.3, and 1.4 
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their farm produce more than other sites (See Table 1.4 below).  Since Gontha and Katema 
sites are located relatively remote area, it could be said that the opportunity of non-farm job is 
less than other sites. 

Average annual cash income of the total samples is estimated at MK5,900 per household.  
When including the value of farm produce for home consumption, the average annual income 
is calculated at MK15,000.  The value of farm produce for home consumption, therefore, 
consists of 60% of total income value. 

2) Distribution of Samples by Income Level 
As for the distribution of households according to their income level, the shares of households 
whose annual income including home consumption value are less than MK5,000, MK5,000～
10,000, MK10,000～20,000, MK20,000～50,000 and over MK50,000, are 31%, 25%, 24%, 
15% and 5% respectively.  Figure 1.9 shows the distribution of sample households according 
to income level by cluster.  Share of lower income group is higher in three clusters except 
Lilongwe East RDP (cluster 1).  The nearness to Lilongwe city may have contributed to 
relatively higher income level of the sample households in cluster 1. 

 

 

 

 

 

 

 

 

There are some significant differences among sites in a cluster.  Figures 1.10 to 1.13 show 
the distribution of the samples according to income level by site.  It is observed that Loyi site 
consists of more samples belonging to lower income group compared to Tikolore and Tilime 
in Dowa and the samples of Msambaimfa in Ntchisi shows significant difference from Gontha 
and Katema, as 57% of the samples falls the income group of more than MK20,000 and the 
samples are rather polarized between better-off and others. 
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3) Share of Income by Source 
Table 1.4 shows the average share of income by source.  Net income of crop sale is 
estimated on average deficit in Dedza Hills (Cluster 2) and Dowa (Cluster 3).  Income from 
sales of perennial crops and livestock products are little in all the clusters.  As mentioned 
above, it is shown that the share of crop sale is higher in Ntchisi (Cluster 4) and the value of 
home consumption occupies around 60% in all the clusters. 

 

 

 

 

 

4) Assets 
Figure 1.14 shows the share of the sample households who own radio and / or bicycle.  
Sample households who own radio and bicycle are 43% and 31% in total respectively.  
Sample households owning radio and bicycle are high in Msambaimfa and Mtwanjovu, and 
low in Loyi and Tilime somehow corresponding to the income level of the households in the 
sites. 
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Table 1.4  Share of Income by Source 

Non-farm Crop
Sale

Crop self-
consumption

value

Crop
total

Perenial
Crop Livestock

Total
Cash

Income

Total
Value

Lilongwe East 23% 9% 63% 73% 2% 3% 37% 100%
Dedza Hills 47% -8% 57% 48% 0% 5% 43% 100%
Dowa 35% 0% 63% 63% 1% 1% 37% 100%
Ntchishi 3% 34% 59% 93% 1% 3% 41% 100%

Total 22% 13% 60% 74% 1% 3% 40% 100%

Share by Income Source
Cluster
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1.6 Other Indicators 

1) Irrigation Time by Watering 
Cane 
It is estimated from the survey 
that irrigation time for maize by 
watering cane is 35 hours per ha 
per time or 136 hours per ha per 
week for maize. For the 
vegetables, it is estimated at 30 
hours per ha per time or 142 hours 
per ha per week.  It is expected 
that irrigation time by gravity 
irrigation can be shorter than by 
watering cane. 

2) Compost Manure Making 
69% of the sample households said that they were not making compost manure.  The major 
reason for that was reported as heavy workload with 56% followed by the reason of not 
knowing how to make compost manure with 21%.  Regarding the farmers’ major reason for 
reluctance to make compost, the countermeasures for encouraging farmers to apply compost 
manure would have to be considered. 

3) Maize Storage 
Type of maize storage has 
been found that 36% of the 
sample households use 
bamboo made storage, 
followed by grass made one 
with 17% and brick made 
with 3%.  As shown in 
Figure 1.15, bamboo made 
storage is popular in Dowa 
and Ntchisi, while grass 
made one is the major type 
in Lilongwe East.  Clay 
wall type is popular in 
Dedza Hills.  Other 
significant point observed is 
the fact that 25% of the sample households store maize in bags.  Bags are kept inside the 
house so that farmers can more easily prevent theft, as well.  The way of storing as well as 
extending improved storage should be taken into account to mitigate storage loss of produce. 

4) Agroforestry Species 
24% of the sample households answered that there are trees for agroforestry on their farms.  
Major trees used for agroforestry are Faidherbia Albidah (Nsangu in local name), Tephrosia 
Vogelii (Katupe in local name), Asena Spectabilis, Mthethe (local name).  There are still 
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potentials to extend these agroforestry species. 

