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Dear Sir, Madam, 

When we submitted our last annual report of the Delta Agricultural Project in January 2003, 
some of the data related to the rice production and yields were not yet available, as the rice fields 
had not been harvested. 

You will find attached a supplement to our annual report that provides the harvest-related data. 

Please do not hesitate to contact us, should you need clarification or additional information. 

Best regards, 



CARE Intematlonalln Mall 
Contacts: 
Jean-Mlchel Vlgreux, Country Director, jmvigreux@caremalLorg 
John Unlack Davis, Assistant Country DlrectorlProgram, jdavis@Caremali.org 
224-22~2, 224-91-37 

Delta Agricultural Development Project (DAD) 
Harvest indicators for the 2002-2003 rice production campaign 

1. Introduction 

This report completes the DAD project 2002 report by providing data that were not yet 
available at the time of reporting. 

The rice production campaign 2002-2003 was very poor in the Djenne Cercle as the annual 
report anticipated. Only 15% of the surface area normally cultivated got into production. 
This resulted from an exceptional combination of low flood levels on the rivers and low 
rainfall during the growing season. The area has had good production in low rainfall years and 
in low flood level years, but the combination of the two negative factors is devastating to this 
zone. The plains ofPondori and Djonke were the only ones to produce rice last year. 

2. Rice production 

2.1. Plain ofPondori 

2.1.1. Context 

The various rice varieties grown are the following: Kao; DM16 ; Gambiaka and two local 
varieties, « Soumou » and « Boussa-Diame». The water conditions were poor. 

The members of the measurement committees and the project team placed yield squaresl in 
24 of the 25 plots planned, distributed as follows: Koba (4), Payaba (5), Kossouma (5) and 
Djenne (10). In total, 96 yield squares -- four squares per plot - have been placed, each of 
them covering 25 square meters. 

1 Yield squares are a standard tool of rice production measurement-randomly placed frames are used to estimate 
total production in a given area. . 
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2.1.2. Results 

Village Fanner's name Variety Production per square, kg Yield, kglha 
C1 C2 C3 C4 average 

Kossouma Siaka Karakon Khao 3,3 2,7 2,6 2,5 2,77 1,108 
Boukadary Koko"ina Khao 3 2,5 2,2 1 2,18 872 
Bakary karakon Khao 4,5 3,5 3 2,2 3,37 1,348 
Bakary Diarra Khao 6 5 4 2,5 4,37 1,748 

Koba Bougadary Traore Khao 4 3 2 1 2,5 1,000 
Kah Diarra Khao 5 4 3 2 3,5 1,400 

Djenne AdamaPlea Khao 5 3 1 1 2,5 1,000 
Be"idy Bocoum Khao 2 2,5 1,7 1,5 1,9 724 
Mama Traore Khao 2,7 2 1,5 1,5 1,8 724 
EI Hadji Kontao Khao 2,5 2,2 1,5 1 1,8 748 
Allaye Cisse Khao 3 2,5 1 1,5 2 800 

Average yleld 1,043 

Among the 96 yield squares, only 44 squares were harvested and led to an average yield of 
1,043 kglha in the plain ofPondori. The khao gaewn variety was the only one that resisted the 
drought. The highest plot yield was 1,748 kglha and the lowest 724 kglha, respectively in the 
production areas ofKossouma and Djenne. 

The GPS measurement of the areas harvested led to: 

486.8 ha : area ofDjenne and Djera 
132 ha: area of Gomitogo (the water withdrawn from the plain before harvest time) 
1,628 ha : area ofKossouma 
4,523 ha : area ofPayaba, YeM and Koba 

In other words, a total of 6,769.8 hectares were harvested in the plain of Pondon, which 
represents only 15% of the areas normally cultivated. 

2.2. Plain ofDjonke 

2.2.1. Context 

In the Djonke plain, only the lowland - in which the Khao Gaewn variety had been sowed -
was flooded. All the yield squares were placed in this area. 

