[image: image21.emf]Cropping system

Maize-Maize-Maize Soybean-Maize-Maize Maize-Soybean-Maize Soybean-Soybean-Maize

Yield (kg ha

-1

)

0

500

1000

1500

2000

2500

3000

3500

bc

b

a

bc


[image: image1.jpg]US | MOZAMBIQUE

FROM THE AMERICAN PEOPLE




[image: image12.png]Maize Grain Yield (tons/ha)

4.0

3.5

3.0

2.5

20

1.5

1.0

0.5

0.0

Ruace

ab

Maize-Maize

Soybean-Maize Cowpea-Maize
Cropping System

Maize Grain Yield tons/ha)

3.5

3.0

2.5

20

1.5

1.0

0.5

0.0

Muriaze

Maize-Maize

Soybean-Maize

Cropping Systems

Cowpea-Maize





Platform for Agricultural Research and Technology Innovation

Final Project Report

October 2009 to September 2014
	Name of Project: Public-private partnership for innovation in soybean and cowpea value chains in Mozambique

	
	

	Project Duration: 5 years
	Life of Project Funding: US$1.75M

	

	Project Objectives: To transfer soybean and cowpea technologies developed by IITA and its partners in Mozambique, from research to development, to help increase productivity, improve household income, reduce poverty, and increase food security.  

	

	Geographic Focus (if not national, identify which provinces and districts): Nampula Province (Nampula and Meconta districts); Zambezia Province (Gurue district), Manica Province (Sussundenga district) and Tete province (Angonia district)


Table of Contents
	
	

	Executive summary
	3

	I.  Background
	5

	II. Major project components
	5

	III.Major activities conducted and achievements by project component
	5

	1. Development of a sustainable cowpea and soybean production system
	5

	2. Diversification of soybean and cowpea use at household-level
	19

	3. Training and awareness creation
	20

	IV. Table with performance indicators
	24

	I.0
Fifth Year Annual Indicators (October 2013-September 2014)
	24

	2.0 Project Duration Indicators (October 2009-September 2014)
	25

	3.0
Overall Project Results and Early Impacts
	26

	      4.0 Challenges and Outlook
	26


Executive Summary

Cowpea and soybean are major sources of dietary protein and income for the rural poor as well as important components of the agricultural production systems due to their ability to fix atmospheric Nitrogen (N). Despite their importance, yields are low as a result of many constraints including limited access to improved seeds, lack of information on better crop and soil management practices, and limited agricultural research activities aimed at developing and disseminating improved technologies. The major goal of the project was to transfer cowpea and soybean technologies developed by IITA and its partners in Mozambique from research to development to help increase productivity, improve household income, reduce poverty and increase food security.
    The project learned from experiences along the way, built on the achievements and consolidated the gains made. We established strong partnerships with the Instituto de Investigação Agrária de Moçambique (IIAM) [Mozambique Agricultural Research Institute], The Ministry of Agriculture at the district level, Farmers’ Associations, NGOs, Seed Companies, Local Universities, Community-based Organizations and other donor funded projects in the implementation of project. In collaboration with partners, the project released five soybean varieties: Sana, Wàmini, Zamboane, Wima and Olima and three cowpea varities:  IT-16, IT-1069, and IT-1263. The soybean varieties are drought and disease tolerant and can produce more than 40% higher grain yield (2t/ha) than the popular varieties. The new soybean varieties are the first batch of soybean varieties ever released in Mozambique. The cowpea varieties have combined resistance to major fungi and bacterial diseases, dual purpose which means the leaves are eaten whilst waiting for the grains to mature. In addition, five high-yielding, promiscuous and rust-tolerant soybean genotypes (TGx-1835-10E, TGx-1987-20F, TGx-1987-38F, 1987-57F and TGx-1987-62F) with yields ranging from 2.4-4.0 tons/ha have been selected to apply for variety release. The project has also collected additional data on four promising cowpea lines: IT04K-227-4, IT04K-221-1, IT04K-321-2 and IT04K-321-3 and earmarked for release. 
The project recognized that introducing new varieties was the first essential step for successful production but the key to closing the yield gap is capitalizing on the yield potential of the varieties available and managing them to maximize productivity under challenging smallholder farming environments. Hence, the project established the best time to plant soybean and cowpea in the various agro-ecologies. For soybean, the best time to plant across the agro-ecologies was from the first week to the third week of December. Soybean yield declined drastically as planting delayed after December and yield loss could be up to 65 kg/ha for every day planting delayed. For cowpea, planting around late January to mid-February was the best planting time in Nampula, Namialo and Sussundenga. High rainfall in Ruace increased the incidence of pests and diseases which seriously affected plant growth and yield; hence delayed planting until late Feb to early March when rainfall has reduced in frequency and intensity was the best time to plant cowpea at Ruace. The project also tested three row-spacing and determined that 50 x 10 cm was the appropriate row spacing for soybean in the agro-ecologies. At this spacing, two seeds per hole will give a target plant population of 350,000/ha which will save seeds and at the same time reduce the number of times a farmer weeds his/her field. Phosphorous application improved soybean and cowpea yields but the effect was not consistent across agro-ecologies and over years. However, the optimum P rate where P application is necessary was 20 or 40 kg P/ha depending on the soil P status. The project also tested many inoculant products including different formulations and Bradyrhizobium strains. Inoculation using any of the formulations increased soybean yield by up to 1500 kg/ha but the granular inoculant was better than peat-based inoculant and liquid formulation. However, the pest-based inoculant was better than the liquid inoculant. We also found that some inoculant strains were more effective than others. Furthermore, applying a combination of inoculant and phosphorous had a positive interaction leading to higher soybean yield than applying each input alone. To quantify the beneficial effects of planting maize after soybean and cowpea, the project established rotation trials in order to encourage farmers to rotate their fields due to low fertilizer input. Maize yields following soybean or cowpea increase by 16-97% and results of soil analysis indicated that the soil nutrient status after planting legume was better than that after planting maize. 
The project used innovation platform approach to build partnerships among stakeholders along the value chains to increase certified seed production, enhance capacity through training and demonstration, as well as introduced poor rural households to new home processing technologies to produce new soybean and cowpea food products with high nutritional value. The project facilitated the development of a sustainable community-based seed system through the supply of soybean and cowpea foundation seed, training and awareness creation. During the five-year project duration, the project supplied 101.4 tons of soybean seed and 30.5 tons of cowpea seed to farmers’ associations, private sector seed companies, NGOs, private individuals, scientists and other donor funded projects for certified seed production. In collaboration with Farmers’ Associations and other partners we established 2,100 cowpea and soybean on-farm demonstration in several communities in Nampula, Manica, Tete and Zambesia provinces. The farmers were responsible for the day-day maintenance of the plots and allowed them to assess the new varieties and other new technologies to make informed decisions, and also provide feedback. The project developed training programs to improve the skills of extension agents, farmers and other stakeholders to ensure sustainability of the results after the project ends. During the five-year period, the project trained 4882 farmers [1832 females and 3050 males] on better crop production and management practices and post-harvest storage; exceeded our target by 55%. In addition, 230 Extension Agents and Technicians [43 females and 187 males] were trained during the project period. Student training was also an important component of the project. During the project duration, 107 students (38 females; 69 males) from the local universities and polytechnics were trained on field plot techniques through short-term internship.
The project encourages the participation of women, including special training in nutrition and processing of soybean for both household consumption and sale. The project scaled up the introduction of several home processing techniques on cowpea and soybean utilization and several recipes to enhance the nutritional quality of the rural poor through training and demonstrations at the community-level and health centers in Nampula and Zambesia provinces. The main target groups were children, expectant and lactating women, especially women attending antenatal and postnatal clinics. During the project duration, a total, 24,212 people (23% males) were trained through trainers of trainers (ToT) approach. The trainees were intensively trained on processing techniques and key nutritional messages to train others in their communities. At the end of the project duration, male participation increased from 5% when the project began to 23%. The interest shown by males among others contributed to attracting more participants and allowed us to double our target. The project organized more than 150 field days and visits to our trials sites for partners, government officials, Farmers’ Associations, the private sector and other stake holders. 
These interventions by the project contributed immensely to increase the national average soybean yield from 700 kg/ha when the project began to 1300 kg/ha today. Farmers who have adopted improved technologies and implement them appropriately typically obtain over 2000 kg/ha in years with good rainfall. The yield improvement of cowpea lags behind soybean but data from on-farm demonstration plots planted by farmers and managed by them indicate an average yield of 960 kg/ha compared with an average of 400 kg/ha with the traditional varieties. Furthermore, preliminary data from early impact assessment indicate 36 and 30% adoption rate for the new cowpea and soybean varieties, respectively and income from soybean has increased by 56% among adopters of improved technologies. It is too early to assess impact since impact typically lags behind the project duration. Other impact in terms of rotational benefits when maize follows legume in rotation indicate an average maize yield increase of 30% compared with the common practice of planting maize after maize with no fertilizer input.