5) Radio Program Audience Rating 
39% of the sample households answered that they are listening to the radio agriculture 
program broadcasted by Malawi Broadcasting Cooperation.  Frequency of listening to the 
program was three times per week on average.  Figure 1.16 shows the share of the 
households listening to the radio program.  It indicates that radio broadcasting can be an 
effective tool of agriculture extension. 

 

 

 

 

 

 

 

 

CHAPTER 2  Production Survey for Year 2003 Dry Season 

2.1 Results of Year 2003 Dry Season Crop 

The Study Team conducted a production survey of year 2003 dry season crop at all the 
verification project sites.  Remunerators interviewed beneficiaries of the irrigation up to 30 
in each site.  The Study Team verified the survey results through its own interviews to 
farmers and actual measurement of farm plots and it was found that most likely farmers were 
reporting their cultivated area much higher than actual figure.  Eliminating invalid data and 
adjusting the planted area from sample plot measurement, here it summarizes the result of the 
survey. 

Table 2.1 shows the summary of maize production in 2003 dry season at the verification 
project sites.  Because the plot per capita was so small that average production per farmer by 
site ranged from only 5 kg as the lowest (local seeds in Duwu) to 298 kg as the highest 
(hybrid in Mahnkhamba).  Canal water dried up by the time of harvest in Duwu, so the 
harvested area was very small compared to planted area.  This fact resulted in the very low 
production. 

Estimated yields vary by site, but on average yield of hybrid, composite and local maize are 
estimated at 2.6 t/ha, 2.4 t/ha and 1.6 t/ha.  In Mtwanjovu site, water shortage occurred 
during harvest period and that may have affected the production, as the average yield of 
hybrid in the site was only 1.6 t/ha.  Mankhamba site had enjoyed ample water throughout 
the cropping period, so the yield marked high.  Average yield of hybrid, composite and local 
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in Mankhamba are estimated at 3.4 t/ha, 3.1 t/ha and 2.7t/ha. 

In the survey, farmers were asked to self-rate the harvest of the dry season crop by ranking 
from 1 to 5 (1=very bad, 2=bad, 3=fair, 4=good, and 5=very good).  Because some areas 
were suffering water shortage in the critical period last dry season, it seems that the harvests 
of the first irrigation trial were not as good as farmers expected.  The average self-rating of 
the harvest in the dry season crop for hybrid, composite and local were 3.3, 3.6 and 2.1 
respectively.  The highest rate was marked of composite at Katema.  The average rate was 
4.4, whereas the lowest rating was at Duwu.  The average rates of composite and local seeds 
at Duwu were 2.0 and 1.0 respectively.  Though Mankhamba marked highest production per 
capita, they rated their harvest as just fair. 

Farmers who sold their produce partially or in full were counted at 58% for hybrid, 36% for 
composite and 48% for local seeds.  The number of farmers who sold maize differs by site, 
as in Mankhamba site all the farmers sold some of their produce, whereas for the sites in 
Ntchisi, namely Gontha, Katema and Kasangdzi, only few farmers sold their produce.  
Farmers who sold their produce in the respective three sites in Ntchisi were 3%, 36% and 
50%.  This would probably be their location disadvantage. 

Farmers who applied fertilizers for hybrid, composite and local seeds were 68%, 89% and 
19% respectively, while manure were 63% for hybrid, 73% for composite and 52% for local 
seeds.  The results show that chemical fertilizers were more applied than manure and 
percentage of farmers who applied fertilizers for local maize was considerably low. 

 

 

 

 

 

 

 

 

 

 

 

 

Variety
Site Mtuwanjovu Duwu Mankhamba Chikhasu Total/Ave.
No. of Sample 10 2 6 1 19
Ave. planted area 0.043 0.043 0.087 0.018 0.056
Gross production 69 121 298 80 147
Unit yield 1,576 2,783 3,427 4,444 2,633
No. of Farmer sold produce(%) 30 100 100 0 58
Rating of Harvest 3.4 2.0 3.3 4.0 3.3
Farmer applied fertilizer(%) 70 50 67 100 68
Farmers applied manure(%) 50 50 83 100 63

