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[bookmark: _Toc532828089]Summary
The implementation of SOMNI Project Year 2 (PY2) activities progressed well in the 8 target counties in Kenya and 9 districts in Tanzania. The implementation was in partnership with the County and District ministries of agriculture, livestock and fisheries. Data collection, analysis and reporting on the baseline indicators was undertaken during the reporting period. This shed light on the status of the value chains, farmers’ skills and knowledge which were enhanced through trainings on good agronomic practices, crop management, harvesting and post-harvest management, and value addition. The project beneficiaries and project crops’ value chain stakeholders had the opportunity to interact with new varieties and hybrids of sorghum, pearl and finger millets and they provided their inputs by participating in variety and hybrid selection at the set trials. In addition, alternative avenues for the utilization of these cereals were identified and will continue to be developed for impact and long-term sustainability.

Preliminary and advanced variety and hybrid yield trials of sorghum, finger millet and pearl millet were tested both on station and on farm. In Kenya, on station trials were established at ICRISAT-Kiboko and KALRO-Kampi ya Mawe stations in Makueni county; KALRO Ithokwe station in Kitui county; and ICRISAT-Alupe in Busia district. In Tanzania, the trials were established and tested at Miwaleni in the Northern zone and Mpambaa in the central zone. For sorghum, from the preliminary trial at Kiboko, the best 18 lines selected were merged with selections from other nurseries to constitute an advanced yield trial in 2018 long rains season. From the advanced trial in Kiboko, the best 11 lines with grain yields above 4.806 t/ha were identified. At Ithokwe station, the highest yielding line IESV 99034-2 DL (2.663 t/ha) had 25% yield advantage over commercial check KARI Mtama 1 (2.211 t/ha). Ten hybrids had grain yields above 2.118 t/ha and 19-70% yield advantage over the commercial check Gadam. In Tanzania, 3 varieties had grain yields above the local check and best variety ICSV 142018 had 16% yield advantage over the local check. The 3 lines will be considered for on farm testing in the 2018/2019 season. The best 9 hybrids had 22-92% yield advantage over the released check hybrid IESH 28002. The best 3 white test hybrids (ICSH 15101, ICSH 152008 and IESH 22007) will entered on-farm testing in the 2018/19 season. From 2017-2018 on-farm trials, 5 varieties (Gadam el hamam, IESV 23010 DL, Wagita, IESV 92041 SH and IS 8193) and 2 hybrids (ICSA 90001 x ICSR 172 and IESH 22023) have been earmarked for NPT in 2019. 

Finger millet short-duration kit comprising of 24 test entries was selected to escape terminal drought and evaluated in two dryland locations in Kenya.  Combined analysis showed IE 5733 (1.892 t/ha), IE 563 (1.729 t/ha), IE 3738 (1.59 t/ha) and GBK-011141A (1.58 t/ha) to be the highest yielders. Twenty of the entries performed better than the commercial check. Thirty-five medium-duration finger millet varieties and a check were evaluated in 3 locations and combined analysis showed 30 entries outperformed the commercial check (1.846 t/ha), with the best performers being IE 6252 (2.712 t/ha), IE 2062 (2.696 t/ha), IE 4245 (t/ha) and IE 2440 (2.533 t/ha). Twenty-four pearl millet advanced yield varieties were evaluated in three locations. Combined analysis across three locations showed all entries as resistant (score <3) to diseases and pests. ICMV 221 - White (1.696 t/ha), IP 18621 (1.535 t/ha), IP 15668 (1.529 t/ha) and IP 19263 (1.529 t/ha) were the highest yielders. A Pearl Millet Hybrid Advanced Yield Trial of 24 test hybrids was evaluated in three locations. They performed 2-6 times better than the local variety, with the best performers being ICMA 04888 X ICMR 3 (2.44 t/ha), ICMA 99224 X ICMR 17 (1.75 t/ha), ICMA 98222 X ICMR 11 (1.73 t/ha) and ICMA 98222 X ICMR 15 (1.72 t/ha). These will be advanced to on farm testing next season. 
Finger millet PVS in Tanzania had varieties Acc 3779, IE 3169, and IE 3038 as the best performers. Farmers selected IE 3038, Kafumbata, Acc 3779 and Acc 6072. In Kenya’s finger millet PVS trials, women and youth preferred traits catering to yield, food security and quality, while the men were mainly concerned with yield. Women considered more traits for selection followed by the youth, with the men considering the least. Overall, IE 3779, SEC 915 and Ending were the farmer favourites. The trials were repeated this season and the varieties selected on farm will be advanced to NPT as candidates for release. In the case of pearl millet varieties, farmers selected ICMV 221-3 and ICMV 221-4 in Tanzania as the best. All the trials were repeated in 2018 LR to confirm the results and data will be reported in 2019.
A total of 0.8 tons of breeder seed of sorghum, 0.76 tons of finger millet and 0.24 tons of pearl millet; and 11.8 tons of foundation seed of sorghum, 3.35 tons of finger millet and 10.05 tons of pearl millet was produced on station to feed into the seed system. As a result, 102.4 tons of quality declared seed (QDS) of sorghum, 25.78 tons of finger millet and 4.8 tons of pearl millet was produced by project farmers, who are mainly women. On station data for 9 sorghum varieties and hybrids and 4 finger millet varieties was collated and provided to the Tanzania and Kenya partners to facilitate inclusion of the lines into National performance trials.
Grain samples of sorghum, pearl millet and finger millet were analysed for iron and zinc content. Of the 100 sorghum lines, 22 lines had Fe values above 75 mg/kg which was higher than the best line (IS 12750) reported by GCP, whereas 14 lines had Zn values above 30 mg/kg. Grain of 108 pearl millet varieties analysed had Fe content ranging from 35 ppm to 76 ppm with more than half of the varieties having > 50 ppm Fe, the value recommended by HarvestPlus for high Fe content. ICMV 221, the variety released in many of the countries in the region, and the one being promoted most now, had the highest Fe and Zn content.
[bookmark: _Toc532828090]SECTION A
A. BACKGROUND
Project Title:  Strengthening Sorghum and Millets Value Chains for Food, Nutritional and Income Security in Arid and Semi-Arid Lands of Kenya and Tanzania.
Project goals: The goal of the proposed project is "Improved Food, Nutritional and Income Security for enhanced livelihoods and Gender equity among smallholder farming households in Semi-Arid lands of Kenya and Tanzania. 
Project objectives:  The project objective is to identify, develop and test improved cultivars of sorghum and millets to increase dryland cereal production and drylands productivity for improved food and nutrition security, increase household incomes while protecting the local environment.

Project Component/Output:
Output 2: Evaluate released elite sorghum and millet cultivars for grain nutritional qualities and promote their adoption.



B: Physical progress by component/output
Preamble: Sorghum and millet are staples in rural areas of Kenya and the United Republic of Tanzania and are primary sources of food and nutrition for humans and livestock. Despite their resilience and adaptability to the challenges of arid and semi-arid lands (ASALs), demand and utilization are low. Yet, coupled with dryland legumes, they can enhance household food and nutritional security. The project seeks to reduce food and nutritional insecurity and alleviate poverty by strengthening sorghum, millet and dryland legume value chains. It is aligned with CGIAR Research Programs (CRPs) on Dryland Systems and Dryland Cereals. It will contribute to IFAD’s goal of enabling poor rural people to access and take advantage of improved agricultural technologies and effective production services. The project will build on previous Sorghum for Multiple Uses (SMU) project funded by the European Union and managed by IFAD and Harnessing Opportunities for Productivity Enhancement (HOPE) of Sorghum and Millets in Sub-Saharan Africa and South Asia funded by the Bill & Melinda Gates Foundation (BMGF).  The project is implemented in eight counties in Kenya (Makueni, Kitui, Meru, Machakos, Tharaka Nithi, Homabay, Siaya and Busia) and nine districts in Tanzania (Same, Rombo, Moshi rural, Iramba, Singida rural, Mwanga, Kondoa, Kongwa and Serengeti).


Objective 2. Evaluate released and elite cultivars for grain nutritional qualities and promote adoption of Sorghum and Millets among the food insecure communities of the semi-arid lands
2.1: Conduct multi-location trials of selected cultivars for adaptability and grain nutrient stability 
 Preliminary and advanced sorghum yield trials
 Kiboko, Kenya 2017/18
[bookmark: _Hlk526971204][bookmark: _Hlk526971631]The trial comprised of 42 entries selected from F5 generation which were mostly derivatives of Macia.. The trial was planted at Kiboko, Kenya in the 2017/18 short rains season. The lines had a mean flowering of 69 days, were mostly short (mean of 103 cm) and a mean grain yield of 2.76 t/ha. Eight lines had grain yields above 4.00 t/ha with the best line Macia x Wahi-2-1-1 attaining yields of 5.42 t/ha (Table 6). Three lines (Macia x Wahi-2-1-2, Macia x Wahi-5-2-1 and Macia x Wahi-2-2-2)  exhibited high tillering with 8-9 productive tillers per plant. The 18 selections made will be merged with selections from other nurseries to constitute an advanced yield trial in the 2018 long rains season.