I. Background

The major goal of the project was to transfer cowpea and soybean technologies developed by IITA and its partners in Mozambique from research to development, to help increase productivity, improve household income, reduce poverty, and increase food security.  Resource-poor smallholder farmers and other vulnerable groups, such as women, were the primary focus of the project.  The purpose was to increase access to high yielding and adapted soybean and cowpea varieties, appropriate crop production technologies, and new home-processing technologies to produce new soybean and cowpea food products with high nutritional value. 
The project has completed its fifth and final year project activities and this report provides highlights of the achievements for the fourth year and the accomplishments for the entire project duration from October 2009 to September 2014.  
II. Major project components

The project has three major components: 1) Development of a sustainable soybean and cowpea production system through the use of modern production technologies; 2) Promoting the diversification of soybean and cowpea use at household-level through processing and value addition; and 3) Training and awareness creation. 
III. Major activities conducted and achievements by project component
1. Development of sustainable cowpea and soybean production system
A. October 2013-September 2014 project year

During the fifth year, the project consolidated the progress made in the past four years and built on the achievements. The focus was to further improve technology development and scaled-up technology transfer to stakeholders, in particular small scale farmers and processors. The activities during this period included field trials and seed multiplications conducted at Muriaze and Namialo in Nampula province; Ruace and Mutequelese in Zambesia province; Sussundenga in Manica province, and Ntengo Umodzi and Nkhame in Tete province. The activities involved variety evaluation for drought to understand the physiological basis of soybean and cowpea adaptation to stressful environment, inoculant assessment, row spacing and plant population studies, rotation trials, demonstration and seed multiplication. These activities will be discussed in details as a part of the final report in the next section. 
B. October 2009-September 2014 Achievements

Soybean and cowpea variety evaluation: The main objective of this component was to identify high-yielding soybean and cowpea varieties that are adapted to the major agro-ecologies of Mozambique for release to farmers. During the project period, IITA imported more than 1000 elite soybean and cowpea breeding lines from IITA Breeding program for screening trials across four agro-ecologies of Mozambique. Thereafter, promising lines were selected for evaluation on-station in partnership with the Instituto de Investigação Agrária de Moçambique (IIAM) [Mozambique Agricultural Research Institute]. The soybean yields in the evaluation trials were up to 4.7 tons/ha (Tables 1 and 2) and the cowpea yields were up to 2.3 tons/ha (Tables 3 and 4) within the high potential environments. The first batch of five best performing soybean and five cowpea lines were selected for on-farm participatory varieties selection (PVS) during the second year of the project. The project established partnerships with Farmers’ Associations, the Ministry of Agriculture at the district level, NGOs as well as other community based organizations. Farmers planted the varieties on their own farms, compared the new varieties with the old, and provided feedback to the project team. Data on five soybean and three cowpea varieties from on-station and on-farm were submitted by IIAM to the National Variety Release Committee (NVRC). All eight varieties were approved for release in June 2011. The five approved soybean varieties are TGx 1485-1D (called Sana), TGx 1740-2F (called Wàmini), TGx 1904-6F (called Zamboane), TGx 1908-8F (called Wima) and TGx 1937-1F (called Olima). They are high-yielding, tolerant to drought and most of the common soybean diseases; and can produce more than 40% higher grain yield (2 t/ha) than the widely grown farmer varieties in low input environment under farmer management. The varieties have the ability to supply a large proportion of their nitrogen requirements from the atmosphere through symbiotic association with indigenous soil bacteria (Bradyrihzobium). This ability reduces the need for applying nitrogen fertilizers, and therefore a major advantage in rural communities where fertilizers are typically not available or where the cost is beyond the reach of most farmers. The released cowpea varieties are IT-16, IT-1069 and IT-1263. IT-1069 and IT-1263 are dual purpose cowpea varieties (both grains and leaves are consumed) with medium to large brown seeds, whereas IT-16 is a determinate variety with narrow leaves and early maturing with medium pinkish red seed. The three varieties have combined resistance to major fungi and bacterial diseases including leaf spots, scab, bacterial blight and also tolerant to drought. They have yield advantage of at least 100% over the local varieties. 
A second batch of five soybean varieties: TGx 1987-20F, TGx 1987-38F, TGx 1835-10E, TGx 1987-57F and TGx 1987-62F tolerant to Asian Soybean Rust disease: the most destructive soybean disease have been selected and data on PVS have been collected for submission to NVRC for consideration. In addition four cowpea lines IT04K-227-4, IT04K-221-1, IT04K-321-2 and IT04K-321-3 have been very consistent in their performance during the past seasons; hence, at least two of them will be considered for registration due to high yield, drought tolerance, large seed size, seed color and dual purpose use. 

Table 1. Characteristics of top 12 yielding soybean genotypes from the 30 genotypes evaluated across several agro-ecologies during the 2010/2011 growing season. 
	Variety
	Nodule dry wt  (mg)
	Days to Flowering†
	   Days to Maturity†
	             Location Yields (kg/ha)

	
	
	
	
	Muriaze
	Ntego

 Umodzi
	Ruace
	Sussun-denga

	TGx-1963-3F 
	176.1
	50
	107
	3110
	3812
	3560
	2797

	TGx-1740-2F 
	140.8
	41
	98
	3028
	3199
	4334
	1910

	TGx-1987-51F 
	174.5
	50
	108
	3521
	2985
	4034
	2425

	TGx-1987-38F 
	214.6
	52
	109
	2492
	3043
	4760
	3023

	TGx-1987-40F
	295.1
	51
	108
	3254
	1941
	3704
	2610

	TGx-1987-62F 
	182.5
	51
	107
	2952
	3467
	4182
	2727

	TGx-1987-47F
	172.8
	52
	110
	3519
	2651
	4398
	2208

	TGx-1987-37F
	186.4
	51
	107
	3020
	2926
	4290
	2289

	TGx-1987-57F 
	217.7
	52
	108
	3498
	2656
	4202
	2332

	TGx-1987-10F 
	227.2
	51
	108
	3030
	
2821
	4028
	2410

	TGx-1987-14F 
	204.5
	50
	107
	3364
	2875
	3744
	2304

	TGx-1987-18F
	189.5
	51
	109
	3439
	2419
	3793
	2402

	Storm (Check) 
	124.8
	38
	100
	2685
	2527
	4214
	1687

	LSD (0.05) 
	87.1
	0.84
	0.35
	900
	578
	716
	935

	CV (%) 

	19
	2.46
	0.48
	22
	15
	13
	30


*Seeds were sown on 14 Dec 2010 in Ntego Umodzi; 15 Dec 2010 in Ruace; 23 Dec 2010 in Sussundenga and 23 Dec 2010 in Muriaze.