Variety
Site Zakumva Mankhamba Livizi Gontha Katema Kasangadzi Total/Ave.
No. of Sample 9 2 14 30 25 30 110
Ave. planted area 0.070 0.065 0.045 0.054 0.050 0.043 0.051
Gross production 76 200 156 132 123 106 123
Unit yield 1,094 3,067 3,467 2,444 2,460 2,438 2,425
No. of Farmer sold produce(%) 78 100 43 3 36 50 36
Rating of Harvest 2.7 3.0 4.3 3.0 4.4 3.5 3.6
Farmer applied fertilizer(%) 100 50 86 100 100 70 89
Farmers applied manure(%) 11 100 14 97 100 70 73

Variety
Site Duwu Mankhamba Chikhasu Total/Ave.
No. of Sample 10 10 1 21
Ave. planted area 0.043 0.057 0.009 0.048
Gross production 2 155 23 76
Unit yield 51 2,742 2,556 1,581
Farmer sold produce(%) 0 100 0 48
Rating of Harvest 1.0 3.0 2.0 2.1
Farmer applied fertilizer(%) 0 40 0 19
Farmers applied manure(%) 20 90 0 52

Hybrid

Composite

Local

Table 2.1  Summary of Production Survey for 2003 Dry Season Crop 



The Study on the Capacity Building and Development for Smallholder Irrigation Schemes 

SCI 6-12 JICA 

2.2 Sample Yield Survey for Year 2003/04 Rainy Season Crop 

To examine the production survey results, the Study Team conducted sample yield survey of 
year 2003/04 rainy season crops.  The Study Team collected sample maize from plots of 
rainy season, which had not been harvested in early June.  Sample maize collected from 
spots of the farms were dried and weighed at the office and the unit yield of the farms was 
estimated. 

It was found from the sample survey that the highest yield of plots reached over four tons per 
ha.  This indicates that if farm is well managed with hybrid seeds and fertilizers are well 
applied, the yield will be able to mark more than four tons per ha even in rainy season, which 
is as high as dry season crop.  While it was found that recycled maize showed lower yield 
but not lower than one ton per ha.  Table 2.2 summarized the result of the sample plot yield 
survey of the rainy season in 2003/04. 

 

 

 

 

 

 

 

The result of the sample plot yield survey in rainy season rather contradicts with the national 
statistics, which mark lower yield rates than the team’s sample survey.  One reason for the 
difference would be the fact that the statistics presents regionally averaged data, so that the 
variation of field conditions would be well covered in regional production estimation, such as 
fields which had little harvest or did not have any harvest.  That means the gap between 
planted area and harvested area may be considerable and the national statistics may reflect it.  
Also possibility of overestimation of farm area may have some affects to the statistics.  It 
should also be noted that the plots selected for the sample survey were in many plots 
considered having better harvest this year compared to others. 

CHAPTER 3  Survey for Evaluation of the Verification Project in 2004 

3.1  Maize Production 

Information for the evaluation was collected by a series of interviews with farmer 
beneficiaries and counterparts, namely irrigation officers and AEDC/AEDO.  Also a 
questionnaire survey was carried out at 12 sites of the first-generation irrigation sites totaling 
360 farmers (30 farmers in each site including both club member and non-member).  Those 

Table 2.2  Result of Sample Spot Survey for year 2003/04 Rainy Season 
No. Date of

Sampling Site C. Area
Estimate

Dry
Season Variety Inputs Weight Estimated

Yield Remark

ha m2 kg kg/ha

1 June-9-04 Dedza Kanyama EPA 0.15  - DK8031 ? 3.1m x 1.4m = 4.34 1.395 3,214

2 June-9-04 Dedza Kadiwa Site 0.12 Cabbage Local (Bantam 4 years recycle) Urea 1bag+NPK(23-20) 1bag/0.12ha 3.1m x 1.8m = 5.58 1.380 2,473 Bean intercrop

3 June-9-04 Dedza Kadiwa Site 1.00  - MH18 Urea 2bag+NPK(23-20) 4bag+Can 2bag/2.0ha 3.2m x 1.6m = 5.12 2.420 4,727

4 June-9-04 Dedza Kadiwa Site 0.40  - Local (Bantam) Urea 1bag+NPK(23-20) 1bag/0.4ha 3.7m x 1.4m = 5.18 2.260 4,363 Bean intercrop