[bookmark: _Hlk526971117]The advanced yield trial comprised of 25 short lines selected from the preliminary sorghum trial at Kiboko, 2017 long rains season. The season received very good rains and crop performance was optimal. The entry lines attained a mean plant height of 126 cm.. The best 11 lines had grain yields above the trial mean (4.80 t/ha), with the best line (6.83 t/ha) being ICSV 142013 (Table 7). These lines were also early flowering, in less than 59 days. The trial will be repeated in the 2018 long rains season and the best selections will get into on farm trials in 2018/19 short rains season.


Regional sorghum variety trial, Ithookwe-Kitui, Kenya 2017/18
[bookmark: _Hlk526972131]Thirty-six elite lines were constituted into a regional yield trial and planted in three replications and four rows per plot. The season received average rains with a long dry spell after flowering. Most of the varieties were within the medium maturity range with mean days to 50% flowering at 63 days. ICSV 142018 was the earliest to flower at 55 days. The highest yielding line IESV 99034-2 DL (2.66 t/ha) had 25% yield advantage over commercial check KARI Mtama 1 (2.21 t/ha) (Table 8). The trial will be repeated in the 2018 long rains season. 
[bookmark: _Toc532472096]Table 6: Mean performance of selected varieties in Sorghum Preliminary Yield Variety Trial, Kiboko, Kenya, 2017-18 SR. 
	Pedigree
	Days to 50% flowering
	Plant
 height
(cm)
	Overall disease score 
(1-9)*
	Agronomic score 
(1-5)**
	Productive
 tillers
	Grain yield
 (t/ha)
	Threshability
(%)
	100-seed mass (g)

	Gadam
	60
	110
	4.5
	3
	28
	6.133
	82.2
	1.9

	Macia x Wahi-2-1-1
	70
	119.2
	3.5
	1.5
	3.5
	5.423
	79.1
	1.8

	Tegemeo x Hakika-1-2-1
	65
	134.2
	3
	2.8
	5.5
	4.966
	84.1
	2.1

	Macia x Wahi-2-1-2
	67
	113.3
	3.5
	2.5
	7.5
	4.652
	80.6
	2.3

	Macia x ICSB 479-1-1-1
	78
	105.8
	4
	3
	6
	4.352
	71.8
	2.0

	Macia x Wahi-5-2-1
	68
	94.8
	4
	3
	8
	4.289
	78.4
	2.3

	Tegemeo x Hakika-1-2-2
	65
	118.7
	3.5
	3.5
	5.5
	4.196
	83.8
	2.0

	Macia x Wahi-2-2-2
	64
	107
	2.5
	1.8
	8.5
	4.101
	80.3
	2.1

	Macia x Moshi local-1-3-3
	69
	112.5
	3
	2.5
	6
	3.726
	72.6
	1.6

	Macia x Wahi-2-1-3
	69
	107.8
	3
	1.5
	4.5
	3.724
	81.1
	2.4

	Macia x Wahi-5-2-3
	68
	98.7
	3.5
	2.5
	4
	3.575
	76.3
	2.0

	Macia x Wahi-4-2-3
	68
	99.2
	5
	2.3
	4.5
	3.551
	83.3
	1.9

	Macia x ICSB 479-1-1-2
	80
	98.7
	3
	3.3
	6
	3.459
	70.7
	1.8

	Macia x Moshi local-1-4-5
	70
	95.3
	4
	2.5
	6
	3.28
	78.1
	1.5

	Macia x Moshi local-1-4-1
	69
	107
	4
	2.3
	12
	3.266
	74.6
	1.5

	Macia x Wahi-5-1-3
	68
	88.3
	4.5
	2.3
	5.5
	3.185
	76.7
	2.2

	Macia x Wahi-5-1-1
	70
	81.7
	4
	3.3
	7
	2.931
	75.9
	2.0

	Macia x Wahi-4-2-1
	65
	95
	5
	2.8
	4.5
	2.861
	80.0
	2.1

	Grand mean (N=42)
	69
	103
	4
	3
	5
	2.76
	76.6
	1.9

	SE±
	2.1
	9.38
	0.7
	0.5
	5
	0.975
	2.98
	0.3

	LSD0.05
	4.4
	19.21
	1.5
	1.1
	10
	1.998
	6.1
	0.5

	CV (%)
	3.1
	9
	18
	20
	34
	25.4
	3.9
	14



[bookmark: _Hlk532941765]* 1- resistant 9-highly susceptible ** 1-Very good  5-very poor
[bookmark: _Toc532472097]Table 7: Mean performance of selected varieties in advanced sorghum variety trial (short), Kiboko, Kenya, 2017-18 SR. 
	Name
	
Days to 50% flowering
	Plant 
height (cm)
	Productive
 tillers
	Plant stand
	Agronomic
 Score (1-5)**
	Grain 
yield 
(t/ha)
	Thresh-ability (%)
	100-seed 
mass (g)

	ICSV 142013
	56
	150
	3
	40
	3
	6.836
	84
	3

	IESV 92029 DL
	55
	124
	1
	39
	3
	5.583
	81
	2

	IESV 92162 DL
	55
	157
	1
	39
	3
	5.486
	78
	3

	IESV 23012 DL X Framida/2/1/1/1
	53
	122
	8
	34
	3
	5.415
	83
	2

	ICSV 142002
	54
	131
	5
	37
	3
	5.396
	86
	2

	IESV 92174 DL
	58
	136
	5
	40
	2
	5.355
	83
	2

	ICSV 142011
	54
	116
	0
	41
	2
	5.019
	82
	2

	IESV 92172 DL
	57
	118
	1
	36
	3
	4.985
	78
	2

	ICSR 89058
	55
	137
	4
	38
	3
	4.955
	81
	2

	ICSV 142010
	50
	152
	4
	38
	2
	4.935
	80
	3

	IESV 92136 DL
	56
	103
	0
	37
	3
	4.908
	83
	3

	Gadam Hamam (Check)
	45
	105
	7
	37
	3
	4.271
	84
	2

	Grand mean (N=25)
	55
	126
	2
	38
	3
	4.806
	81
	2

	SE±
	1.194
	7.447
	2.817
	2.769
	0.474
	0.715
	5.152
	0.467

	LSD0.05
	1.961
	12.23
	4.624
	4.546
	0.778
	1.173
	8.457
	0.766

	CV (%)
	2.2
	5.9
	128
	7.3
	18
	14.9
	6.4
	21.2


** 1-Very good  5-very poor

[bookmark: _Toc532472098][bookmark: _Hlk526288489]Table 8: Sorghum lines with yields above trial mean in sorghum variety trial, Ithookwe-Kitui, Kenya, 2017/18.
	Variety
	Days to 50% flowering
	Plant height (cm)
	Agronomic score (1-5)**
	Plant stand at harvest
	100- g
seed mass (g)
	Grain yield
 (t/ha)
	Thresh-ability (%)