 †Flowering or Maturity= Days after emergence to flowering or physiological maturity (95% of pod turn brown)

Table 2. Characteristics of top 10 yielding soybean genotypes from 30 genotypes evaluated across several agro-ecologies during the 2012/2013 growing season

	Variety
	Nodule dry Wt (mg) ‡
	Days to flowering‡† 
	Days to maturity‡†
	Location Yield (kg ha-1)

	
	
	
	
	Ntengo Umodzi
	Muriaze
	Ruace
	Sussundenga

	TGx 1910-14F
	122
	47
	119
	2761
	3680
	3594
	1923

	TGx 1987-19F
	128
	47
	110
	3577
	2602
	3788
	1508

	TGx 1951-3F
	204
	42
	111
	3269
	2878
	3646
	1703

	TGx 1963-3F
	178
	41
	111
	3492
	2874
	3378
	1631

	TGx 1987-51F
	130
	44
	107
	3277
	2431
	4477
	1798

	TGx 1987-37F
	167
	42
	116
	3270
	2904
	3198
	2025

	TGx 1972-1F
	118
	44
	117
	3338
	2274
	3785
	1688

	TGx 1987-47F
	102
	48
	109
	3634
	1781
	3640
	1430

	TGx 1987-38F
	153
	44
	110
	3348
	2111
	3832
	1596

	TGx 1987-9F
	110
	46
	110
	3164
	2520
	3650
	1372

	Storm
	98
	34
	97
	2838
	1501
	3824
	1381

	LSD0.05
	14
	3
	2
	784
	1243
	639
	744

	CV%
	81
	4
	3
	17
	45
	12
	33


*Seeds were sown on 10 Dec 2012 at Sussundenga, 11 Dec 2012 at Ntengo Umodzi and Ruace; and 15 Dec 2012 at Muriaze

‡Nodule dry wt., Days to flowering and maturity are means across sites

 †Days to Flowering or Maturity = Days after emergence to 50% flowering or physiological maturity (95% of pod turn brown)

Table 3. Characteristics of top 10 yielding cowpea genotypes from 29 genotypes evaluated at Muriaze, Namialo, Ruace and Sussundenga agro-ecologies in the 2011/2012 growing season. 
	Variety
	Nodule dry wt  (mg)
	Flowering†


	Days to Maturity†
	             Location Yield (kg/ha)
	

	
	
	
	
	Muriaze
	Namialo
	Ruace
	Sussdenga

	IT04K-321-2
	25.7
	51
	70
	2331
	1360
	908
	1758

	IT98K-131-2
	35.8
	45
	74
	1990
	1359
	887
	1138

	IT97K-390-2
	24.8
	48
	70
	1570
	2154
	879
	1695

	IT03K-324-9
	26.2
	51
	70
	1044
	1559
	1508
	1442

	IT04K-221-1
	36.6
	52
	71
	1591
	1796
	955
	1046

	IT04K-321-3
	16.0
	52
	72
	2061
	1595
	1337
	1713

	IT04K-217-5
	70.3
	49
	73
	1423
	1383
	1077
	1632

	IT04K-227-4
	27.5
	51
	69
	2249
	1767
	1196
	1386

	IT03K-351-3
	33.7
	52
	71
	1318
	1516
	1093
	1628

	IT-16
	15.1
	54
	69
	1934
	1912
	1538
	1433

	IT-18 (check)
	40.6
	42
	68
	1629
	2176
	1467
	1692

	LSD
	20.9
	2
	2
	653
	617
	258
	323

	CV(%)
	81.2
	6
	4
	29
	28
	28
	25


*Seeds were sown on 23 Jan 2012 at Muriaze; 21 Jan 2012 at Namialo, 23 Dec 2011 at Sussundenga and 29 Feb 2012 at Ruace
 †Flowering or Maturity= Days after emergence to flowering or physiological maturity (95% of pod turn brown)

Table 4. Characteristics of top 12 yielding cowpea genotypes from 25 genotypes evaluated at Muriaze and Susundenga agro-ecologies during the 2012/2013 growing season. 

	Variety
	Days to Flowering‡†
	Days to maturity‡†
	
	Location Yield (kg ha-1)

	
	
	
	100-Seed Wt. (g) ‡
	Muriaze
	Sussundenga

	IT-18
	34
	70
	12
	1282
	1971

	IT-16
	33
	72
	13
	1113
	1782

	INIA-73
	34
	73
	10
	654
	1797

	IT04K-321-2
	35
	79
	19
	1098
	1511

	IT00K-126-3
	35
	74
	17
	1129
	1712

	IT97K-1069-6
	35
	75
	15
	1117
	1853

	IT98K-131-2
	34
	73
	15
	1020
	2078

	IT97K-499-35
	32
	73
	18
	1133
	1683

	IT97K-390-2
	36
	73
	13
	986
	1597

	IT00K-835-45
	34
	73
	14
	755
	2170

	IT04K-221-1
	34
	73
	15
	1014
	1722

	IT06K-147-2
	35
	73
	16
	1405
	1412

	LSD0.05
	2
	1
	2
	387
	718

	CV%
	4
	2
	12
	30
	37


*Seeds were sown on 16 Jan 2013 at Sussundenga and 25 Jan 2013 at Muriaze

‡Days to flowering, maturity and 100-seed wt are means across sites

 †Days to Flowering or Maturity= Days after emergence to 50% flowering or physiological maturity (95% of pod turn brown)
Crop management practices
The major objective under this section was to develop appropriate crop production practices that will take advantage of the yield potentials of the new varieties to maximize productivity under challenging smallholder farming environments. Major efforts went into determining the best time to plant soybean and cowpea in several agro-ecologies, to develop appropriate row-spacing, optimum plant population, phosphorus fertility management, inoculation and appropriate cropping systems.
Planting date: The project established that the best planting window for soybean is within the first and the third week of December but the earlier within this window the better. Planting date studies showed that yields of up to 5.0 tons/ha could be obtained in high potential soybean growing areas in Gurue and Angonia districts in Zambezia and Tete provinces, respectively when seeds are planted early in the growing season. Yields decreased consistently across all agro-ecologies and over years when planting delayed, and the decline increased further when planting occurred after mid-January (Fig. 1-3). For example, in the 2012/2013 growing season, an average yield loss of 65 and 31 kg/ha occurred for every day planting delayed after mid-December until end of December in Gurue and Angonia districts, respectively. Delayed planting affected the late maturing varieties more than the early maturing varieties since the long duration varieties were not able to fully complete pod-filling. Correlation analysis showed strong positive relationships between grain yield and days to maturity (P ≤ 0.013), duration of pod-fill (P ≤ 0.020) and 100-seed weight (P ≤ 0.006) suggesting that early planted soybean has more time for seed filling and maturation resulting in the production of bigger seeds. Planting at the right time enhances yield in many ways: 1) the growing period coincides with good rainfall despites its variability in some years; 2) expose the plants to optimum temperature regimes; 3) coincides with optimum solar radiation and day length that regulate vegetative and reproductive growth phases due to their photosensitivity; and 4) allow the crop to escape major pests and diseases that commonly limit grain yield. Through this study, we have matched varieties with varying maturity duration to specific environments and provided farmers options that will enable them to match varieties to the length of the growing season. For example, when rain delays in a particular year or if for some reason farmers could not plant early, they can select short-maturing varieties that can fit into the remaining growing period. 