5 June-14-04 Ntchisi Gontha Site 0.20  - Local no fertilizers 2.3m x 2.1m = 4.83 1.460 3,023

6 June-14-04 Ntchisi Gontha Site 0.02 Maize Masika 1.8m x 2.0m = 3.60 1.700 4,722

7 June-14-04 Ntchisi Gontha Site 0.03 Maize MH17 recycle 1.6m x 2.0m = 3.20 0.960 3,000

8 June-14-04 Dowa Loyi Site 0.06  - Masika (second year) no fertilizers 1.9m x 2.2m = 4.18 1.700 4,067

9 Bean Local (4 years recycle) 2.1m x 1.6m = 3.36 0.820 2,440

10 Bean Local (4 years recycle) 2.1m x 2.1m = 4.41 0.440 998
Dedza Mtanda SiteJune-18-04

Sampling Size

0.12 Top dressing (5kg)

Urea 15kg/0.05ha
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12 sites are Mtuwanjovu, Zakumva, Ngoni, Mtanda, Chikhasu / Mchiku7, Tikolore, Tilime, 
Loyi, Msambaimfa, Katema and Gontha.  The sites are the ones in which the baseline survey 
was conducted in 2003 except for Zakumva and Chikhasu.  Zakumva and Chikhasu were 
surveyed instead of Duwu and Mtsetse respectively, because Duwu had met serious water 
shortage leading no irrigation in 2004 and Mtsetse had also drastically reduced the dry season 
crop area.  Summary of the survey result is attached on ATTACHMENT-2.1 

By this questionnaire survey, some time series information was picked up (Refer to 
ATTACHMENT-2.1 and 2.2).  Furthermore, to estimate maize yield or double check the 
interview information, a spot yield survey for dry season crop in 2004 was conducted in six 
sites, that are Mtuwanjovu, Ngoni, Mankhamba, Tikolore, Tilime, and Katema (Refer to 
ATTACHMENT-2.5 and 2.6). 

Dry season crop by small-scale irrigation contributed to improving food security.  Although 
the area of the dry season crop fed by gravity irrigation for each member of club is as small as 
0.06 ha per member on average, it is still significant amount to the farmers, as the gravity 
irrigation enables them to increase the area compared to the irrigation by watering cane. 

Table 3.1 shows an estimation of maize production in the first-generation verification project 
sites in dry season 2004.  In the sites in Dedza Hills, farmers grew mostly Irish potatoes and 
beans, hence these sites are not included in the estimation and also the sites, in which farmers 
failed to grow crops during this dry season due to water shortage, are not counted.  Total 
number of the sites included for the estimation was, therefore, 11 sites.  The Study Team 
evaluated the degree of harvest in each site by inspection and estimated the total production 
by multiplying the area and relevant unit yield according to the degree of the stand of maize.  
Unit yield was estimated by sample reaping crop.  In six sites the Study Team reaped maize 
from one to three spots of around five to six square meter per one plot and weighed the maize 
and estimated the unit yields of the plots (Refer to ATTACHMENT-2.5 and 2.6). 

Total production of maize in the verification project sites in 2004 is estimated at 64.1 tons.  
This produce is as much as the annual consumption of 267 adults provided one adult 
consumed 240kg per year.  Total area and members for this produce are 19.8ha and 274 
members respectively.  Average production per member and unit yield are, therefore, 
calculated at 234 kg and 3.2 t/ha respectively.  It seems that unit yield achieved is fairly low 
leaving potential to improve.  It is considered that the lower yield is mainly due to little 
amount of fertilizer application, recycling seeds, inadequate watering etc. 

 

 

 

 

                                                           
7 Chikhasu and Mchiku club members come from same villages.  Among surveyed 60 samples, Mchiku club members 
were not actually included since they lost all the harvest in 2003.  Hence the sample consists of Chihasu members and 
non-members from the villages, to which Chikhasu and Mchiku club members belong. 
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As of November 2004, only Katema site has finished harvesting this dry season crop in all the 
farms (even they have started the second dry season crop in this year).  Figure 3.1 shows the 
cumulative production of maize in Katema from 2003 rainy season to 2004 dry season (first 
harvest) based on the questionnaire survey data.  Of maximum 30 club members, the average 
productions of maize in 2003 rainy season, 2003 dry season, 2004 rainy season and 2004 dry 
season are 426kg, 126kg, 786kg and 84kg respectively (Refer to ATTACHMENT-2.2). 

Total production of dry season 
crop in a year, therefore, 
occupies 23% in 2003 and 
10% respectively.  Farmers in 
Katema say that the harvest in 
dry season 2004 was low due 
to cold weather.  Anyway 
they are now growing the 
second round of dry season 
maize in the same farm, so 
they will be getting additional 
harvest in January or February.  
As the figure shows, the gap of 
production between with and 
without irrigation widens year 
by year, showing the 
significance of dry season crop 
in the site. 