2.2.2. Results 

Village Fanner's name Variety Production per square, kg Yield, kglha 
C1 C2 C3 C4 average 

Djonke Issa KramM Khao 3,7 2,7 2,5 2,3 2,8 1,120 
Ouro Salman DemMle Khao 6,3 5,5 5,1 4,4 5,3 2,130 

Boure Coulibaly Khao 3,6 3,3 2,8 2,5 3 1,220 
Sotigui Sidibe Khao 7,5 5 4,2 4,1 5,2 2,080 
AlyBocoum Khao 4,4 4,2 3,3 2,2 3,5 1,410 
Hamadoun Diallo Khao 5,2 3,2 2,8 2,5 3,4 1,370 
AlyGuindo Khao 2,5 2,3 1,9 1,9 2,1 860 
Allaye Coulibaly Khao 6 5,5 4,6 3,4 4,8 1,950 

Djonke Sine Coulibaly Khao 5 3,1 2,3 2,1 3,1 1,250 

2 



Bamb Abdoulaye Nje Khao 4,5 4,2 4 3 3,9 1,570 
Bocary Aly Pleaq Khao 5 4 3,5 3,5 4 1,600 
Bocary Traore Khao 4,5 3,5 3 2,5 3,3 1,350 
N'Djo Dansire Plea Khao 4,5 4,2 4 3,5 4 1,620 
Abdoulaye Coulibaly Khao 4,1 3,6 3 2,5 3,3 1,320 

Dakadjan Mamadou Dienta khao 4,8 4,2 3,5 2,9 3,8 1,540 
Boureima Dienta Khao 5,5 4,3 2,5 1,9 3,5 1,420 
Komany Dienta Khao 5,2 3,8 3,5 3 3,8 1,550 

Guidjowel Bocary Toulema Khao 4,2 3,9 3 2,7 3,4 1,380 
Adama Youssou Minta Khao 3,6 2,5 4,1 2 2,5 1,020 
Bourema Minta Khao 4,5 4 3,5 2,8 3,7 1,4801 

Average yield 1462, , , 

The average yield in the plain of Djonke was 1,462 kg/ha. The highest plot yield was 2,130 
kg/ha and the lowest 860 kg/ha. These results are based on the analysis of measurements 
made in 80 yield squares placed in 20 plots throughout the plain. 

The area of the plain that flooded and was therefore harvested was 538.20 ha i.e, 38% of the 
total area of the plain. 

2.3. General comments 

A reduction of production was observed in all the plains where DAD operates. The yield 
fluctuated between 2.30 T/ha and 0.724 T/ha The principal reasons are the following: 

late onset of rains, 
low river flood levels, 
irregular rainfall during the sowing period, 
early withdrawal of flood waters and consequently poor maturation of the grains. 

The 2002 agricultural production campaign was extremely poor. Rainfall from June to 
September has never been as low during the last fourteen years as it was in 2002 - the 
cumulative rainfall at the end of September was only 315 mm (see the Graph 2.3.1.). The 
levels of useful flood -- the useful flood being during the months of August and September -
of the Bani river reported in 2002 were the lowest since1992 (see the Graph 2.3.2.). 
Of the 49,794 hectares cultivated, only 7,308 ha were harvested, or 15% of the cultivated 
area. The improved varieties were the only ones that resisted the drought. Indeed, none of 
the plots with local varieties were harvested at all. Due to the poor harvest, the rice price 
increased to 140 FCF NKg. 

In the plain ofPondori, 2,638 out of 5,633 households produced rice on a total of 6,769.8 ha 
In the plain of Djonke 180 out of371 households produced rice on 538.20 ha. Thus, 2,818 
households harvested rice in the two plains during the past production year. 