Unlike soybean, planting cowpea too early reduced yield since rainfall at that period of the growing season was too high for cowpea. High rainfall encourages high disease incidence, and attracts more insect pests. Planting in late January generally gave higher yields in Muriaze and Namialo (Fig. 4). The trend was similar in Sussundenga (Fig. 4). In general, planting cowpea after the third week of January and before mid-February was the optimum time for most agro-ecologies but the rainfall pattern during a particular season has a major influence on plant growth and yield. Frequent and high rainfall at Ruace increased disease incidence which seriously affected plant growth and yield; hence delayed planting until late Feb to first week of March when the rainfall has diminished was the best time to plant cowpea at Ruace. The area has heavy soils with high moisture retention capacity; thus the residual moisture can sustain cowpea once it has established. This implies that doubling cropping cowpea after maize would be possible.
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Fig 1. Grain yield of soybean genotypes as influenced by planting date in Zambesia province of Mozambique
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Fig. 4. Effects of planting dates on cowpea grain yield at Namialo and Sussundenga in 2010
Row spacing and plant population: Another important approach to exploit yield potential of available varieties is combining appropriate row spacing with optimum plant population. In this study, narrow spacing of 33 and 50 cm in addition to wide spacing of 75 cm commonly used by farmers were evaluated. Grain yields for the 33 and 50 cm row spacing were not different but on average both were 20% higher than that for the 75 cm row spacing (Fig. 5). In terms of plant population, the 33 cm spacing had 28% more plants per m-2 area than that for the 50 cm row spacing suggesting that 28% of the seed cost for the 33 cm spacing could have been saved if planted at 50 cm spacing. Furthermore, the 33 and 50 cm row spacing plots were in general weeded two times, whereas that for the 75cm row spacing plots were weeded three times during the season. Using appropriate row spacing and plant population ensured early canopy cover which control weed and minimize the amount of water loss from the soil surface. 
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Fig. 5. Grain yield of soybean in response to row spacing at Ntengo Umodzi and Ruace
Phosphorous fertility management: The project evaluated four levels of P application rates across agro-ecologies to determine the optimum rate for soybean and cowpea yield. Phosphorous application increased soybean and cowpea yields but the effect was not consistent across sites and across years. There were also differences in response among soybean or cowpea varieties to P application. There were instances where 40 and 60 kg P/ha increased soybean yield by 558 and 800 kg/ha, respectively at Ntengo Umodzi, whereas yield increased at Ruace ranged from 305-553 kg/ha (Fig 6). Cowpea responded less to P than soybean and it was only in some cases where applying P enhanced yield at Sussundenga (Fig. 7) and Muriaze. The effects of P on yield components including number of pods, number of seeds per pod and seed size were also inconsistent throughout the period of the trials. Overall, P rate of 20 or 40 kg/ha depending on the soil P status was optimum for soybean and cowpea yield but none of the P rates improved yield to justify P application on soybean and cowpea since the cost of the fertilizer is too expensive in Mozambique to make it profitable.  
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Fig 6. Effects of P application on soybean yield at Ntengo Umodzi, Muriaze and Rauce
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Fig 7. Effects of P application on cowpea yield at Sussundenga 

Inoculation: The project conducted several field trials during the period across agro-ecologies to evaluate the responses of soybean to commercial inoculant application. The inoculants were obtained from several commercial sources in Argentina, Brazil, Canada, Kenya, South Africa and USA. We tested inoculant formulations which included liquid formulation, peat-based and granular inoculants. The project established that applying inoculants increased soybean yields consistently across locations and over years (Fig. 8). Soybean yields of up to 100% (1500kg kg/ha) could be obtained. Among the inoculant formulations, granular inoculant was superior to the other formulations and the peat was better than the liquid inoculant. Granular inoculants are not widely available on the market but the peat-based is the most popular. In subsequent studies, inoculation improved nodulation, seed size and grain yield. However, some of the inoculant products were more effective than others. For example Fig. 9 shows consistent performance of Biofix and Biagro products across sites resulting in yield increase of up to 1085 kg/ha which translated up to $427/ha return on investment of only $6/ha in inoculant cost. Applying inoculants when available is recommended since inoculants are not expensive. Even in cases where the differences between the check and the inoculated plants are not significant, it is still advantageous since well-nodulated plants are likely to fix more nitrogen into the soil and would have relatively high nitrogen content in the residues that would decompose and add to the soil nitrogen reserves.


[image: image7]
Figure 8. Grain yield from various inoculation treatments averaged over two soybean varieties at Ruace (2009/2010) and Muriaze during 2010/2011 growing season. 
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Fig 9. Effects of several inoculant applications on grains yield at Ruace and Nkhame averaged over two soybean varieties planted during the 2012/2013 growing season
Interactive effect of inoculant, P and N on soybean yield: The effects of interaction between inoculant and P or N were evaluated to determine if applying P or starter N to inoculated soybean plants would improve growth and yield. Generally, we observed similar results across years showing that grain yields of plants that received inoculation alone was higher than that for plants on plots where either P or N alone was applied (Fig 10). There were positive interactions among the inoculant, P and N but applying inoculant in combination with P produced the highest yield: an increase of 849 kg/ha over the control. Similar results were obtained in on-farm demonstration trials managed by farmers across several soybean growing regions which showed mean yield increase over control = 304 kg/ha for P; 421 kg/ha for Inoculant; 559 kg/ha for Inoculant+P     .


[image: image9]
Fig. 10. Yield response of soybean varieties to phosphorous, nitrogen, inoculation and a combination of these inputs at Ruace (Left) and Yield of soybean on-farm with inputs (Right))
Cropping system: The project assessed the beneficial effects of rotating maize with soybean or cowpea to encourage the integration of promiscuous soybean and indeterminate dual purpose cowpea that fix high amount of nitrogen into the predominantely maize-based system. Farmers use little or no fertilizers due low accessibilty resulting from unavailibilty or high prices; hence rotation can contribute to enhance soil health and increase soil productivity. Maize yields following soybean increased by 21 – 97% compared with yields of maize that followed maize across years and agro-ecologies. For example in 2011, yield of maize planted after soybean at Ruace increased by 21% (690 kg/ha), whereas that for maize following cowpea increased by 16% (534 kg/ha) relative to maize planted after maize (Fig. 11). At Muriaze in 2013, yield of maize planted on land previously planted to soybean nearly doubled and that following cowpea increased by 82% (1340 kg/ha) compared with maize planted after maize. The soybean-maize system at Ruace produced 34.3 tons/ha of maize residue after harvesting the grains compared with 24.1 tons/ha of residue left by the maize-maize system. At Muriaze, the soybean-maize system produced 16.7 tons/ha maize residue, the cowpea-maize system produced 14.7 tons/ha maize residue, whereas the maize-maize system produced 13.5 tons/ha maize residue. The rotational effect of soybean was higher than that for cowpea since soybean produces more biomass and fixes more nitrogen than cowpea. The residue will decompose and returned to the soils as nutrients and organic carbon for the succeeding crop. The result of the three-year continuous rotation showed a cumulative effect of planting soybean two years in a roll before rotating with maize compared with maize-soybean-maize system: 74 and 37% yield increase, respectively, relative to the maize-maize-maize system (Fig. 12). 
Results of soil analyses before planting the 2012/2013 trial showed a clear pattern of soil nutrient variability likely due to cropping system. For example, at Ruace, the plots planted to soybean in 2011/12 growing season had on average relatively high available NO3-N, P and K compared with the plots planted to maize (Table 5) and this in part explains the yield advantage of rotating maize after soybean or cowpea