	IESV 99034-2 DL
	68
	191
	3
	41
	2.2
	2.663
	71

	IESV 99078 DL
	60
	144
	2
	40
	1.6
	2.628
	65

	ICSV 142007
	64
	175
	3
	40
	1.8
	2.604
	70

	IESV 92038/3 SH
	67
	174
	3
	43
	1.8
	2.593
	65

	IESV 92038-2 DL
	65
	186
	3
	39
	1.7
	2.540
	63

	IESV 92023 DL
	67
	144
	4
	39
	1.7
	2.536
	66

	ICSV 142006
	61
	176
	4
	38
	1.9
	2.479
	69

	IESV 23007 DL
	57
	153
	2
	42
	2.4
	2.443
	67

	IESV 92156 DL
	64
	116
	3
	37
	1.4
	2.442
	66

	ICSV 142013
	64
	149
	3
	43
	1.9
	2.338
	60

	ICSV 142011
	61
	120
	2
	41
	1.8
	2.330
	69

	ICSV 142018
	55
	154
	2
	44
	1.8
	2.319
	68

	ICSV 142014
	62
	138
	3
	39
	2.3
	2.267
	76

	ICSV 142009
	65
	153
	2
	39
	2.1
	2.254
	71

	ICSV 142017
	65
	127
	3
	40
	1.6
	2.231
	70

	IESV 99072 DL
	61
	118
	3
	39
	1.6
	2.218
	64

	KARI Mtama 1 
	60
	158
	3
	42
	1.7
	2.211
	68

	IESV 99022 DL
	63
	200
	4
	39
	1.5
	2.168
	69

	IESV 92151 DL
	71
	123
	4
	42
	1.6
	2.137
	61

	IESV 94077 - 1 DL
	63
	107
	3
	42
	1.8
	2.101
	65

	Grand mean (N=36)
	63
	144
	3
	39
	2
	2.069
	64

	SE±
	3.248
	12.72
	0.641
	6.187
	0.137
	0.595
	6.644

	LSD0.05
	5.289
	20.72
	1.044
	10.075
	0.223
	0.969
	10.82

	CV (%)
	5.1
	8.9
	21.7
	15.9
	8
	28.7
	10.3


** 1-very good 5-very poor
Regional sorghum hybrid trial, Ithookwe-Kitui, Kenya, 2017/18
Nineteen hybrids were planted in 3 replications and 4-row plots of 4 m length at KALRO Ithookwe research site in Kitui county. The hybrids were generally earlier to flower relative to varieties in the advanced trial (planted the same day) with mean days to 50% flowering of 59 compared to 63 days for the OPVs. Ten hybrids had grain yields above the trial mean (2.11 t/ha) and 19-70% yield advantage over the commercial check Gadam.  The best hybrid SDSH 90003 attained grain yield of 3.04 t/ha (Table 9).







[bookmark: _Toc532472099]Table 9: Sorghum yields above the trial mean in the sorghum hybrid trial, Ithookwe-Kitui, Kenya, 2017/18.
	Hybrid
	Days to 50% flowering
	Plant height (cm)
	Agronomic score (1-5)**
	Grain yield (t/ha)
	Threshability (%)
	100- seed mass (g)

	SDSH 90003
	56
	158
	1.3
	3.044
	69.2
	1.9

	IESH 22023
	55
	216
	1.0
	2.844
	65.4
	1.8

	IESH 22017
	55
	176
	2.0
	2.650
	73.1
	2.0

	IESH 22020
	56
	159
	1.3
	2.521
	57.3
	1.7

	ICSH 152008
	62
	224
	2.7
	2.466
	62.0
	1.7

	ICSH 152007
	57
	149
	2.7
	2.403
	64.2
	1.8

	ICSH 152011
	57
	156
	1.3
	2.398
	66.1
	1.4

	IESH 29071
	55
	130
	1.3
	2.338
	62.0
	1.3

	IESH 22002
	60
	156
	2.0
	2.332
	52.6
	1.7

	IESH 28002 Gadam (check)
	63
	155
	3.0
	1.289
	35.6
	1.8

	Grand mean
	59
	171
	2.2
	2.118
	55.5
	1.8

	SE±
	1.598
	20.9
	0.822
	0.766
	5.659
	0.178

	LSD0.05
	2.642
	34.55
	1.359
	1.266
	9.354
	0.295

	CV (%)
	2.7
	12.2
	17.1
	26.2
	10.2
	10


** 1-Very good  5-very poor
Advanced sorghum variety trial 2018 long rains, Mpambaa Tanzania 
The advanced variety trial had 36 entries replicated three times. Most of the lines were medium to late flowering in 72-82 days with a mean of 78 days. There was fall army worm infestation early in the season, but the crop recovered. Mean grain yield was 1.95 t/ha with 19 lines attaining yields above the trial mean. Three lines, ICSV 142018, ICSV 142007 and IESV 92038 DL sel 1 had grain yields above the local check variety Nyamuyunga (2.56 t/ha) (Table 10). The best line ICSV 142018 had grain yield of 2.98 t/ha which translates into 16% yield advantage over the local check. The 3 lines ICSV 142018, ICSV 142007 and IESV 92038 DL sel 1 will be considered for on farm testing. 
The hybrid trial had 20 entries which were planted in 3 replications, with each plot having 4 rows of 4 m length in RCBD. The hybrids (mean days to flowering - 74) were relatively earlier than the OPVs (mean days to flowering - 78) (Table 11). However, most of the hybrids were taller (mean plant height – 160 cm) than the OPVs (mean plant height -125 cm). Grain yields averaged 3.23 t/ha compared to 1.95 t/ha for the varieties. The best nine hybrids had yields between 3.23 and 5.07 t/ha which were 22 to 92% over yields of the released check hybrid IESH 28002 (2.65 t/ha) (Table 11). The best hybrid ICSH 151011 was short (149 cm) and relatively early (71 days to 50% flowering). The best 3 white test hybrids (ICSH 151011, ICSH 152008 and IESH 22007) will be entered for on farm testing next season. In both Kenya and Tanzania, the best performing varieties and hybrids selected by farmers during participatory evaluation will be entered into NPT in the 2018/19 season. 




[bookmark: _Toc532472100]Table 10: Mean performance of selected varieties in Advanced Sorghum Variety Trial, Mpambaa, Tanzania, 2017/18.
	Entry name 
	Days to 50% flowering
	Plant height (cm)
	Overall pest score
 (1 - 9)*
	Agronomic score
 (1 - 5)**
	Grain yield (t/ha)
	Threshing
(%)

	ICSV 142018
	72
	138
	6
	3
	2.984
	65

	ICSV 142007
	78
	141
	6
	2
	2.692
	70

	IESV 92038 DL sel 1
	82
	153
	6
	2
	2.623
	62

	Local (Nyamuyunga)
	72
	137
	6
	3
	2.566
	66

	ICSV 142017
	79
	117
	6
	3
	2.557
	67

	IESV 23007 DL
	74
	136
	6
	3
	2.503
	63

	ICSV 142005
	75
	131
	6
	3
	2.488
	64

	ICSV 142013
	81
	119
	6
	3
	2.486
	71

	ICSV 142006
	77
	147
	6
	3
	2.428
	64

	IESV 92174 DL
	75
	116
	6
	3
	2.376
	62

	IESV 99034 DL sel 2
	82
	140
	6
	3
	2.295
	68

	IESV 92038/2 SH
	78
	136
	6
	2
	2.249
	64

	IESV 99078 DL
	80
	125
	7
	3
	2.247
	66

	ICSV 142014
	72
	116
	6
	3
	2.236
	68

	ICSV 142010
	74
	125
	6
	3
	2.174
	67

	IESV 92162 DL
	73
	133
	6
	3
	2.128
	64

	IESV 99022 DL
	78
	138
	6
	3
	2.088
	67

	IESV 92023 DL
	82
	118
	6
	2
	2.068
	63

	ICSV 142015
	75
	110
	6
	3
	2.029
	61

	Grand mean (N=36)
	78
	125
	6
	3
	1.954
	64

	SE±
	3.17
	9.12
	0.61
	0.62
	0.53
	6.99

	LSD0.05
	5.16
	14.85
	1.00
	1.01
	0.86
	11.38

	CV (%)
	4.10
	7.30
	9.80
	20.80
	27.10
	10.80


*1-resistant ** highly susceptible; **1-very good  5-very poor
Table 11: Mean performance of selected hybrids in Advanced Sorghum Hybrids Trial, Mpambaa.
	Entry name 
	Days to 50% flowering
	Overall disease score
(1- 9)
	Plant height (cm)
	Overall pest
score 
(1- 9)
	Agronomic
 score
(1- 5)
	Number
of tillers
	Grain yield (t/ha)
	Threshing 
(%)
	

	ICSH 151011
	71
	5
	149
	6
	2
	20
	5.075
	73
	

	SDSH 90003
	72
	4
	150
	6
	2
	19
	4.964
	75
	

	ICSH 152008
	75
	2
	206
	6
	3
	13
	4.477
	68
	

	IESH 22007
	78
	5
	157
	6
	2
	9
	3.899
	73
	

	ICSH 152005
	73
	5
	207
	6
	4
	5
	3.784
	76
	

	ICSH 152006
	78
	7
	172
	6
	2
	2
	3.651
	73
	

	ICSH 152014
	75
	5
	192
	6
	3
	0
	3.432
	74
	

	IESH 22017
	71
	2
	189
	6
	4
	9
	3.267
	73
	

	ICSH 152004
	72
	4
	155
	6
	3
	2
	3.239
	73
	

	IESH 28002 (check)
	73
	5
	166
	6
	3
	1
	2.650
	74
	

	Grand mean (N=20)
	74
	5
	160
	6
	3
	5
	3.237
	73
	

	SE±
	2.105
	1.603
	13.65
	0.129
	0.39
	110.2
	0.936
	4.848
	

	LSD0.05
	3.479
	2.649
	22.56
	0.213
	0.644
	5.563
	1.547
	8.013
	

	CV (%)
	2.8
	23
	8.5
	2.2
	13.4
	110.2
	28.9
	6.6
	




Performance of varieties and hybrids across sites (Kenya and Tanzania)
 Data pooled across 6 sites from 2016 short rains to 2018 long rains and analysed are presented in Tables 12 and 13. The best 10 varieties across sites had grain yields ranging from 3.01 to 3.19 t/ha. Variety ICSV 142018 was early (62 days to 50% flowering) and gave the highest grain yield (Table 12). The best 3 hybrids had grain yields ranging from 2.11 to 2.31 t/ha . The hybrids were relatively earlier to flower (mean of 61 days) compared to varieties (mean of 67 days) (Table 13). Hybrid IESH 22023 will be entered in the NPT in 2019.