The low production of 2002 should not, however, obscure the high multi-year impact of the 
DAD project on the rice production. Indeed, the Graph 2.3.3. shows how efficient the 
project has been in increasing the annual rice production in the project area over the last 5 
years 2 

2 The low production in '99 - although it was a good rice production year - resulted from the fact that only pan 
of the water retention infrastructures were in place. A large pan of the production was lost in the areas where the 
infrastructures were not yet in place 
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Graph 2.3.1. Evolution of the cumulative rainfall in Djenne 
from 1989 to 2002 
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Graph 2.3.2. Level of flooding of the Bani in Sofara from '91 to 
'02 (source ORM) 
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Graph 2.3.3. DAD Project - Area cultivated in rice and rice 
production from '97 to '02 
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3. Rice Marketing 

3.1. Rice marketing groups 

The quantity of rice marketed in the project area has been estimated among three marketing 
groups: 

female rice seller groups (16 groups with a total of 158 members) 
rice traders (2 traders) 
MIT groups (122 groups) 

3.2. Quantity of rice marketed 

3.2.1. By the female rice seller groups and the rice traders 

• Quantity of paddy rice purchased: 283,405 kg 
• Quantity of hulled rice purchased: 388,074 kg 
• Quantity of paddy rice sold: 312,115 kg (includes the remaining stocks) 
• Quantity of hulled rice sold: 359,771 kg 
• Quantity of paddy rice in stock: 11,660 kg 
• Quantity of hulled rice in stock: 31,068 kg 

The quantity of rice marketed by the female rice seller groups and the rice traders until the 
end of March, 2003, was 672 tons. 

3.2.2. By the MIT groups 

Among the 22 mature MIT groups, composed of 723 members, of whom 33% conduct rice 
marketing activities (according to a survey conducted in May 2002) and market annually 1,4 
tons 3, the following estimated quantity of rice was marketed: 723*33%*1.4 = 334 tons. 

Among the 100 new MIT groups composed of 3,500 members, the following estimated 
quantity of rice has been marketed: 3,500*33%*0.7 = 809 tons. 

The estimated quantity of rice marketed by the MIT group members conducting rice 
marketing activities until the end of March is therefore 1,143 tons. 

3.2.3. Total 

The total estimated quantity of rice marketed in the DAD project area by the end of March is: 
672 + 1,143 = 1,815 tons. 

3 The assumptions that members of mature and new MIT groups, condncting rice marketing activities, tIade 
respectively 1.4 and 0.7 tons of rice per year, were made in CARE's request for e.xtension of the project 
submitted in June '02 and were used in this report These assumptions \\ill be verified by the end of June and the 
actual quantities of rice marketed will be presented in the final project report 
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The cited marketing groups will continue to trade rice through the end of June. The end of 
project report will take into account the cumulated quantities of rice marketed from October 
'02 to June '03. 
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4. Updated project performance against targets 

rice production 
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4 As of end of March. The end of June data will be reponed at the end of the project. Surveys will be conducted to estimate the quantity sold by each MIT group member. 

8 



S. Financial Analysis of the DAD project 

A financial analysis of the impact of the DAD project is presented in the Appendix 1. The 
analysis has been processed using the following assumptions: 

• all the costs associated to the project implementation have been taken into account in 
the analysis. These include the USAID and CARE funding as well as the contribution 
of the local participants. 

• only the rice production increase resulting from the project interventions is considered. 
The fodder (rice straw and 'bourgou') production increase has not been considered in 
our analysis. 

• the 1997 rice production had been considered as the project baseline. Given the fact 
that the flood levels in the rivers from July to November 1997 were normal but the 
rainfall in June 1997 was poor, we have increased the 1997 baseline production by 
16%, based on data collected by the SLACAER in free submersion systems around 
Djenne 

• the rice production of the years 2003 to 2017 have been projected assuming five year 
cycles, among which two years show good production (like in 2000 and 2001), one 
year shows a very poor production (like in 2002) and two years show an average 
production. Assuming the onset of a very poor production campaign every five years 
is still conservative. 

Under these rather conservative assumptions, our financial analysis of the DAD project leads 
to an internal rate of return (IRR) of 87%, which is impressive. 

This analysis shows that one dollar invested in the DAD project will generate 9.S dollars 
(in actual value) over the twenty years following the construction of the water retention 
infrastructures. 