It was found that most of the farmers are selling maize harvested from the irrigation farm as 
green and they buy dry maize for their staple food, since the price of green maize is so high 
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Figure 3.1 Cumulative Maize Production With and Without Irrigation
(Katema)

Table 3,1 Maize Production at the First-generation Sites: Dry Season Crop in 2004 

Very
High
(t/ha)

High
(t/ha)

Middle
(t/ha)

Low
(t/ha)

Very
Low
(t/ha)

(estimate) (estimate
) 6.0 4.5 3.6 2.6 1.6

1 Mtuwanjovu 13 0.80 5 65 20 10 0.04 0.52 0.16 0.08 0.00 240 2,340 576 208 0 3,364

2 Ngoni 23 3.70 10 30 40 20 0.00 0.37 1.11 1.48 0.74 0 1,665 3,996 3,848 1,184 10,693

3 Mgunda 11 0.50 10 10 50 30 0.00 0.05 0.05 0.25 0.15 0 225 180 650 240 1,295

4 Mankhamba 18 3.00 20 20 40 20 0.00 0.60 0.60 1.20 0.60 0 2,700 2,160 3,120 960 8,940

5 Tikolore 41 3.00 5 35 20 35 5 0.15 1.05 0.60 1.05 0.15 900 4,725 2,160 2,730 240 10,755

6 Tilime 61 2.40 20 50 20 5 5 0.48 1.20 0.48 0.12 0.12 2,880 5,400 1,728 312 192 10,512

7 Loyi 3 0.20 10 90 0.00 0.00 0.02 0.18 0.00 0 0 72 468 0 540

8 Kambware 1 0.05 100 0.00 0.00 0.00 0.05 0.00 0 0 0 130 0 130

9 Msambaimfa 30 2.50 20 50 20 10 0.00 0.50 1.25 0.50 0.25 0 2,250 4,500 1,300 400 8,450

10 Gontha 17 1.70 30 70 0.00 0.00 0.51 1.19 0.00 0 0 1,836 3,094 0 4,930

11 Katema 56 1.95 5 5 15 5 70 0.10 0.10 0.29 0.10 1.37 585 439 1,053 254 2,184 4,514

274 19.80 4 22 26 31 17 0.77 4.39 5.07 6.20 3.38 64,123

Area/capita (ha): 0.072 ha/capita Average production per member (kg/capita): 234
Average Yield (kg/ha): 3,239

No. of Adults to be fed whole year (Adult/240kg): 267

Total (Average)

Very
Low Total

ClubNo. Very
High High Middle Low

Area (ha) Production (kg)No. of
farmers

who grew
maize

Planted
Area
(ha) Very

High High Middle Low Very
Low

% of Area by Yield Grade
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that they can get more amount of dry maize.  Hence, the Study Team tried to estimate the 
monetary value of the maize production in the verification project sites.  The Study Team 
valued the cobs by weight in order to estimate potential gross product.  Table 3.2 shows the 
result of the estimation (Conversion of production to value is based on the estimation on 
ATTCHMENT 2.5). 

Total gross product in the 11 sites is estimated at MK2.7 million.  Dividing by the area, gross 
product per ha is calculated at MK136,400.  Average cropping area of maize per member is 
0.072 ha leading to the gross product per capita at MK9,860, with which they can buy 
1,000kg of dry maize.  Irrigation in dry season gives farmers, even though it is a small plot, 
not only food to supplement but also considerable income, hence purchasing power of farmers 
is empowered. 

 

 

 

 

 

 

 

 

 

3.2  Profitability of Vegetable Crop 

For those who did not grew maize but other crops in dry season also received benefits from 
the irrigation.  Tables 3.3 and 3.4 below show net income estimate of Irish potato and 
cabbage.  The samples are farmers in Namanolo and Tilime.  A farmer in Namanolo grew 
Irsih potato in 0.09ha.  Tough the harvest was not very good, he earned gross income of 
MK15,600 or net income of MK9,900.  As for a farmer in Tilime, she grew cabbage in 
0.016ha.  The plot was small and because chemical pesticides were not applied, the produce 
was eaten by caterpillars, resulting in low price.  But still she earned gross income of 
MK6,220 or net income of MK5,620. 

Adding family labor value to the production costs of these crops, net profits of the potato and 
cabbage are calculated still surplus.  The net profits of the potato and cabbage are MK4,747 
and MK4,045 respectively.  This means that with the same family labor the farmers get more 
income from cultivating crops than working for piecework instead.  Smallholder irrigation in 
dry season has such profitability and therefore farmers are concentrating on irrigation and 
quitting non-farm job as reported below. 

