GLDC-FP3-2.1: Integrating new drought tolerant soybean and cowpea genotypes to intercropping and rotation systems across agro-ecologies (GxExM) and socio-economic conditions

Soybean evaluation 
In Mozambique, 32 soybean varieties from private and public sources across Africa were evaluated in two agro-ecologies in collaboration with the Soybean Innovation Lab (SIL) to identify best performing varieties for release and integration into cropping systems. Yields for the top eight yielding varieties ranged from 4.0 – 5.8 tons ha-1 (Table 1) and the best yielding varieties also had the largest seed sizes (15.2 to 25.9 g 100-1 seed weight),  trait which is becoming increasing attractive to farmers.

Table 1. Top five performing soybean varieties in Angonia, Tete province and Namarripe, Zambezia province, Mozambique

	Angonia, Tete
	Namarripe, Zambezia

	Variety
	   Yield
(kg ha-1)
	Variety
	Yield
(kg ha-1)

	SC Spike
	5120
	SC Signal
	3977

	SC Signal
	5123
	TGx2014-21FM
	4017

	GAZELLE
	5463
	TGx2002-35FM
	4170

	S1180-5-54
	5527
	S1180-5-54
	4317

	S1079-6-7
	5790
	SC SAGA
	4367



Cowpea evaluation
Field experiments were conducted at two locations in the central region of Malawi during the 2018/2019 cropping season to evaluate fifteen cowpea varieties (12 advanced lines and three standard checks) obtained from IITA, Mozambique Station for grain yields, adaptation and tolerance to pest and disease. At both locations, experiments were laid out in a randomized complete block design with three replications. A plot size of 5 m × 2.5 m was used and two seeds of each variety were sown at a spacing of 50 cm between rows and 15 cm between plants. All agronomic practices were observed and kept uniform. Data were collected on days to emergence, days to 50% flowering, days to podding, days to 95% maturity, plant height, number of pods per plant, number of seeds per pod, pod length, plant biomass, 100 grain weight and grain yield. Data were subjected to combined analysis of variance (ANOVA). Participatory variety selection was carried out using voting and focus group discussion. Sixty farmers were invited and segregated into gender groups (30 men and 30 women) and were asked to assess each anonymously labeled genotype and identify the variety of their choice. Votes were casted and tallied, and preference scores were computed. Farmers were asked to state the reasons why they selected a particular variety. Combined analysis of variance revealed significant genotypic (G) and locations (L) differences for all agronomic traits evaluated except for days to podding, days to maturity and plant biomass. Across locations,  IT00k-126-3 had the highest grain yield of 1532kg/ha, closely followed by IT10K-817-7 which had 1486kg/ha while Mkanaufiti, a commercial variety recorded the lowest grain yield of 375kg/ha (Table 2). The results also indicated that IT-16 and IT00k-126-3 matured earlier than any other varieties, thus making them more adaptable to areas with unreliable rainfall where crop failure is often attributed to early cessation of rains. Overall, four genotypes, namely IT00K-126-3, IT10K-817-7, IT-16 and IT10K-817-1 were selected by most farmers. Six traits (high yield, early maturity, and number of pods per plant, time of cooking, taste and pest and disease resistance) were found to be the major traits influencing farmers’ choice of cowpea varieties. The evaluation between gender groups showed no significant differences in the trait used for variety selection. However, gender differences were observed for variety selection. 

Table 2: Mean performance of cowpea genotypes evaluted across two locations in Malawi during 2018-2019 growing season
	Genotypes
	Plant
Biomass(gms)
	Pod/plant
	Seed/Pod
	100 grain 
Wt.(gms)
	Grain 
Yield(t/ha)