6. Lessons learned and conclusion 

The DAD project, as reported during previous years, has successfully contributed to 
dramatically increase the rice production during years of good rainfall andlor good river flood 
levels. The report of the results of this last rice production campaign proves that, under poor 
rainfall conditions, the DAD project still contributed to improve the rice production in two 
ways. First the water retention infrastructures that the project built allowed the water to stay 
longer and to be spread over larger areas, as testified by some farmers (see the DAD project 
CY02 report). Secondly, only the improved varieties, the use of which has been promoted by 
DAD, gave any yield. 

However, the overall low production of this last campaign underlines the need to not only 
increase the annual rice production in the project areas, but also to assist farmers to put in 
place a food security strategy. Given the cyclical nature of rainfall and drought in the region, 
farmers could better take advantage of the high surpluses that the improved plains generate 
during campaigns of good rainfall to fill the rice production deficits that still occur in periods 
of low and irregular rainfall, despite the implementation of the project technical 
recommendations. 
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Appendix 1. - Estimated Financial Impact of the "Delta Agricultural Project" (DAD) implemented by CARE in Mali 
Estimated Internal Rate of Return 

10,008,000 
11,008,800 
12,109,680 
13,320,648 
14,652.713 
18,117,984 
17,729,782 
19,502,761 
21.453,037 
23,598,340 
25,958.175 
28,553,992 
31,409,391 
34,550,330 
38,005,363 
41,805,900 
45,986,490 
50.585,139 

456,3.56,?g.~ ._ 

4.118,521,700 

._,-

Noles: The fodder produtlon (rice straw and "bourgou") Increase due to the proJeC1 has not be"n considered In our analysis. Only the rice production has been taken Into account. 

The IRR calculation has been proceaaed using the following actual or estimated (beat estimate) data and aS8umptlons; 

(1) Alilhe project Coati, Including USAIO', contribution ($3.181.401). CARE', contribution ($449,218) and the Participant" contribution etUmated at 20% of the Infraslructure 

-5,189.244,891 

cosls (109,671,696 FCFA or $168,726) have been taken Inlo conslderallon in the analySIS (see Appondlc .. 1,1. and 1.2,), The Infrastructures built by the project are depreciated over 20 yearl. 

(2) A 3% annual Inflation rale has been uted to obtain the actual '98 value. 

(3) An estlmale of the project Intraatruclure maintenance coat. II prOlenteel In tho Appendix 1.3. A 10% annual co.t Incroase hal bl)8n used. 

(4) An o.llmate of the rlee production cost. Is preaenled In the Appondlx 1.4. 

(6) The actual rice production 1ncrea&O. lecured due to Ihe project have beon usod tor the yoor. '98 to '02. We made tho allumptlon Ihal a bad production year .uch al 2002 would occur every five yoara, 
The calculation of the annual rice production IncreoM' la preMnted In tho Appendix 1,6. 

(10) A 3% onnualinflallon rate hal boen u.od to obleln tho actual '98 valuo, 
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Appendix 1.1. - Estimated Financial Impact of the "Delta Agricultural Project" (DAD) implemented by CARE in Mali 

Project Total Costs 

IUSAIO's funds 

IGARc'S funds 

(infrastructure costs)(1) 

Participants' In-kind 
contribution 

Notes: 

106,1;.!1,j,221,j1 413,34tl,~961 

20,341,851 

236,202,5801 157, 14ti,ti;.!1,j1 548,~OI,j,4tl;.!1 

47,240, 109, 

(1) The infrastructure costs are included in the expenses incured against USAIO's and/or CARE's funds; 
they are showed to estimate the participants' in-kind contribution. 
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Appendix 1.2. - Estimated Financial Impact of the "Delta Agricultural Project" (DAD) implemented by CARE in Mali 
Project Infrastructure Costs 

44,527.0 

583.8 

1,397.9 

49,793.9~ 

1999-2000 

1999-2000 

2000-2001 

1 water retention infrastructures 
1 belt dike 

1 water retention infrastructure 
1 dike 

(*) Some additional works have been required to strengthen the Infrastructures built In the Pondorl, DJlgulnll and Syn plains. 