Table 3.2 Estimation of Gross Income from Dry Season Maize at the First-generation Sites in 2004 

Very High
(MK/ha)

High
(MK/ha)

Middle
(MK/ha)

Low
(MK/ha)

Very Low
(MK/ha)

(estimate) (estimate
) 285,016 199,204 158,716 97,568 58,917

1 Mtuwanjovu 13 0.80 5 65 20 10 0.04 0.52 0.16 0.08 0.00 11,401 103,586 25,395 7,805 0 148,187

2 Ngoni 23 3.70 10 30 40 20 0.00 0.37 1.11 1.48 0.74 0 73,705 176,175 144,401 43,599 437,879

3 Mgunda 11 0.50 10 10 50 30 0.00 0.05 0.05 0.25 0.15 0 9,960 7,936 24,392 8,838 51,126

4 Mankhamba 18 3.00 20 20 40 20 0.00 0.60 0.60 1.20 0.60 0 119,522 95,230 117,082 35,350 367,184

5 Tikolore 41 3.00 5 35 20 35 5 0.15 1.05 0.60 1.05 0.15 42,752 209,164 95,230 102,446 8,838 458,430

6 Tilime 61 2.40 20 50 20 5 5 0.48 1.20 0.48 0.12 0.12 136,808 239,045 76,184 11,708 7,070 470,814

7 Loyi 3 0.20 10 90 0.00 0.00 0.02 0.18 0.00 0 0 3,174 17,562 0 20,737

8 Kambware 1 0.05 100 0.00 0.00 0.00 0.05 0.00 0 0 0 4,878 0 4,878

9 Msambaimfa 30 2.50 20 50 20 10 0.00 0.50 1.25 0.50 0.25 0 99,602 198,395 48,784 14,729 361,510

10 Gontha 17 1.70 30 70 0.00 0.00 0.51 1.19 0.00 0 0 80,945 116,106 0 197,051

11 Katema 56 1.95 5 5 15 5 70 0.10 0.10 0.29 0.10 1.37 27,789 19,422 46,424 9,513 80,422 183,570

274 19.80 4 22 26 31 17 0.77 4.39 5.07 6.20 3.38 2,701,367

Area/capita (ha): 0.072 ha/capita Average Gross Income per member (MK/capita): 9,859
Average Gross Income per ha (MK/ha): 136,433

% of Area by Income Grade Gross Site Product (MK)No. of
farmers

who grew
maize

Planted
Area
(ha) Very

High High Middle Low Very
Low

Total (Average)

Very
Low Total

ClubNo. Very
High High Middle Low

Area (ha)
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3.3  Benefit of Irrigation: Reinvestment in Fertilizers8 

Interviews conducted in May – June 2004 revealed that 21 farmers out of 52 interviewees, 
about 40%, had to buy dry maize for their staple food in 2003.  Those are regarded as staple 
food insufficient family9.  The average amount of maize consumed by those households in 
year 2003/04 was about 753kg, composed of 403kg from 2002/03 rainy season agriculture, 
126kg from 2003 dry season agriculture with irrigation, 202kg of purchased maize, and the 
balance of 22kg supplemented by dimba farming (5 farmers out of 21 farmers practiced 
dimba farming). 

Against the 403kg of 2002/03 rainy season production, the average production of rainy 
season 2003/04 increased to 605kg.  Rainfall in 2003/04 was smaller than that of 2002/03.  
Other agricultural condition was not much different between the two seasons according to the 
farmers interviewed.  The difference between the two seasons is fertilizer application: 
fertilizer applied in rainy season 2002/03 was 16kg as average per farmer while that of rainy 
season 2003/04 was 30kg, which is about double.  The cultivated area between the two 
season is more or less: 0.61 ha in rainy season 2002/03 and 0.62 ha in rainy season 2003/04.  
Farmers said although the production from irrigation was not big, the 126kg10 of production 
reduced buying maize thereby allocating the money to buy fertilizer for the next planting 
which is 2003/04 rainy season agriculture. 

In summary, we may assume as shown in the top of Figure 3.2: 1) minimum amount of maize 
necessary for a household per year can be 750kg, 2) if there is no irrigation, they need to buy 

                                                           
8 Base data is summarized in ATTACHMENT-2.3 and 2.4. 
9 According to a baseline survey of 360 households carried out in year 2003 under this study, about 70 % farm 
household replied they could not produce self-sufficient maize from 2002/03 rainy season agriculture.  This 
does not necessary mean that they actually bought maize since some of them must have opted not buying maize 
but substituting maize by cassava, mangos, etc. 
10 Buying 126kg maize costs about MK1900 though very much dependent on season (Buying 1 kg of dry maize 
is about MK15 to as high as 20 while farm gate price of dry maize is about MK10-15, milling cost is about 
MK2.0-2.4 per kg).  MK1900 can purchase a 50kg bag of fertilizer. 