[bookmark: _Toc532472102]Table 12: Ten best sorghum varieties across 6 environments in Kenya and Tanzania, 2017-2018.
	Variety
	Days to 50% flowering
	Plant height (cm)
	Agronomic
score
(1 - 5)**
	Grain yield (t/ha)
	Threshing 
(%)
	100- 
seed
 mass (g)

	ICSV 142018
	62
	144
	2
	3.195
	68
	3

	ICSV 142013
	69
	136
	2
	3.143
	64
	3

	IESV 23007 DL
	62
	152
	3
	3.134
	65
	3

	IESV 99022 DL
	67
	163
	3
	3.132
	64
	2

	IESV 99078 DL
	69
	139
	2
	3.116
	65
	2

	IESV 92038-1 DL
	71
	173
	2
	3.109
	69
	2

	IESV 92162 DL
	66
	149
	3
	3.088
	60
	2

	IESV 92063 DL
	73
	171
	3
	3.078
	59
	2

	ICSV 142009
	63
	145
	3
	3.017
	70
	3

	IESV 92038/3 SH
	70
	147
	3
	3.013
	64
	2

	Grand Mean (N=36)
	67
	146
	3
	2.963
	66
	2

	SE±
	3.81
	12.22
	0.60
	0.68
	20.87
	0.38

	LSD0.05
	6.12
	19.63
	0.964
	1.091
	33.55
	0.61

	CV (%)
	5.6
	9
	21.4
	25.3
	21.9
	15.7



** 1-very good  5-very poor







[bookmark: _Toc532472103]Table 13: Seven best sorghum hybrids across 6 environments in Kenya and Tanzania, 2017-2018.
	
	
	
	
	

	Hybrid
	Days to 50% flowering
	Plant height (cm)
	Overall pest score (1-9)*
	Agronomic score
(1-5)**
	Grain yield (t/ha)
	Threshability
(%)
	100- grain mass (g)

	SDSH 90003
	63.33
	135.80
	2.17
	1.2
	2.31
	70.69
	2.21

	IESH 22002
	62.18
	143.70
	2.00
	1.5
	2.29
	65.05
	2.20

	IESH 22023
	58.09
	178.10
	1.50
	1.7
	2.11
	69.15
	2.05

	ICSH 152014
	63.45
	183.80
	2.33
	2.8
	2.09
	65.76
	2.70

	IESH 22017
	59.73
	173.10
	1.00
	2.5
	2.04
	77.33
	2.23

	IESH 22020
	61.36
	153.90
	2.00
	1.8
	1.95
	71.34
	2.17

	ICSH 152007
	60.36
	150.70
	1.00
	2.2
	1.89
	63.45
	2.11

	IESH 29071
	61.64
	135.10
	2.50
	2.0
	1.87
	65.87
	2.06

	Grand mean (N=20)
	61
	156.78
	1.81
	1.96
	2.07
	68.58
	2.22

	SE±
	5.85
	29.04
	1.27
	0.86
	0.81
	16.34
	0.84

	LSD0.05
	4.71
	23.42
	1.03
	0.70
	0.65
	13.14
	0.68

	CV (%)
	9.40
	18.50
	37.80
	40.00
	23.30
	24.30
	20.30


* 1- resistant 9-highly susceptible ** 1-Very good  5-very poor


Finger millet
[bookmark: _Hlk532420874]Preliminary Yield Trial (PYT). A trial of 400 entries (394 crosses) derived from F4 populations the previous season and 6 parents as checks was evaluated in 3 locations (1 in Tanzania-Mpambaa and 2 in Kenya-Kiboko, Kampi ya Mawe). At Mpambaa, genotype was highly significant (P> 0.01) for all traits except seedling vigor (P=0.21) and number of tillers (P=0.9) (Table 14). Three hundred and forty three of the crosses had average and above average agronomic score of >3, with 20 of crosses classified as very good (score 1). Blast severity scores ranged from 2-8 on a 1-9 scale. Two hundred and sixty four crosses were classified as resistant with scores >3, while 382 of them were classified as moderately resistant (>5). Three hundred and ninety four crosses had scores less than the susceptible variety KNE 741. Crosses ACC#32 x GBK 008294A-P1/4/1/1; KNE 624 x IE 2187-P1/7/1/1; KNE 624 x Snapping Purple Early-P12/3/1/1; KNE 624 x IE 6541-P2/1/1/1; KNE 624 x IE 6321-P3/3/1/1; KNE 624 x IE 6541-P1/8/1/1; KNE 622 (Late) x IE 3038-P5/3/2/1; Emiroit (4) x GBK 029646A-P2/8/1/1; P224 x IE 3169-P1/3/1/1 showed high levels of blast with scores of 2. All crosses outyielded the early check KNE 741 (0.41 t/ha). A 100 lines had yields higher than the commercial variety U15 (1.95 t/ha). 
At Kiboko, six crosses -- KNE 814 x GBK 029646A-P-6/1/1/1 (67); KNE 622 (Early) x IE 5165-P3/2/1/1 (71); and KNE 622 (Early) x IE 5165-P3/2/1/2 (72) had fewer DAF than the short-duration check U15 (73). Seed weight varied highly, from 1.7-3.5 gm/1000-seed weight. Entries with highest seed weight were Kal (Millet) x IE 6541-P-1/4/1/1 and KNE 624 x Snapping Purple Early-P9/4/1/1. All entries except two outyielded KNE 741, the early blast susceptible check (0.45 t/ha). Two hundred and sixty nine  entries yielded higher than the commercial varieties P224 and U15 (1.30 t/ha). At Kampi ya Mawe, 17 crosses had shorter DAF than U15 (66) with ACC#32 x Snapping Green Early-P12/3/2/1 and P224 x Okhale 1-P6/2/1/1 flowering in 61 days. High biomass was recorded among the crosses. The best yielders were KNE 624 x GBK 008294A-P2/3/1/1 (1.29 t/ha), KNE 624 x Snapping Purple Early-P11/10/1/1 (1.18 t/ha), KNE 624 x GBK 000865A-P4/6/1/1 (1.11 t/ha), KNE 624 x GBK 008294A-P2/5/1/2 (1.11 t/ha) and KNE 624 x GBK 029875A-P2/8/1/1 (1.10 t/ha)
[bookmark: _Toc532472104]Table 14: Mean performance of the best 30 finger millet yielders and a check evaluated at PYT in Mpambaa, Singida, Tanzania, 2017-2018.
	Nomenclature
	Agrono- mic score
	Plant height (cm)
	Blast disease score (1-9)*
	Days to 50% flowering
	Number of tillers
	Grain yield (t/ha)
	Threshability (%)