[image: image10]
Fig. 11. Maize grain yield following maize, soybean and cowpea in rotation at Ruace during the 2010/2011 season and at Muriaze during the 2013/2014 growing season. 
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Table 5. Soil properties (0-30 cm layer) after planting maize or soybean at Ruace
	Cropping Systems
	Soil pH 
	Organic C (%)
	NO3-N
(mg kg-1)
	      P
 (mg kg-1)
	K
 (mg kg-1)

	Maize-Maize
	6.18
	0.88
	2.44
	25.83
	166.16

	Soybean-Maize
	6.23
	0.85
	2.62
	38.61
	176.74

	LSD(0.05)
	0.014
	0.014
	1.86
	0.84
	13.07

	CV (%)
	0.065
	0.472
	20.96
	0.75
	2.17


H. Seed multiplication, partnership and seed distribution model 
A major component of the project was to enhance the availability of good quality seeds to farmers through the production and distribution of basic seeds to partners. The project therefore filled the void in providing soybean and cowpea foundation seeds to partners to produce certified seeds during the period. Our model was provision of seeds to start-up companies including MozSeeds, Phoenix Seeds, Lozane Farms Ltd, IKURU and Oruwera Seeds at a low cost to help build the commercial seed sector. At the same time the project through partnerships with NGOs such as Technoserve, CLUSA and World Vision; projects such as MYAP and AgriFuturo partners, Farmers Associations and individual farmers scaled up seed multiplication to strengthen and sustain the community-based seed system in order to enhance accessibility of improved and good quality seeds. Other donor funded projects were also important players in this common goal. In light of this, the project also supplied large quantities of basics seeds to these projects which have budgets to purchase seed for research and promotional activities and for distribution to farmers for seed multiplication. Partners who requested relatively small quantities of seeds typically 10-100 kg for project related activities including demonstrations and promotion were provided at no cost. In addition, individual famers at strategic locations which attract the attention of the passing public and also with the potential of mobilizing farmers in the communities for field visits were also provided seeds at no cost for testing, awareness creation and promotional purposes.

Seeds made available for the 2013/2014 growing season: The project distributed 18.0 tons of soybean and 1.8 tons of cowpea seeds for planting during the 2013/2014 growing season (Table 6). The distribution began in Oct 2013 through January 2014. The seeds were made available to partners including start-up Seed Companies, Farmers’ Associations, NGOs, private seed producers and individual farmers for multiplication and for promotional activities during the 2013/14 growing season. For the first time in the project history, we could not meet our cowpea seed production target due to theft. The Technician in charge of the Muriaze site was hospitalized during the period the cowpea was being harvested from the field and as a result, some people took advantage of his absence and stole major quantities of the cowpea seeds. However, we exceeded our soybean seed distribution target by 20%. For the 2013/2014 growing season, the project produced about 28.3 tons of soybean and 7.0 tons of cowpea seeds from our seed multiplication activities across locations which will be made available to partners for the 2014/2015 growing season. In addition, we obtained at least 5 tons of maize from our crop rotation trials. 

Seeds made available to partners during the project period 2009-2014: The project has distributed 76.4 tons of soybean and 25.5 tons of cowpea basic seeds to partners during the five year period (Table 7). In addition, at least 25 tons of soybean and 5.0 tons of cowpea seeds will be made available to partners for planting during the 2014/2015 growing season which will make a total of 101.4 tons for soybean and 30.5 tons for cowpea. Thus, the project will exceed the target for soybean seed made available (60 tons) by 70% and cowpea (27 tons) by 13%. Farmers who received seeds also benefited from our complementary training programs. The seeds and training activities contributed to scale-out activities, created awareness and promoted the new varieties and also facilitated our efforts and that of other programs to establish a sustainable seed system.
Table 6. Quantities of soybean and cowpea seeds made available to partners between October 2013 and January 2014 for planting during the 2013/14 growing season.
	Partner
	Soybean (kg)
	Cowpea (kg)

	IIAM (various programs)
	400
	50

	Mozseeds
	3000
	-

	Technoserve 
	1500
	-

	Phoenix Seeds, Vanduzi 
	840
	250

	World Vision
	500
	-

	Winnua, Mocuba
	400
	-

	Corredor Agro
	2800
	-

	CFC Project Mozambique 
	2950
	-

	Miracle Project Mozambique
	450
	100

	Miracle Project Malawi
	88
	65

	Miracle Project Swaziland
	88
	65

	Miracle Project Zambia
	88
	65

	USAID FTF project Zambia
	150
	64

	Lozane Farms
	3000
	-

	Sementes de Nampula
	-
	55

	SEMOC
	240
	-

	Prosavana
	220
	-

	Farm Input Promotions Africa (FIPS)
	-
	685

	Salte
	500
	-

	PDA-Nampula 
	100
	-

	Farmers and Farmers Associations
	735
	410

	Total (kg)
	18049
	1814


Table 7. Selected quantities of soybean and cowpea basic seed made available to partners between October 2009 and September 2014. 
	Partner
	Soybean (kg)
	Cowpea (kg)

	IIAM (various programs)
	4330
	3540

	Mozseeds
	11250
	1300

	Technoserve 
	12300
	-

	Phoenix Seeds, Vanduzi 
	4460
	1050

	IKURU
	4000
	4000

	CLUSA
	2500
	-

	World Vision
	750
	50

	Winnua Mocuba
	400
	-

	Corredor Agro
	2800
	-

	CFC Project Mozambique/ 
	9150
	-

	Miracle Project Mozambique
	3450
	4864

	Miracle Project Malawi
	1013
	1605

	Miracle Project Swaziland
	1488
	65

	Miracle Project Zambia
	4788
	2665

	USAID FTF project Zambia
	570
	

424

	Lozane Farms
	3400
	-

	Oruwera Seeds
	1200
	2855

	SEMOC
	240
	-

	Dengo Comercial
	-
	350

	ECi Africa
	3500
	-

	Projecto SANA
	500
	1000

	DDA-Meconta
	200
	150

	DDA-Monapo
	-
	100

	PDA-Nampula
	200
	-

	Prosavana
	260
	-

	Farm Input Promotions Africa (FIPS)
	-
	685

	Associacao 25 Setembro, Meconta
	-
	150

	Individual Farmers
	3685
	610

	Total (kg)
	76434
	25463


The soybean seed sector has improved remarkably over the last few years because large quantities of seeds were produced domestically instead of importing from Zimbabwe and also farmers are increasingly depending on seeds produced by others instead of using their own saved seeds which in most case sufficient to plant only small areas. Thus, more farmers are buying seeds but mostly on credit through community-based organizations, farmers’ groups and development organizations for repayment after harvest. We believe that this model has been successfully but will require more time to be self-sustaining. Until the seed companies become well established, the community-based system will remain important and continue to be important in the future as a sustainable seed production and delivery model alternative to a private enterprise driven seed sector. Unlike soybean seed, the cowpea seed market is less developed so the demand is not clear since it is mostly a food security crop grown by many farmers across a wide geographical area as intercrop on subsistence basis. Farmers use their own-saved cowpea seeds for planting; hence there is limited dependence on seed purchases. 