Club
Crop
Planted / Harvested Area
Production
Unit Price (MK)
Gross Income (MK)
Cost Amount Unit Price (MK) Total (MK)

Seeds 50kg 12 600
Chemical Fertilizers (Urea) 65Kg 1,675/50kg 2,178
Hired Labor
      Land Crearing 6 men MK50/(4hrs) 300
      Harvesting 6 men (2bags were given) 2,600
Family Labor 414hrs MK50/(4hrs) 5,175

Total (Excluding Family Labor) 5,678
Total (Including Family Labor) 10,853
Farm Income (MK) 9,922
Net Income Ratio(%) 63.6
Net Profit (MK) 4,747
Net Profit Ratio (%) 30.4

Namanolo

15,600

Irish Potato (Rosina fumbue)
0.09 ha

12 bags (50～60kg/bag)
1,300

Club
Crop
Planted / Harvested Area
Production
Unit Price (MK)
Gross Income (MK)
Cost Amount Unit Price (MK) Total (MK)

Seeds 4 pack 50 200
Chemical Fertilizers (Urea) 10 kg 2000/50kg 400
Hired Labor
      Land Crearing 0
      Harvesting 0
Family Labor 126 hrs MK50 (4hrs) 1,575

Total (Excluding Family Labor) 600
Total (Including Family Labor) 2,175
Farm Income (MK) 5,620
Net Income Ratio(%) 90.4
Net Profit (MK) 4,045
Net Profit Ratio (%) 65.0

Tilime

6,220

Cabbage
0.016 ha

622
10

Table 3.3  A Profit Estimate of Irish Potato Table 3.4  A Profit Estimate of Cabbage



The Study on the Capacity Building and Development for Smallholder Irrigation Schemes 

JICA 6-17 SCI 

about 300kg of dry maize (they produce about 450kg inclusive of dimba production), and 3) 
with irrigation, more farmers can buy fertilizer for rainy season agriculture so that rainy 
season 2003/04 production increases to 625kg inclusive of dimba production.  625kg of 
maize production from rainy season plus 125kg11 of maize from irrigation amount to the 
minimum requirement of 750kg, so that those farmers can be self-sufficient for staple food. 

28 farmers out of 52 interviewees had enough harvest from 2002/03 rainy season so that they 
did not need to buy any dry maize.  The average production of the rainy season 2002/03 of 
these 28 farmers was 937kg, that of dry season 2003 was about 129kg, and that of rainy 
season 2003/04 increased to 1,139kg.  Fertilizer application was 74kg and 150kg for the two 
rainy seasons respectively.  Then, we may assume as shown in the middle of Figure 3.2: 1) 
they can sell all the production of dry season 2003 over the original about 900kg, 2) with 
irrigation producing additional 125kg, more farmers can buy fertilizer for rainy season so that 
rainy season 2003/04 production can increase to 1,100kg, and 3) their production of dry 
season 2004 can be even doubled if they do dry season farming on different plot from rainy 
season. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Several farmers have 0.1ha (50m x 20m) or more for dry season farming and harvested as 
much as 350kg in dry season 2003.  Also 10 farmers in rainy season 2002/03, and 18 
farmers in rainy season 2003/04 harvested more than 1,000kg.  Therefore, we may expect 
                                                           
11 To produce 125kg of maize, 0.0375ha, say 25x15m plot, is usually required giving a yield of 3.3 t/ha.  
Average irrigated farm per farmer for the 22 verification projects is 0.06ha, and about two thirds of the members 
have 0.0375 or more. 

 Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Medium yield (with 25m
x 15m dry season plot) 900kg (18 bags) from Summer Crops 900kg (18 bags) from Summer Crops

1,100kg (22 bags or 4 oxcarts) from
Summer Crops

Year 2002

Minimum yield (with
25m x 15m dry season

plot)

450kg (9 bags) from
Summer Crops

Year 2003

300kg (6 bags) by
Purchase

450kg (9 bags) from
Summer Crops

125kg (2.5 bags)
from Winter Crops 2

125kg (2.5 bags)
from Winter Crops 1

Year 2005Year 2004

625kg (12.5 bags) from Summer
Crops

125kg (2.5 bags)
from Winter Crops

175kg (3.5
bags) by
Purchase

125kg
(2.5

bags)
from

Winter
Crops

125kg
(2.5

bags)
from

Winter
Crops

Maximum yield (with
50m x 20m dry season

plot)