	P224 x IE 2008-P3/3/2/1
	3.0
	96.5
	4.0
	95.5
	4.0
	3.103
	60.8

	Emorumoru(LD) x IE 6321-P-1/1/1/1
	2.5
	84.0
	3.0
	89.5
	3.5
	3.097
	67.4

	P224 x IE 3169-P2/1/1/2
	2.0
	75.5
	3.0
	101.0
	4.5
	3.030
	79.1

	Kal(Millet) x IE 6541-P-1/4/1/1
	2.0
	78.0
	4.0
	94.5
	3.0
	2.813
	65.8

	P224 x KNE 628-P3/1/1/1
	3.0
	97.5
	3.0
	87.0
	4.0
	2.810
	79.4

	Emiroit (4) x IE 5845-P3/3/1/1
	2.0
	107.5
	3.0
	93.0
	4.5
	2.670
	72.6

	KNE 624 x IE 2187-P1/7/1/1
	2.0
	86.5
	2.0
	86.0
	3.0
	2.627
	67.9

	KNE 624 x IE 6541-P4/1/1/1
	3.5
	94.5
	3.0
	90.0
	3.5
	2.567
	75.0

	KNE 624 x GBK 029682A-P2/7/1/2
	1.5
	95.0
	4.0
	94.5
	2.0
	2.563
	80.1

	P224 x IE 6029-P2/3/1/1
	2.0
	100.0
	3.0
	89.5
	3.0
	2.540
	75.3

	ACC#32 x Snapping Green Early-P14/5/1/1
	2.0
	85.5
	5.0
	87.0
	3.0
	2.533
	74.4

	P224 x IE 2008-P4/1/1/1
	2.0
	96.0
	3.0
	87.5
	3.5
	2.533
	80.9

	KNE 624 x GBK 008294A-P2/5/1/1
	2.0
	92.5
	4.0
	91.0
	4.0
	2.497
	74.4

	Emorumoru(LD) x GBK 043153A-P-2/1/2/1
	2.5
	88.0
	3.0
	98.5
	5.0
	2.487
	69.6

	P224 x KNE 1149-P6/5/1/1
	3.0
	95.0
	3.0
	102.5
	3.5
	2.473
	64.1

	IE 3779 x Busi bwabo-1-P2/1/1/1
	1.0
	89.0
	3.0
	97.0
	5.5
	2.457
	74.2

	IE 3779 x IE 5165-P2/1/2/1
	3.5
	78.5
	3.0
	87.0
	4.0
	2.453
	66.3

	P224 x Snapping Green Early-P1/3/1/1
	2.0
	94.5
	4.0
	90.0
	3.0
	2.440
	77.5

	U 15 x Snapping Green Early-P2/1/1/1
	2.5
	93.5
	4.0
	93.0
	4.0
	2.437
	70.8

	P224 x IE 3169-P2/2/1/1
	3.0
	92.5
	4.0
	99.5
	3.5
	2.433
	73.1

	Emorumoru(LD) x IE 3169-P-2/2/1/1
	2.0
	91.0
	4.0
	96.0
	3.0
	2.430
	72.9

	P224 x Snapping Green Early-P1/1/1/1
	1.5
	97.0
	3.0
	88.5
	3.0
	2.403
	68.3

	ACC#32 x Snapping Green Early-P15/4/2/1
	3.5
	69.5
	3.0
	89.0
	3.5
	2.403
	83.9

	KNE 624 x GBK 029869A-P3/4/1/1
	2.0
	103.0
	3.0
	98.0
	3.0
	2.370
	77.0

	P224 x IE 6541-P1/2/3/3
	2.0
	94.5
	4.0
	110.0
	4.0
	2.367
	47.5

	P224 x KNE 1149-P6/2/1/1
	1.0
	91.0
	3.0
	92.0
	3.5
	2.360
	75.1

	KNE 624 x IE 2187-P2/4/1/1
	1.5
	95.0
	3.0
	93.0
	3.5
	2.357
	73.2

	KNE 624 x IE 3038-P8/10/1/1
	3.0
	96.0
	3.0
	90.0
	3.5
	2.357
	74.5

	KNE 814 x IE 2008-P-4/4/1/1
	2.0
	93.5
	3.0
	104.5
	3.5
	2.353
	78.9

	P224 x IE 3169-P2/1/1/1
	2.0
	69.0
	3.0
	110.0
	4.5
	2.320
	72.1

	KNE 741 (check)
	1.5
	68.0
	6.5
	81.5
	2.0
	0.417
	72.0

	Grand mean (N=400)
	2.4
	87.8
	3.5
	93.0
	3.0
	1.736
	72.7

	Fpr
	<.001
	<.001
	<.001
	<.001
	0.912
	0.005
	0.009

	LSD
	1.8664
	12.971
	2.0114
	12.238
	2.7197
	0.9791
	16.399

	SE±
	0.9492
	6.597
	1.0229
	6.224
	1.3832
	0.4979
	8.34

	CV (%)
	38.8
	7.5
	29.3
	6.7
	46.8
	28.7
	11.5


* 1- resistant 9-highly susceptible 
Short duration advanced trial
A kit selected to escape terminal drought comprising of 24 entries and a short-duration commercial check U15 where evaluated in two dryland locations of Kiboko and Kampi ya Mawe in Kenya. In Kiboko, DAF ranged from 56 to 74 days with 14 entries with DAP shorter than the check, U15 (65 days). Entries IE 48 (56 days), IE 6996 (58), IE 6993 (60) and IE 563 (60) had the shortest DAP. High tillering was expressed by the entries, ranging from a mean 5-11 productive tillers per plant, with the highest tillering varieties being GBK-0111A (11 tillers), IE 48 (11 tillers and IE 563 (10 tillers). High threshability was seen among the entries, ranging from 75-81% with the check U 15 having 79%. Entries with best threshability where Acc 81, Unknown-Masindi, IE 3738, Kal, IE 5733 with 81%. Twenty of the 24 entries yielded higher than the check (1.97 t/ha), with IE 563 (3.01 t/ha), IE 5733 (2.91 t/ha) and GBK-011141A (2.84 t/ha) being the highest yielders. In Kampi ya Mawe eight of the varieties had shorter DAP than U15. Entries had high biomass with 11 entries having higher biomass than the check U15 (2.4 t/ha). Highest biomass was estimated in IE 2187 (4.1 t/ha) and Engenyi (3.5 t/ha). Grain yield ranged from 0.23 t/ha to 0.87 t/ha which was significantly lower than in Kiboko. Best yielders were IE 5733 (0.82 t/ha), IE 6993 (0.76 t/ha) and IE 4688 (0.66 t/ha). Threshability was also low and ranged from 33 to 68% with the check having 45%.  Combined analysis showed IE 5733 (1.89 t/ha), IE 563 (1.72 t/ha), IE 3738 (1.59 t/ha) and GBK-011141A (1.58 t/ha) to be the highest yielders (Table 15). Twenty of the entries performed better than the commercial check. Nine of the entries had shorter DAP compared to the check. The trial was repeated during the 2018 LR and promising entries from the two season data will be taken on farm during the 2018-19 season.
Medium duration finger millet
Thirty-five entries and a check were evaluated in 3 locations (Miwaleni and Mpambaa in Tanzania and Kiboko in Kenya). In Miwaleni, DAF ranged from 62 in the local to 73 in Wote Coll Sel 1. Accessions IE 5591 (62 days), IE 3330 (63 days), IE 4245 (64 days), IE 3612 (64 days) and IE 2440 (64 days) had the lowest DAP. Farmer local matured earlier than all the test accessions (93 days) compared to IE 5591 (97 days), IE 5129 (98 days), IE 4245 (99 days), IE 5388 (100 days) and IE 2440 (100 days). Grain yield ranged from 1.42-3.80 t/ha with a mean of 2.47 t/ha. The highest yielders were IE 2062 (3.80 t/ha), IE 3330 (3.26 t/ha), Wote coll sel 5 (3.07 t/ha), IE 2440 (2.99 t/ha), and IE 4257 (2.88 t/ha). Biomass yield ranged from 1.08-4.17 t/ha with the highest yielders being IE 3330 (4.17 t/ha), IE 5179 (4.00 t/ha), IE 3973 (3.92 t/ha), Wote coll sel 1 (3.75 t/ha) and IE 7482 (3.75 t/ha). At Mpambaa, agronomic scores ranged from 1-3.3 with all the test varieties except IE 5591 (3.3) scoring better than the farmer local (3.0). Seven of the varieties had scores of 1. The average number of tillers per plant was 7 and the highest were in KNE 628 and IE 2440 with 10 tillers. Eighteen varieties outyielded the commercial check P224 (1.76 t/ha) and the farmer local (1.74 t/ha). The best yielders were-IE 553 (2.50 t/ha), IE 6252 (2.48 t/ha), IE 4245 (2.38 t/ha) and IE 3612 (2.37 t/ha).
At Kiboko, DAF ranged from 61-87 in the farmer local, with half of the test entries (17) having lower DAP than the medium-duration commercial check P224 (70 days). Plant height ranged from 62-92 cm with all the varieties except one being shorter than the commercial check. Twenty-nine of the entries outyielded the commercial check P224 (1.56 t/ha), with the best yielders being IE 2062 (2.79 t/ha), IE 3973 (2.72 t/ha), IE 4245 (2.37 t/ha), IE 4677 (2.59 t/ha) and IE 5591(2.58 t/ha). Medium Duration-Kiboko. 
Combined analysis showed genotype to be highly significant for all the traits except agronomic aspect (Table 15). All entries expressed resistance to moderate resistance to blast (<5), with 3 being rated as highly resistant (score=1) and 32 resistant (score=3). Thirty out of the 35 entries outperformed the check (1.84 t/ha), with the best performers being IE 6252 (2.71 t/ha), IE 2062 (2.69 t/ha), IE 4245 (t/ha) and IE 2440 (2.53 t/ha). The trials were repeated during the 2018 LR. Data is being analysed and all the selected entries will be advanced on farm in the next season.