2. Diversification of soybean and cowpea use at household-level

The main objective of this component was to promote the use and diversification of soybean and cowpea in rural households through training and demonstration of soybean and cowpea recipes. The project collaborated with women groups, farmers’ associations, the Ministry of Agriculture at the district level, community health centers and CLUSA to implement these activities through Training of Trainers (ToTs). The trainees came from different community groups and were intensively trained on processing techniques and key nutritional messages. The trainees returned to their communities to train community groups. The project made available limited number of bicycles to those who required transport to facilitate movement within the communities to conduct training and demonstrations. The cowpea activities began in Nampula province, whereas the soybean activities started in Gurue district, Zambesia province. A baseline survey was carried out through focus group discussions to appraise ways in which soybean and cowpea are utilized.  Six districts: Nampula, Angoche, Nacala a Velha, Memba, Erati and Meconta were selected for the cowpea activities based on our on-going cowpea on-farm demonstrations. Based on the discussions, the following five cowpea recipes were introduced or demonstrated. 

· Cowpea fortified thin porridge:  this porridge consists of a mixture of germinated maize flour, dehulled cowpea flour and dried cowpea leaves.

· Cowpea fortified peanut thin porridge: This porridge consists of germinated maize flour, dehulled peanut flour and dried cowpea leaves.

· Fermented maize porridge fortified with cowpea flour: The ingredients include germinated and fermented maize flour, dehulled cowpea flour and cowpea leaves

· Cowpea infant blends-These blends are made of farm produce e.g. sweet potato, Irish potato, bananas and pumpkins. These products are blend together with dehulled and boiled cowpea. Dried cowpea leaves are added when the blends are fully cooked.

· Maize-cowpea mixture: this recipe is targeted to older children and adults. It consists of maize and cowpea grains that are boiled until they are well cooked. Thereafter, the mixture is fried with ingredients such as cabbage, tomatoes, and onions among others as preferred

The soybean activities in Gurue district during the first year started in Ruace, Lioma and Tetete. We scaled out these activities to Magige, Murimo and Serra in Gurue district during the second year and later expanded to other districts including Molumbo in Milange district and Namaroi in Namarroi district in Zambesia. Activities were also scaled out to Malema and Mutuali in Malema district, Nampula province during the last year of the project. These districts and communities are among the major soybean growing areas and among the communities where we expected the most impact. Health Centers within these communities were involved to ensure that women attending antenatal and postnatal clinic participate in the demonstrations on utilization of soybean. The main target group was lactating mothers whose children are malnourished or at risk of malnutrition as well as pregnant women with similar symptoms as identified by the nurses. The overall aim was to improve the nutrient density of traditional foods. Over two hundred and fifty ToTs were trained to train and demonstrate soybean recipes to community groups. Receipes demonstrated included the following: Soybean flour for bread, cakes, biscuits and xima; soy-fortified maize porridge, rice-soy mixture, soy-vegetable soup, soy curry, soybean stew, soy milk and sweet potato-soy. 
Participants in 2013/2014: In the last project year (2013/14), training and demonstrations on home processing and ultilization were conducted in six health centers in 10 communities in Gurue and Malema disricts. The program was expanded into Malema district in Nampula province, a district with high soybean production potential. Receipes demonstrated were based on their usual eating habits. Receipes demonstrated included soybean flour, maize-soy flour thin porridge, maize-soy flour thick porriadge, soybean stew, soy milk, sweet potato-soy milk puree and  pumkin-soymilk puree. Sixty facilitators were involved in the training and a total of 3008 [2058 females; 950 males) participants attended the training and demonstrations across the 10 communities. 
Participants during 2009-20014 period: A total 24,212 (18,639 Females; 5,573 Males) community members participated in the training and demonstration. Though the target group for these trainings was children, expectant and lactating women, the participation of men was also encouraged since men are the breadwinners in most of the households; and thus acceptability of the soybean based receipes by men would be crucial for home adoption. The male participants increased steadily from about 5% at the beginning of the program to 23% at the end of the five-year period and suggested a growing interest in the program among men and the communities in general. This in part provided the opportunity to exceed our participation target of 12,050 by 100%. 
3. Training and awareness creation

On-farm demonstrations and Training
In collaboration with partners including IIAM, the ministry of Agriculture at the district levels, Farmers’ Associations and other donor-funded projects implemented by both local and international organizations including IIAM, IITA, CLUSA, Technoserve, IKURU and Inovagro, several training events were conducted to improve the skills and knowledge of farmers about the new technologies. The technologies were developed into recommended packages and disseminated to small holder farmers in many different ways. These included on-farm demonstrations, field days and field visits to show case, popularize and create awareness of the potential of the technologies; training to improve the skills of farmers and extension agents to enhance the proper application of the technologies. Farmers learned about the new varieties, options that enable them to match varieties to the length of the growing season in addition to other basic agronomic practices that are critical to closing the yield gap. For example, through demonstrations farmers are aware of the consequences of late planting where in some instances yield loss of at least 50kg/ha occurred for every day planting delayed from the optimum plant period. At the prevailing farm gate price, this translated to a loss of $20/ha for every day planting delayed. These training activities included the training of farmers involved in on-farm demonstration, variety selection, field scouting, disease diagnosis, general crop management, and good planning to minimize harvest losses.
Activities during the 2013/2014 season: During the last project year, the project team trained 751 farmers [280 females; 471 males] on general crop production and management: varieties, best planting period, row spacing, plant population and inoculation across project sites. The partnerships with the District Department of Agriculture eg Gurue, Angoche, Meconta and Rapale, and also with other projects and NGO partners as well as the interest generated among famers and Farmers’ Associations contributed to the successful implementation of the training programs. For this reason, we exceeded our training target for the 2013/14 project year which was 500 [150 females and 350 males] by 50%. We also trained 79 [16 females; 63 males] extension agents against a target of 50 [10 females; 40 males].
During the last year of the project, 214 cowpea on-farm farmer-managed demonstration plots were established on 214 farmers’ fields (97 females; 117 males) in Nampula province across Meconta, Nacaroa and Rapale districts. Soybean participatory variety selection plots were established on 43 farmers’ fields [14 females; 29 males] in 8 communities in Gurue district and 44 soybean demonstration plots involving inputs were established on farmers’ fields (17 females, 27 males) across project sites. 

Activities during 2009-2014 period: In total the project trained 4,882 farmers [1,832 females; 3,050 males] and more than 230 [43 females; 187 males] during the project duration. The project also established more than 2,100 on-farm cowpea and soybean PVS and demonstration plots. For these demonstration plots, farmers were responsible for the day-day maintenance of the plots to encourage hands-on learning. Fig. 13 shows a scatter diagram of the grain yields of improved cowpea varieties compared with the local variety Namarua. All points above the trend line indicate grain yields that were relatively higher than that for Namarua, whereas those below are yields that were lower than that for Namarua. On average, the yield of the improved varieties was more than 100% higher than that for the local variety Namarua. Similarly, the grain yields of the new soybean varieties were higher than that for the checks as demonstrated in Table 8. High yield was the most preferred soybean traits among farmers followed by others including maturity duration, drought tolerance and disease resistance for both men and women farmers. However, there were differences in preferences among women and men farmers for cowpea. For women, seed size, color and taste were more important in most cases than high yield, whereas most men put high yield on top of their preference list.
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Figure 13. Grain yield of four improved cowpea varieties planted during the 2012/13 growing season on the fields of > 300 farmers’ fields compared with the grain yield of the local check (Namarua) in Nampula Province
Table 8. Soybean yields from farmer-managed trials across several communities in Zambesia Province during the 2009/10 growing season.