1,000kg (20 bags or 4 oxcarts) from
Summer Crops

1,000kg (20 bags or 4 oxcarts) from
Summer Crops

1,250kg (25 bags or 5 oxcarts) from
Summer Crops

350kg (7bags or 1.5
oxcarts) from
Winter Crops 350kg (7 bags or 1.5

oxcarts) from Winter
Crops 1

350kg (7 bags or 1.5
oxcarts) from Winter

Crops 2

Figure 3.2  Production, Consumption and Surplus of Maize with Irrigation 
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that probable maximum production and surplus for smallholder farming household can be as 
shown the bottom of Figure 3.2: 1) 1000kg for rainy season before irrigation comes in, 2) 
then irrigation gives additional 350kg, all of which can be sold if they want, 3) these farmers 
can buy more fertilizer for the following rainy season so that the production of the following 
rainy season can increase to 1,250kg (an average of 25% increase was achieved for all the 
interviewed farmers). 

As indicated in Figure 3.2, we can see the impact of smallholder irrigation not only stands in 
the dry season supplementing the staple food but also is carried over to the following rainy 
season agriculture by enabling the farmers to buy more fertilizer for the following season.  
For example, in rainy season 2002/03, five out of eight interviewees in Ngoni Club applied 
fertilizer and the average was 43.8kg.  In rainy season 2003/04, however, all of the eight 
interviewees applied 62.5kg of fertilizer in average because they got more than MK5,000 in 
average by selling dry season maize in green.  Average rainy season production of the eight 
therefore increased from 703kg to 938kg. 

According to the result of the questionnaire survey in November 2004, it was significantly 
observed that in three sites among 12 sties surveyed, namely Mtanda, Loyi, and Tilime, the 
club members on average increased amount of fertilizers in 2004 rainy season compared to 
2003 rainy season and the consequent increases of rainy season maize production are realized 
(Figure 3.3).  From 2003 rainy season to 2004 rainy season, the club members of Mtanda, 
Loyi, and Tilime increased fertilizer application on average from 68kg to 90kg, 31kg to 
107kg, and 60kg to 74kg respectively.  Consequential increases of maize production in 2004 
compared to 2003 are from 377kg to 523kg in Mtanda, from 254kg to 437kg in Loyi, and 
from 430kg to 583kg in Tilime (Refer to ATTACHMENT-2.1). 

 

 

 

 

 

 

 

 

 

 

3.4  Change of Income Source: Options for Income Generation 

Questionnaire survey in November 2004 revealed that in four sites among 12 sites surveyed 
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Figure 3.3  Increase of Fertilizer Application and Rainy Season Mazie Production 
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the club members are shifting their income source more from farming than non-farm jobs.  
Table 3.5 summarizes on change of income share by source with analysis of the sites in which 
the shift of income source does not occur.  Figure 3.4 shows the share of income by source 
in the four sites of Mtuwanjovu, Chikhasu, Ngoni, and Loyi (Refer to ATTACHMENT-2.1). 

In Mtuwanjovu, on average of the club members, income from farming (excluding tobacco) 
in 2003 occupied only 5% of the total income, but it increased to 50% in 2004, while the 
share of non-farm income decreased from 20% in 2003 to 6% in 2004.  In 2003, 16 
interviewees out of 30 cut trees and sold firewood, but in 2004 only one out of 16 club 
members sol firewood in 2004.  Because of irrigation in dry season, they did not have to cut 
trees for sale.  Drastic change is observed in Chikhasu.  For the members of Chikhasu 
mainly grew Irish potato and beans during dry season 2003 and income share from farming 
increased from 7% in 2003 to 87% in 2004, while income share of non-farm job decreased 
from 91% in 2003 to 6%. 

Table 3.5  Result of the Questionnaire Survey: Change of Income Share by Source 
Site Shifting IS Remark 

Mtuwanjovu ◎  
Zakumva - They lost all the harvest for dry season 2004 
Ngoni ◎  
Cikhasu ◎  
Mtanda ○  
Tikolore × 
Tilime △ 

Farmers in these sites would sell vegetables like cabbage and 
therefore irrigation might not give significant impact to income share. 

Loyi ○  
Msambaimfa × 
Gontha × 
Katema × 

These three sites located in Ntchisi has been found less opportunity 
for non-farm job.  Therefore, the income share from crop has been 
high even before irrigation. 

IS: Income Source 
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Figure 3.4  Change of Income Share by Source in Four Sites 
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