[bookmark: _Toc532472105]Table 15: Mean performance of 24 short-duration finger millet entries and a check evaluated in two locations in Kenya and Tanzania, 2017-2018 season.
	Entry
	DAYS 50% FLOWERING
	Plant height (cm)
	Number of tillers
	Plant stand at harvesting
	Grain yield (t/ha)
	Threshing (%)
	1000-seed mass (gm)

	IE 5733
	62
	58.9
	3.3
	50
	1.892
	68.3
	2.58

	IE 563
	59
	42.3
	4.7
	53
	1.729
	62.1
	2.77

	IE 3738
	61
	54.4
	2.5
	58
	1.591
	60.8
	2.42

	GBK-011141A
	66
	46.9
	3.7
	47
	1.580
	56.3
	2.65

	IE 6993
	59
	62.5
	1.8
	50
	1.551
	68.2
	2.67

	Unknown-Masindi
	62
	54.2
	3.3
	53
	1.503
	61.1
	2.52

	IE 4688
	63
	58.6
	2.8
	53
	1.475
	72.2
	2.78

	IE 6996
	69
	56.5
	2.5
	54
	1.405
	63.4
	2.88

	Acc 81
	66
	54.6
	3.0
	55
	1.373
	65.0
	2.25

	Kal
	61
	60.2
	2.5
	58
	1.368
	58.5
	2.60

	IE 4671
	62
	52.9
	3.6
	48
	1.367
	61.9
	2.63

	Otara chilgal
	66
	56.3
	2.6
	62
	1.326
	60.1
	2.40

	IE 6175
	70
	50.4
	2.3
	54
	1.322
	69.7
	2.88

	IE 48
	70
	43.6
	4.1
	49
	1.322
	62.2
	2.57

	Emiroit/Engeny
	61
	55.8
	2.5
	52
	1.291
	60.6
	2.48

	IE 2323
	68
	61.1
	2.6
	58
	1.264
	60.9
	2.78

	IE 3935
	64
	55.0
	2.8
	48
	1.217
	61.6
	2.67

	IE 7508
	68
	57.4
	1.9
	54
	1.197
	61.5
	2.50

	IE 3104
	69
	50.9
	4.0
	53
	1.190
	67.5
	2.22

	Emiroit
	63
	51.4
	2.8
	52
	1.167
	62.9
	2.12

	U 15 (Check)
	63
	61.4
	3.0
	51
	1.165
	61.9
	2.53

	IE 2187
	73
	73.0
	2.7
	55
	1.162
	59.5
	2.52

	Ekama- Amuria
	67
	60.0
	1.9
	50
	1.114
	65.7
	2.37

	Engenyi-Soroti
	64
	53.3
	2.2
	56
	1.085
	71.2
	2.45

	Kal-Dokolo
	61
	55.0
	2.2
	50
	1.030
	63.2
	2.10

	Mean
	64.7
	55.5
	2.8
	52.8
	1.347
	63.45
	2.53

	SE±
	4.436
	6.399
	0.8745
	5.91
	0.4077
	10.15
	0.4599

	CV (%)
	6.87
	11.57
	30.83
	11.19
	30.26
	16
	18.16

	LSD
	7.296
	10.52
	1.438
	9.582
	0.661
	16.46
	0.7492



[bookmark: _Toc532472106]Table 16: Mean performance of 20 best yielding finger millet varieties from 35 medium-duration entries and a check evaluated in three locations in Kenya and Tanzania, 2017-2018.
	Entry
	Blast disease score (1-9)
	DAF
	Plant height (cm)
	Agronomic aspect (1-5)
	No of tillers
	Lodging incidence 
	Grain yield (t/ha)
	Threshability (%)

	IE 6252
	3.2
	77.2
	84.3
	2.3
	5.3
	2.9
	2.712
	77.0

	IE 2062
	1.7
	78.8
	76.7
	1.7
	5.7
	0.4
	2.696
	83.1

	IE 4245
	1.7
	73.7
	78.5
	1.8
	4.4
	2.7
	2.630
	75.0

	IE 2440
	2.0
	76.8
	81.8
	2.3
	5.1
	1.6
	2.533
	74.3

	IE 617
	2.3
	80.0
	81.2
	2.1
	5.4
	0.8
	2.445
	81.8

	IE 6660
	1.7
	78.9
	80.7
	2.1
	4.7
	6.3
	2.373
	76.0

	IE 4257
	1.8
	77.1
	84.1
	1.9
	3.9
	1.8
	2.358
	78.4

	IE 5179
	3.3
	77.8
	73.6
	2.3
	5.4
	1.9
	2.355
	82.8

	IE 3973
	2.3
	76.1
	85.3
	1.9
	4.4
	3.6
	2.347
	81.6

	IE 553
	3.0
	79.0
	85.9
	1.6
	3.8
	4.2
	2.342
	71.9

	IE 3612
	3.7
	74.9
	87.7
	1.9
	3.8
	2.9
	2.314
	78.1

	Wote coll sel 7
	1.5
	78.2
	92.5
	2.1
	3.7
	3.9
	2.299
	78.5

	IE 5435
	1.3
	79.8
	99.9
	1.6
	4.6
	3.4
	2.296
	84.5

	Wote coll sel 5
	2.5
	77.8
	98.6
	1.6
	3.3
	3.8
	2.274
	78.2

	IE 4545
	5.2
	77.7
	84.8
	2.3
	4.6
	2.6
	2.265
	75.0

	IE 5591
	2.2
	76.4
	87.1
	2.4
	4.8
	1.8
	2.237
	73.2

	Wote coll sel 4
	1.5
	76.1
	80.6
	1.9
	3.8
	2.4
	2.207
	73.9

	IE 4677
	2.3
	75.6
	68.6
	2.5
	4.9
	1.3
	2.174
	75.4

	IE 5129
	1.8
	77.0
	90.6
	2.1
	3.8
	2.8
	2.167
	80.4

	IE 817
	1.3
	80.1
	82.4
	1.8
	3.2
	1.7
	2.144
	77.5

	Farmer local
	1.5
	72.8
	88.3
	2.5
	4.0
	3.2
	1.846
	81.5

	Mean (N=36)
	2.227
	78.234
	87.203
	2.027
	4.133
	3.013
	2.155
	78.283

	Fpr
	<001
	<001
	<001
	0.090
	<001
	<001
	<001
	0.002

	SE±
	1.188
	2.929
	8.81
	0.6664
	1.802
	2.959
	0.6285
	5.932

	CV (%)
	53.34
	3.74
	10.1
	32.83
	43.6
	98.01
	29.16
	7.58

	LSD
	1.635
	4.714
	14.18
	1.186
	2.9
	4.783
	1.014
	9.57



Pearl millet advanced yield variety trials
Ithookwe variety trial. Twenty-four pearl millet varieties and a check were evaluated in three locations in Kenya and Tanzania during the 2018 LR. In Ithookwe, Kitui in Eastern Kenya entries were highly significant (<0.001) for days to 50% flowering, plant height, number of plants lodged, threshability and grain yield. Entries with the shortest days to 50% flowering were IP 9229 (19 days), IP I90040 (23 days) and IP 9270 (27 days) while IP 8774 (52 days) and KAT PM (49 days) had the longest days to 50% flowering. All except one entry had days to 50% flowering lower than the check KAT FM. The highest yielders were KAT PM3 (1.49 t/ha), ICMV 221-White (1.31 t/ha) and IP 8774 (1.08 t/ha). KAT PM 3 and ICMV 221-White had the highest seed weight of 10.2 and 9.0 gm per 100-seed weight, respectively. 
At Mpambaa, Tanzania, entries expressed low disease and pest severity and incidence (Table 17). Grain yield ranged from 0.58 t/ha to 2.44 t/ha with 21 of the varieties outyielding the local check.  The best yielders were IP 8689, IP 19263, IP 15763, IP 11218 and IP 15733. Threshability ranged from 44-61.2%. 
In Miwaleni, days to 50% flowering ranged from 41-65 with IP 18625 (41), ICMV-White (44) and IP 18621 (45) having the shortest days to 50% flowering. Ten entries had 50% days to flowering lower than the commercial check ICMV 221 (51 days). Yield ranged from 1.25-3.08 t/ha with a mean of 1.90 t/ha; the best yielders were ICMV 221-White (3.08 t/ha), IP 18621 (2.70 t/ha), IP 15668 (2.68 t/ha) and ICMV 221 (2.34 t/ha). A combined analysis across three locations showed all entries as resistant (score <3) to diseases and pests (Table 18). ICMV 221 - White (1.69 t/ha), IP 18621 (1.53 t/ha), IP 15668 (1.52 t/ha) and IP 19263 (1.52 t/ha) were the highest yielders. These will be confirmed during this season and advanced on farm in the coming season. ICMV 221-3 and ICMV 221-white had the boldest seed.