	Genotype
	                       Location  Yields (kg/ha)

	
	Ruace
	Tetete
	Magige
	Lioma
	Napalame

	TGx 1740-2F
	3245ab
	2575a
	2822a
	3242a
	2482a

	TGx 1908-8F
	3114ab
	2352b
	2877a
	2904a
	2406a

	TGx 1904-6F
	3749a
	    2624a
	2940a
	3041a
	2494a

	TGx 1937-1F
	2760b
	2353b
	2775a
	2916a
	2417a

	TGx 1485-1D
	2745b
	2166c
	2766a
	2817a
	2434a

	Local check
	Storm 
	2539bc
	    1418d
	2313b
	1992b
	1232b

	
	Santa Rosa
	1532cd
	     930e
	-
	1617b
	824b

	
	Safari
	1366cd
	-
	-
	-
	-

	
	Santa
	718d
	936e
	1045c
	-
	848b


LSMEANS within a column followed by the same letter are not significantly different at P˂ 0.05.

Student training

Twenty-three students [8 females; 15 males] from local universities and polytechnics joined the project team in January 2014 for a 6-month training attachment. The training provided the students with practical experience on field experimentation and field plot techniques. The students collected data related to specific experiments to write their project reports in partial fulfillment for their B.Sc. degrees or diploma certificates. During the project duration, 107 students were trained 36% were females. Due to the high number of requests from the Universities and Polytechnics particularly those who were not part of the initial collaboration, we exceeded our student training target by 88%. Two project Technicians are being trained in a part-time Masters’ program at Tshwane University of Technology in Pretoria; they have not completed their program yet.
Field days Visits and meetings

Several field visits were organized for partners to our trial sites during the project period. These were organized in partnerships with Farmers’ Associations, IIAM, The District Department of Agriculture, Seed Companies and other Donor Funded projects. Important visitors to the project sites include USAID Monitoring Team, farmers, Extension agents, NGO staff, Technicians from Seed Companies, policy makers, and provincial and district government officials. Field visits were used to showcase technologies to farmers and the general public and also for field training purposes. More than 150 field days and field visits were organized during the project duration. For example, details of selected field visits for the last year of the project are provided in Table 9. 

Table 9.  Selected field visits organized for partners, government officials, farmers and interested parties during the 2013/2014 growing season. 

	Date 
	Visitors
	      No. of Participants
	       Remarks

	
	
	Male 
	Female
	Total
	

	1 April 2014
	Fonte Boa Farmers’ Association, Tsangano
	26
	6
	32
	Visited demo plots at Tsangano for field evaluation and awareness creation

	4 April 2014
	Farmers’ Association Zembe, Gondala
	23
	22
	45
	Visited demo plots at Zembe for field evaluation and awareness creation

	5 April 2014
	Farmers, provincial and district government officials, SDAE, private sector -Gurue
	74
	16
	74
	Visited Ruace research site to familiarize themselves with on-going research activities and new technologies developed

	8 April 2014
	NGOs, Local Gov’t, farmers etc. Domue, Angonia
	36
	7
	43
	Field visit to Ntengo Umodzi research station for field evaluation and awareness creation

	9 April 2014
	NGOs, Local Gov’t, farmers etc. Ulongue, Angonia
	22
	12
	34
	Field visit to demo plots at Ulongue for field evaluation and awareness creation

	18 April 2014
	Farmers’ Association in Nampula
	8
	13
	21
	Visited Muriaze sites to observe and learn about new technologies

	23 April 2014
	IIAM, Prosavanna, NGOs, Farmers, civil society, private sector, USAID Monitoring Team, local Gov’t, SDAE  etc.
	98
	32
	130
	Visited Muriaze and PAN sites to familiarize themselves with on-going research activities and new technologies developed

	25 April 2014
	Farmers’ Association in Nampula
	8
	11
	19
	Visited Muriaze site to observe and learn about new technologies

	1 May 2014
	Farmers’ Association, NGO staff, SDAE etc
	26
	44
	70
	Visited trial site at Meconta  to observe and learn about new technologies on soybean, cowpea and sesame

	8 May 2014
	Farmers Associations and Extension agents from NGOs and SDAE in Gurue district
	37
	9
	46
	Field visit to demo plots at Namurekele, Magige and Mutequelesse for field evaluation and awareness creation

	16 May 2014
	Farmers Associations and Extension agents from NGOs and SDAE in Gurue district
	29
	18
	47
	Field visit to demo plots at Namurekele, Magige Mutequelesse, Namiepe and Ruace for field evaluation and awareness creation

	Total
	
	387
	190
	577
	


 IV. Performance indicators

 Performance indicators for the fifth project year (October 2013-September 2014), and project duration (October 2009-September 2014) are listed below and where possible, has been disaggregated into gender in Tables 10 and 11, respectively. Please see the attached M&E Table for more information.
Table 10. Performance indicators for the project during Oct 2013-Sept 2014, disaggregated into gender where appropriate: Platform Mozambique project component implemented by IITA 

	
Performance indicators
	                  Oct 2013- Sept  2014   

	
	Female
	Male
	Total
	Target

	1.1. Technologies: No. of new technologies or management practices under research, under demonstration, and available for adoption: high-yielding drought-tolerant soybean and cowpea varieties under testing and demonstration on farmers’ field; selection for rust-tolerant soybean lines; determination of best planting time for three agro-ecologies; assessing appropriate P application rate; Rhizobial inoculation to enhance soil fertility and reduce fertilizer application; and appropriate plant density to control weeds and reduce soil water loss 
	 -
	   -
	   5
	  5

	1.2A. Short-term training: 
	    
	   
	   
	    

	1. Variety selection and crop management: Farmers trained in soybean and cowpea seed storage and cowpea grain storage to reduce post-harvest losses from bruchids       

Duration: Varies from 1-2 days for those who had demonstration plots on their field  
	289
	471
	  751
	   500

	2. Soybean and Cowpea household utilization: Females were trained on soybean and cowpea recipes to improve nutrition through enhancing protein and energy quality of common household foods. 

Duration: 1-2 days 
	2058
	950
	  3008
	  1500

	3. Student attachment: Undergraduate student practical training on field experimentation and field techniques. 

Duration: 6 months – ended on 30 June 2011
	  8
	15
	   23
	   15

	1.2B. Long-term training:
	
	
	
	

	 MSc. degree training in Crop Science 

Duration: 2-3 years (January 2010-December 2013)
	 0
	2
	  2
	  2

	1.3. Quantity (tons) of improved seed made available to farmers (2010/2011 growing season)
	Soybean       
     18
	Cowpea
     1.8
	Total
  19.9
	Target
 22.0

	1.4. Types of policies advanced and describe how advanced:


	-
	-
	  0
	0


Table 11 Performance indicators for the project duration Oct 2009-September 2014, disaggregated into gender where appropriate: Platform Mozambique project component implemented by IITA

	Performance indicators
	           Oct 2009 - Sept 2014 

	
	Female
	Male
	Total
	Target

	1.2. Technologies: No. of new technologies or management practices under research, under demonstration, and available for adoption: high-yielding drought-tolerant soybean and cowpea varieties under testing and demonstration on farmers’ field; selection for rust-tolerant soybean lines; determination of best planting time for three agro-ecologies; assessing appropriate P application rate; Rhizobial inoculation to enhance soil fertility and reduce fertilizer application; and appropriate plant density to control weeds and reduce soil water loss 
	 -
	   -
	   5
	    5

	1.3A. Short-term training: 
	    
	   
	   
	    

	1. Variety selection and crop management: Farmers and Extension Agents learned to identify variety with good agronomic traits, differentiate varieties with high yield potential, recognize the benefits of planting at the optimum planting window, the need to adapt optimum plant population, and other production methods to increase productivity.                                                            

Duration: Varies from 1-2 days for those who had demonstration plots on their field.  
	1832
	3050
	  4882
	   3150

	2. Soybean and Cowpea household utilization: Females were trained on soybean and cowpea recipes to improve nutrition through enhancing protein and energy quality of common household foods. 