48,705,997 

81,372,480 

40,731,600 
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Appendix 1.3. - Estimated Financial Impact of the "Delta Agricultural Project" (DAD) Implemented by CARE In Mali 

Maintenance Costs of the Project Infrastructures 

Lubrication of the "batardeaux" and floodgates 
Transportation of the "batardeaux" (cost per infrastructure) 
Monitoring of the flood (reading the flood scale) 
Backfilling of the gulleys in the dikes 
cleaning out of the canals 

750 
3,500 

1,950,00015km 

This amount represents the actual maintenance cost of the second year of the project. In order to take into account the required 
additional maintenance needs of the following years, we will increase this amount by 10% each year. 
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Appendix 1.4. - Estimated Financial Impact of the "Delta Agricultural Project" (DAD) implemented by CARE in Mali 
Rice production costs (per hectare) 

Seeds (80 kg/ha)(local seeds = 125 FCFAlkg ; improved seeds = 240 FCFAlkg) 
tillage (begining of the rainy season) and sowing 

Imanual weeding 

packaging (300FCAIbag) 
threshing 
transportation (200FCFAlbag) 
nirnaue renting 

after harvest 

10 
11 
12 
13 
14 
15 
16 

117 

28,231 
48,377 
49,695 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49,794 
49.794 

3,136,464,100 3,136,464,100 
3,136,464,100 7,048,528,900 
3,136,464,100 7,240,561,500 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 
3,136,464,100 7,254,985,800 

19,200 
15,000 
30,000 
16,000 
4,500 

40,000 

3,912,064,800 
4,104,097,400 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
4,118,521,700 
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Appendix 1.5. - Estimated Financial Impact of the "Delta Agricultural Projecf' (DAD) Implemented by CARE In Mall 
Production increase resulting from the project 

28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 
28231 

17.651 
17.651 
17,651 
17.651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 
17,651 

28231 
48377 
49695 
49794 
49794 
49794 
49794 
49794 

(2) Baseline data had been collected in 1997. Although the level of flooding in 1997 can be considered as an average 
of the last 12 years (see Appendix 1.7.), the rainfall in May and June has been lower than during the average of 
the last 10 years (see Appendix 1.6.). Based on the multi-year production data collected by the DRAMER (see 
Appendix 1.8.) we have increased the production reported In 1997 by 16%. 

(6) In some Instances, the total production Is not equal to the area cultivated times the yield. Indeed, during some 
years, only part of the area cultivated has been harvested as a result of the lack of water In the plains. 
In projecting the productions for the future, we considered that a low production, like the one reported In '02, would 
occur every 5 years. This assumption Is adequate when comparing the rainfall of May and June over the last 12 
years. Indeed, such a low rainfall did not occur since 1997. The assumption Is however over-conservative 
when considering the level of flooding of the Bani river. Indeed, such a low level of flooding did not occur since 
1992, I.e. 10 years ago. 
In 1999, all the water retention Infrastructures were not In place yet, which led to an overfloodlng of most of the 
plains. When projecting the productions of the future, we will use a 5 year production cycle taking Into account 
the actual productions of the years '00, '01 and '02 and the averages of those three years for the other two years 
of the five year cycle. 
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Appendix 1.8, - Estimated FinanCial Impact 01 the "Delta Agricultural ProJect" (OAD) Implemented by CARE In Mall 
Evolution of the cumulative rainfall In Dlenne from 1989 to 2002 (source SLACAER Dlenne) 
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Appendix 1.7. - Es1lmated Flnanclallmpecl of the "De"a Agrlcu"ural Project" (DAD) Implemented by CARE In Man 

Evolution of the level of flooding of the Bani river in Sofara from 1991 to 2002 
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Appendix 1.8. - Estimated Financial Impact of the "Delta Agricultural Project" (DAD) Implemented by CARE in Mali 
Rice production yields under free submersion irrigation systems In Dlenne (kg/hal from 1997 to 2002 

Mougna 
Sofara 

Source: SLACAER Djenne 

• 