Pearl millet hybrid advanced yield trial
The trial was evaluated in three locations. In Ithookwe, Kenya, all test hybrids except ICMA x ICMR 2 had longer days to flowering compared to check KAT FM 3 (46 days). Hybrids with lower DAF included ICMVA 98222 x ICMVR 2 (46 days), 4-2A-P1 x ICMV 88908 (47 days) 4-2A-P1 x ICMV 96603 (47 days), ICMVA 98222 x ICMR 11 (48 days), ICMVA 98222 x ICMR 12 (48 days) and ICMVA 98222 x ICMR 13 (48 days). Hybrids had low seed set ranging from 1-49%, with 25-1A-P1 x SDMV 96063 (48%), 253 x 254/KOG x IP 8768 (48%) and 4-2A-P1 x ICMV 88908 (49%) having the highest seed set compared to check KAT FM 3 (41%). Five hybrids, ICMVA 04888 x ICMR 3 (2.18 t/ha), ICMVA 04888 x ICMR 11 (2.16 t/ha), ICMVA 04888 x ICMR 15 (1.98 t/ha), ICMVA 04888 x ICMR 13 (1.71 t/ha) and ICMVA 04888 x ICMR 2 (1.69 t/ha) yielded higher than check KAT FM 3 (1.52 t/ha). However, none of the hybrids were significantly different from the check. 
In Miwaleni, hybrids with the lowest days to 50% flowering included 254 x 254/KOG x SDMV 94005 (44 days), ICMA 98222 x ICMR 13 (45 days), 4-2A-P1 x ICMV 96603 (45 days), 253 x 254/KOG x IP 8768 (45 days) and ICMA 98222 x ICMR 2 (45 days) (Table 19). Twenty one of the entries had yield twice that of the improved variety check, with the highest having yields four times higher than the improved variety check. The best yielders included ICMA 04888 x ICMR 3, ICMA 98222 x ICMR 13, ICMA 98222 x ICMR 10, ICMA 98222 x ICMR 12 and ICMA 04888 x ICMR 1. In Mpambaa, yield among the hybrids ranged from 0.64-2.51 t/ha with all hybrids outyielding the local check (0.51 t/ha) (Table 20) and representing 9-384 % yield advantage. The best yielders were ICMA 02777B1 x 15058(S-11 Plot) 4A Restorer line, ICMA 04888 x ICMR 3, ICMA 10777 x ICMV 221 white, ICMA 10777 /ICMR 08666 and 25-1A-P1 x ICMV 94151.


[bookmark: _Toc532472107]Table 17: Mean performance of 24 pearl millet varieties and check tested in Mpambaa, Tanzania, 2017-2018.
	Entry name
	Agronomic score (1 - 5) 
	Plant height (cm)
	Productive tillers
	No. of plants lodged
	Overall disease score (1 - 9) 
	Overall pest score (1 - 9)
	Grain yield (t/ha)
	Threshability (%)

	IP 8689
	2
	155.7
	32
	2
	3.3
	1.7
	2.443
	63.8

	IP 19263
	2
	145.7
	25
	4
	2.7
	2.0
	2.267
	65.2

	IP 15763
	2
	154.7
	25
	1
	2.3
	2.0
	1.693
	60.2

	IP 11218
	3
	93.8
	25
	4
	2.3
	2.0
	1.636
	58.3

	IP 15733
	2
	145.3
	22
	4
	2.7
	2.3
	1.628
	58.1

	IP 18789
	2
	141.3
	31
	1
	2.7
	2.0
	1.607
	56.9

	IP 19040
	2
	145.3
	22
	8
	3.0
	2.0
	1.531
	63.2

	IP 18625
	2
	148.7
	28
	3
	3.0
	2.7
	1.506
	55.5

	IP 15668
	3
	151.7
	30
	8
	2.7
	2.0
	1.49
	58.3

	IP 13789
	3
	148.3
	16
	4
	3.0
	2.0
	1.482
	58.1

	IP 8774
	3
	104.4
	22
	4
	2.3
	2.0
	1.479
	61.2

	IP 17088
	2
	157.7
	24
	5
	2.7
	2.0
	1.47
	57.8

	IP 19270
	2
	153.3
	32
	3
	2.3
	2.0
	1.392
	53.3

	IP 19372
	3
	161.7
	28
	8
	2.7
	2.0
	1.349
	52.6

	IP 15748
	2
	154.7
	30
	3
	2.0
	2.0
	1.316
	54.6

	IP 19229
	2
	155.3
	14
	4
	2.7
	1.7
	1.294
	56.5

	IP 8767
	3
	151.3
	21
	5
	2.7
	2.0
	1.292
	59.4

	ICMV 221 White
	3
	153
	24
	8
	2.7
	2.0
	1.147
	54.3

	IP 7388
	2
	163
	21
	3
	2.7
	2.3
	1.101
	51.0

	ICMV 221-3
	4
	134
	23
	9
	2.7
	2.0
	1.09
	55.8

	IP 18621
	3
	141.3
	22
	8
	2.3
	2.3
	1.03
	58.7

	Local Check 
	2
	133.7
	20
	0
	2.7
	2.0
	1.018
	57.2

	IP 18591 
	3
	140
	23
	7
	2.7
	2.0
	0.848
	53.9

	ICMV 221-White Br
	3
	139
	24
	17
	3.0
	2.3
	0.618
	44.0

	IP 8647
	2
	148.3
	19
	2
	3.0
	1.7
	0.584
	52.4

	Grand mean
	2.47
	144.85
	24.08
	4.95
	2.67
	2.04
	1.372
	56.81

	Fpr 
	0.006
	0.337
	0.28
	0.001
	0.554
	0.184
	0.001
	0.008

	LSD
	1.0341
	43.76
	11.77
	6.604
	0.8522
	0.538
	0.7152
	8.312

	SE±
	0.6276
	26.56
	7.142
	4.008
	0.5172
	0.3265
	0.4341
	5.044

	CV (%)
	25.7
	18.4
	29.2
	78
	19.4
	15.9
	31.7
	8.9



[bookmark: _Toc532472108]Table 18: Mean performance of 24 pearl millet varieties and check tested in three locations in Kenya and Tanzania, 2017-2018.
	Entry
	Days to 50% flowering
	Plant height (cm)
	Agronomic score (1-5) 
	No. of plants lodged
	Disease score (1-9) 
	Pest score (1-9)
	Grain yield (t/ha)
	Threshability (%)
	1000- seed mass (g)