Duration: 1-2 days 
	18639
	5573
	  24212
	   12050

	1.3B. Long-term training:
	
	
	
	

	1. Student attachment: Undergraduate student practical training on field experimentation and field techniques. 

Duration: 6 months – Jan 2012 - June 2012
	  38
	69
	107
	  57

	
	
	
	
	

	 2. M.Sc. degree training in Crop Science 

Duration: 2-3 years (January 2010-December 2013)
	  0
	2
	2
	  2

	1.4. Quantity (tons) of improved seed made available to farmers
	Soybean       

     101.4
	Cowpea

     30.5
	Total

  131.9
	Target

 87

	1.5. Types of policies advanced and describe how advanced: Submitted a proposal to the Director of Agricultural Services and the Seed Unit through IIAM in 2011.  It proposed seed pre-release policy that gives farmers the opportunity to access and plant new varieties that have demonstrated consistent superiority over old varieties while the Variety Release Committee continues their normal registration process. The Committee, within the pre-release period, may withdraw a pre-released status of a variety that didn’t meet their standard or give full release status to a variety that met their standard. The proposal was accepted.
	-
	-
	  1
	0


3.0 Overall Project Results and Early Impacts

The combined efforts of this project and many other soybean and cowpea initiatives have changed the lives of many small holder soybean farmers. The change is expected to be sustainable due to the approaches the project used including the use of participatory variety selection leading to the release of varieties, knowledge and skill development of project participants and the bottom-up decision making in developing technologies. The project and its partners contributed to the release of five high-yielding and drought tolerant soybean and three cowpea varieties. The soybean varieties were the first varieties ever released in Mozambique. The project trained more than 4,800 farmers and 230 extension agents and technicians on improved soybean and cowpea production practices and also trained 107 final year students (36% females) from local Universities and Polytechnics on 6-month field training internship. In addition, the project and its partners introduced more than 24,000 people from various communities and community health centers to fortification of common local foods with soybean and cowpea to enhance the quality of their diet. Over 2,100 cowpea and soybean demonstration plots were established and more than 150 farmers’ field days and field visits were organized across project sites to create awareness and promote the new technologies. At least 130 tons of cowpea and soybean foundation seed were made available to partners. We estimate that more than 50,000 households have benefitted directly from the project and more households have been reached through spill-over effect. Farmers continue to test different varieties to find those with the highest potential on their farms. These interventions have played a major role in raising the national average soybean yield from 700 kg/ha when the project began to 1300 kg/ha today. Farmers who have adopted improved technologies and implement them appropriately typically obtain over 2000 kg/ha in years with good rainfall. The average yield of cowpea is difficult to estimate since it is a subsistence crop and information is not readily available but data from on-farm demonstration plots planted by farmers and managed by them indicate an average yield of 960 kg/ha compared with an average of 400 kg/ha with the traditional varieties. Furthermore, preliminary data from early impact assessment indicate 36 and 30% adoption rate for the new cowpea and soybean varieties, respectively, and income from soybean has increased by 56% among adopters of improved technologies. These numbers are just early impact since impact typically lags behind the project duration. Other impact in terms of rotational benefits when maize is planted on land previously cropped to soybean was also impressive. Our data showed an average of 30% maize yield increase when planted after soybean compared with the common practice of planting maize after maize with no fertilizer input.

4.0 Challenges and Outlook

Despite the major successes of the project there are a large number of farmers that have not been reached. Thus, there is the need for massive dissemination campaign to scale out the technologies. There are those who have been reached but having trouble adopting the new technologies one way or the other. Availability and cost of inputs such as phosphorous (P) fertilizer are major challenge; although P can increase yield substantially, it is too expensive and does not make economic sense to the farmer. Inoculants are not expensive and have consistently improved soybean yields but they are not readily available to most farmers partly because there is no inoculant production facility in the country and only limited quantities are imported. 

The future of soybean production is bright and it is anticipated that USAID support and other similar interventions will continue to increase productivity and expand the production area. We also expect cowpea production to increase and thereby improve nutrition and food security of vulnerable households. The demand for soybean will continue to be high as there is currently no cheaper alternative to soya meal for poultry feed. The strong outlook for soybean is also encouraging private sector participation in the supply and distribution of inputs to small holder farmers with the hope that in the medium to long term, prices of inputs will decrease to improve the profitability of soybean producers. It is necessary to consolidate the gains made and scale out the results to more beneficiaries. Hence, additional support will be required to conduct more farmers’ training, demonstrations and other forms of awareness creation and at the same time address any emerging research issues. These will be essential to accelerate adoption and sustain high productivity which in turn increase small holder income, food and nutrition security and improve the livelihoods of the rural poor.
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Fig. 2.  Effects of planting date on grain yields of six soybean genotypes during the 2013/2014 season at Ruace, Zambezia province





Fig. 3 Delaying planting time decreased soybean yield of three genotypes grown during the 2013/2014 season when averaged across four sites: Nkhame and Ntengo Umodzi in Angonia district, Tete province; Muriaze in Rapale, Nampula province; Ruace in Gurue district, Zambesia province and Sussundenga in Sussundenga district, Manica province





Fig. 12. Yield of maize in a three-year rotation system with soybean at Ruace during the 2013/2014 growing season.  








PAGE  
- - 15 - -
Platform Mozambique FINAL REPORT OCT 2009-SEPT 2014

[image: image16.png]ab

=}
3~
T
£
2
- -
=]
< ®©
@
c
] $
3 B
oL
& RE
g
<
o
o
w
£
2
o
&
@
] §
] < o ®
s N2
= s
M o
<
o
o
o
n o n o n o
~ ~ - - s s
=}
3
g
2 <
w | ® °
g g &
=] Q
£ &
o @
c
o S
8o o 2
< N g
) £
= 2
2 g
a :
o

2 1w o wn o un
M N N H = o

(ey/suoy) pjaIA uteln ueagios

5]
S




[image: image17.png]2.8

Ing
o

Grain Yield (tons/ha)

I
[N}

Ntengo Umodzi

50

Row Spacing (cm)

Grain Yield (tons/ha)

2.8

26

24

22

1.8

Ruace

50

Row Spacing (cm)




[image: image18.png]Grain Yield (kg/ha)

2000

1500

1000

2000
Namialo ®19/01/10 Sussundenga =09/02/10
m30/01/10 m 15/02/10
= 15/02/10 w25/02/10
1500
)
2
B
I,
1000
)
K]
>
c
e
9 500
0
Q
N
N

Cowpea genotypes

Cowpea genotypes




[image: image19.emf] 

Soybean Genotypes

Storm

TGx-1835-10E TGx-1904-6F TGx-1908-8F TGx-1951-3F TGx-1972-1F

Yield (kg ha

-1

)

0

1000

2000

3000

4000

5000

15 Dec 2013

26 Dec 2013

06 Jan 2014

15 Jan 2014

26 Jan 2014

[image: image20.emf] 

Soybean Genotypes

Storm TGx-1904-6F TGx-1951-3F

Yield (kg ha

-1

)

0

500

1000

1500

2000

2500

3000

3500

PD1

PD2

PD3

PD4

PD5

PD6