	IT00K-126-3
	35.83ab
	20.33cde
	10.5ij
	18.69ab
	1532a

	IT10K-817-7
	34.23abc
	20.67cde
	12.67efg
	19.58ab
	1486a

	Sudan 1
	34.17abc
	21.5cde
	16.5a
	15.62bc
	1390ab

	IT07K-210-1-1
	35ab
	23.33cd
	11.67fghi
	19.94ab
	1361ab

	IT10K-817-1
	37.4a
	29.98a
	12fgh
	20.31a
	1299ab

	IT16
	37.23a
	19.83de
	14.33bc
	16.17abc
	1292ab

	IT97K-1069-6
	32.1bc
	23cd
	14bcd
	17.2abc
	1169bc

	IT-18
	35.67ab
	24.83bc
	14.5bc
	14.33c
	1095bcd

	IT10K-834-3
	29.83cd
	24.33cd
	13.67cde
	17.06abc
	982cd

	IT07K-230-2-9
	37.1a
	28.67ab
	11.83fgh
	17.06abc
	911cde

	IT09K-227-9
	35.27ab
	23cd
	12.83def
	18.96ab
	907cde

	IT98-390-2
	32.97abc
	19.67de
	15b
	14.18c
	865de

	IT10K-985-3
	32.6abc
	24cd
	10j
	18.61ab
	811de

	IT08K-180-11
	31.3bcd
	21.17cde
	11.33hi
	20.14a
	627ef

	Mkanaufiti
	27.17d
	17e
	11.33ghi
	17.85abc
	375f

	CV%
	2.2
	0.4
	0.6
	0.9
	3.2

	Mean
	33.9
	22.8
	12.8
	18
	1073.5


G x E = Genotype x environment, DF = Degrees of freedom, *P≤ 0.05, **P≤0.01, ***P≤0.001
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Maize-Cowpea Intercropping System
In a maize-cowpea intercrop system in across two ecologies in Mozambique, cowpea yield for 2:1 maize-cowpea planting pattern was two times that for the 1:1 ratio (Fig.1). Furthermore, application of 30 kg N/ha to the 1:1 maize-cowpea system did not increase cowpea yield but yield almost doubled when 30 kg N/ha was applied to the 2:1 maize-cowpea system (0.82 vs 1.5 tons ha-1)Fig.1 Maize-Cowpea intercropping systems


[bookmark: _Toc505209743][bookmark: _Toc30412397]On-farm demonstrations
Through partnerships and collaborations, 236 soybean and 185 cowpea demonstration plots on varieties and inputs were established on farmers’ fields to create awareness and promote technologies through “learning by doing”. The technologies being promoted include improved varieties of the two crops and improved crop management practices in the context of the dominant cropping systems in the various locations. The technologies consist of better agronomy such as best planting time, row spacing, planting density, the use of inoculant and P fertilization, legume intercrop, rotation, weed control, and pest and disease control. The demos were established on a total of 34.6 ha of land on farmers’ field and managed by farmers. Thirty–six percent of the farmers who hosted the soybean demos were women, whereas women constitute 39% of those who hosted the cowpea demonstration plots. Analysis of data from the demo plots show that apart from varieties, using inputs such phosphorous (P) and inoculants can double yields of soybean and cowpea. For example, on average cowpea yields increased from about 400 kg/ha to 1100 kg/ha when P and inoculant were applied together, whereas soybean yield in Angónia increased from 950 kg/ha to 2100 kg/ha and from 1500 kg/ha to 2300 kg/ha in Gurué (Fig. 2). The data also suggested that there are no significant differences between yields from male and female managed demo plots for the two crops (Example Fig. 3 for soybean). 
Fig. 3. Gender influence on soybean inputs application in 2019

[image: ]
Fig. 2 Soybean yield responses to input application in Tete and Zambezia provinces, 2019

[bookmark: _Toc30412398]Training: Farmers, Extension Agent and student internship and field days  
Several training sessions were conducted for farmers, extension agents, technicians, seed companies, and other project partners throughout the year. A special training course was organized in partnership with the Soybean Innovation Lab from the University of Illinois in the USA, on integrated pest management (IPM) and proper application of pesticide in Nampula, Angónia and Gurué from 27 August to 12 September 2019. One hundred and one extension agents including 17 females from the Extension Service and other projects or seed companies’ technicians were trained on IPM and pesticide use in this course. A follow up on this training was conducted in December 2019 to interview selected extension agents to understand the extent of the knowledge gained. In total, 2,301 farmers, extension agents and other stakeholders (48% females) were trained on improved crop production practices including variety selection, appropriate planting time, row spacing and plant population, fertilizer and inoculant application, rotation sequences and cropping patterns in intercrops. In addition, 13 final year students (7 males; 6 females) from local Universities in Mozambique were trained in a 6-month internship program from January to July 2019

[bookmark: _GoBack]Field days were organized across agro-ecologies to showcase the use of appropriate and improved varieties, crop combinations, cropping patterns and good crop production practices. During the cropping season; 2096 individuals participated in field days of which 44% were women.
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