	ICMV 221 - White 
	52
	188.9
	2
	6
	3
	3
	1.696
	57.05
	10.3

	IP 18621
	55
	192.7
	3
	4
	3
	3
	1.535
	54.95
	9.2

	IP 19263
	59
	190.9
	2
	2
	2
	3
	1.529
	54.73
	6.6

	IP 15668
	59
	172.3
	2
	3
	3
	3
	1.529
	54.16
	6.6

	IP 19270
	61
	202.1
	2
	2
	2
	2
	1.485
	52.97
	7.9

	IP 8774
	58
	168.3
	3
	4
	3
	3
	1.483
	54.63
	9.0

	IP 8689
	58
	199.1
	3
	2
	3
	3
	1.48
	52.09
	8.6

	IP 15763
	60
	206.6
	2
	2
	2
	3
	1.476
	55.7
	6.4

	IP 11218
	60
	184.7
	3
	3
	2
	3
	1.404
	55.07
	8.1

	IP 19040
	55
	188.7
	2
	3
	3
	3
	1.381
	53.54
	8.3

	IP 18625
	54
	200
	2
	2
	3
	3
	1.295
	48.88
	8.4

	IP 18789
	62
	180
	2
	1
	3
	2
	1.281
	51.95
	6.7

	IP 15733
	63
	180.3
	2
	3
	2
	3
	1.258
	51.84
	7.7

	IP 19372
	64
	198.5
	3
	4
	3
	3
	1.246
	51.05
	7.4

	ICMV 221 - 3
	56
	164.7
	3
	5
	2
	2
	1.241
	61.01
	11.4

	Farmer Local
	64
	179.1
	2
	2
	3
	3
	1.233
	57.78
	6.6

	IP 17088
	55
	195.3
	2
	2
	2
	2
	1.21
	52.02
	7.6

	IP 7388
	61
	189.6
	2
	1
	2
	3
	1.169
	49.75
	5.5

	IP 13946
	65
	190.9
	2
	2
	3
	3
	1.149
	49.7
	6.0

	IP 8647
	59
	199.2
	2
	2
	3
	3
	1.123
	48.87
	7.3

	IP 15748
	58
	203.2
	2
	1
	3
	3
	1.101
	50.92
	7.2

	IP 8767
	59
	203.6
	3
	3
	3
	2
	1.02
	52.76
	6.5

	IP 19229
	62
	196.4
	2
	2
	2
	2
	0.982
	46.99
	8.0

	ICMV 221 - White Br
	59
	166.5
	3
	9
	3
	3
	0.949
	51.22
	7.3

	IP 18591
	58
	188.8
	3
	3
	2
	3
	0.935
	50.69
	8.5

	Mean
	58.956
	189.216
	2.350
	2.956
	2.540
	2.733
	1.288
	52.813
	7.733

	Fpr
	NS
	<.001
	NS
	<.001
	NS
	NS
	0.015
	0.016
	<.001

	SE±
	7.88
	20.49
	0.8321
	2.924
	1.076
	0.8418
	0.4465
	7.019
	0.9645

	CV (%)
	13.37
	10.83
	35.41
	98.93
	42.37
	30.8
	34.57
	13.29
	12.47

	LSD
	12.72
	33.07
	1.0252
	4.719
	1.737
	1.359
	0.7378
	11.6
	1.587



A combined analysis of the sites showed hybrids flowering between 55-64 days, with all the hybrids flowering earlier than the check Kitui Local (Table 21). All hybrids had good to average agronomic scores (1-3). Hybrids performed 2-6 times better than the local check, with the best performers being ICMA 04888 X ICMR 3 (2.43 t/ha), ICMA 99224 X ICMR 17 (1.75 t/ha), ICMA 98222 X ICMR 11 (1.73 t/ha) and ICMA 98222 X ICMR 15 (1.72 t/ha). These will be advanced to on farm testing next season.

[bookmark: _Toc532472109]Table 19: Mean performance of 24 pearl millet hybrids and check tested at Miwaleni, Tanzania, 2017-2018.
	Hybrid Name
	Agronomic score (1-5)
	Days to 50% flowering
	Plant height (cm)
	Total number of tillers
	No. of productive tillers
	Overall disease score
	Overall pest score 
	Grain yield (t/ha)
	Threshability (%)

	ICMA 04888 x ICMR 3
	1
	46
	144
	131
	74
	4
	4
	2.882
	78

	ICMA 98222 x ICMR 13
	2
	45
	176
	151
	84
	4
	4
	2.837
	72

	ICMA 98222 x ICMR 10
	1
	49
	161
	101
	46
	3
	3
	2.629
	77

	ICMA 98222 x ICMR 12
	1
	47
	166
	109
	62
	4
	4
	2.432
	77

	ICMA 04888 x ICMR 1
	2
	47
	168
	141
	85
	2
	3
	2.411
	78

	ICMA 10777 x ICMV 221 White
	2
	49
	185
	112
	72
	3
	3
	2.294
	75

	ICMA 98222 x ICMR 9
	3
	46
	139
	109
	73
	2
	2
	2.220
	79

	25-1A-P1 x IP 8856
	2
	48
	194
	127
	58
	3
	3
	2.213
	69

	4-2A-P1 x ICMV 96603
	2
	45
	163
	119
	87
	2
	2
	2.119
	71

	25-1A-P1 x ICMV 94151
	2
	48
	195
	103
	48
	3
	4
	2.108
	74

	47-3A-P6 x 15058(S-11plot)4A restorer
	3
	49
	196
	154
	66
	3
	3
	2.088
	79

	253 x 254/KOG x IP 8768
	3
	45
	181
	135
	89
	5
	3
	1.944
	74

	254 x 254/KOG x SDMV 94005
	3
	44
	167
	143
	89
	2
	3
	1.842
	72

	ICMA 02777B1 x 15058 (S-11plot)4A restorer line
	4
	59
	217
	81
	40
	1
	3
	1.738
	74

	25-1A-P1 x SDMV 94014
	3
	49
	206
	125
	67
	5
	4
	1.737
	48

	ICMA 10777 x ICMR 08666
	2
	49
	169
	123
	58
	3
	2
	1.716
	71

	ICMA 98222 x ICMR 11
	2
	46
	141
	104
	71
	2
	2
	1.684
	71

	4-2A-P1 x ICMV 88908
	3
	59
	134
	34
	29
	2
	2
	1.656
	77

	ICMA 98222 x ICMR 3
	2
	50
	127
	90
	31
	2
	3
	1.622
	77

	ICMA 99222 x ICMR 15
	2
	50
	173
	91
	46
	4
	2
	1.588
	75

	25-1A-P1 x SDMV 96063
	4
	49
	168
	78
	46
	2
	3
	1.365
	73

	25-1A-P1 x ICMR 08888
	3
	49
	175
	120
	57
	2
	2
	1.364
	56

	ICMA 98222 x ICMR 2
	2
	45
	141
	101
	67
	3
	3
	0.876
	64

	ICMA 99224 x ICMR 17
	2
	49
	152
	42
	19
	1
	3
	0.859
	84

	Check
	5
	57
	120
	51
	33
	2
	3
	0.615
	71

	Grand mean
	3
	49
	166
	107
	60
	3
	3
	1.874
	73



[bookmark: _Toc532472110]Table 20: Mean performance of 24 pearl hybrids and check tested at Mpambaa, Tanzania,  2017-2018.
	Hybrids
	Seeding vigour (1-5)
	Agronomic score       (1 - 5)
	Plant height (cm)
	Productive tillers 
	Overall disease score 
	Overall pest score 
	No of plants lodged 
	Grain yield (t/ha)
	Thresh-ability (%)

	ICMA 02777B1 x 15058(S-11 Plot) 4A Restorer line
	3
	4
	168
	11
	2.7
	2.3
	1
	2.513
	64

	ICMA 04888 x ICMR 3
	1
	2
	124
	16
	3.0
	2.0
	2
	2.328
	62

	ICMA 10777 x ICMV 221 white
	2
	3
	137
	16
	2.3
	2.3
	7
	2.056
	59

	ICMA 10777 x ICMR 08666
	2
	3
	130
	12
	2.7
	2.0
	11
	1.909
	54

	25-1A-P1 x ICMV 94151
	2
	2
	134
	7
	2.3
	2.7
	1
	1.811
	62

	ICMA 98222 x ICMR 10
	1
	2
	132
	15
	2.0
	2.0
	2
	1.792
	63

	ICMA 98222/ICMR 3
	1
	2
	128
	17
	3.0
	2.0
	10
	1.681
	58

	4-2A-P1 x ICMV 88908
	3
	4
	145
	21
	2.3
	1.7
	3
	1.619
	63

	47-3A-P6 x 15058(S-11 Plot)4A Restorer line
	2
	3
	142
	13
	2.0
	2.3
	1
	1.572
	62

	ICMA 99224 x ICMR 17
	2
	3
	140
	16
	2.0
	1.3
	6
	1.388
	64

	4-2A-P1 x ICMV 96603
	2
	3
	138
	20
	2.3
	2.0
	2
	1.312
	60

	25-1A-P1 x IP 8856
	2
	3
	147
	15
	2.3
	2.3
	1
	1.221
	58

	ICMA 99222 x ICMR 15
	2
	3
	137
	15
	3.0
	2.0
	1
	1.101
	57

	ICMA 98222 x ICMR 9
	2
	4
	127
	14
	3.0
	2.0
	18
	1.074
	60

	254 x 254/KOG x SDMV 94005
	2
	3
	122
	20
	3.0
	1.7
	9
	1.006
	63

	ICMA 04888 x ICMR 1
	2
	3
	128
	13
	2.7
	1.7
	4
	0.988
	59

	ICMA 98222 x ICMR 13
	2
	3
	125
	16
	2.3
	1.7
	10
	0.872
	63

	25-1A-P1 x SDMV 96063
	2
	2
	124
	12
	3.0
	2.0
	3
	0.845
	59

	25-1A-P1 x ICMR 08888
	2
	3
	117
	7
	2.3
	2.3
	6
	0.808
	64

	ICMA 98222 x ICMR 12
	1
	2
	136
	20
	2.0
	2.0
	7
	0.750
	56

	ICMA 98222 x ICMR 11
	2
	4
	125
	10
	2.3
	2.0
	11
	0.718
	58

	253 x 254/KOG/IP 8768
	2
	3
	120
	18
	2.7
	2.0
	10
	0.664
	57

	25-1A-P1 x SDMV 94014
	1
	2
	135
	18
	2.7
	2.0
	5
	0.646
	52

	ICMA 98222 x ICMR 2
	2
	3
	121
	7
	3.3
	2.0
	12
	0.568
	42

	Local check
	2
	2
	141
	16
	2.7
	2.0
	0
	0.519
	43

	Grand means
	2.10
	2.85
	137.13
	15.23
	2.56
	2.01
	4.15
	1.36
	58.10

	FPr
	0.095
	0.1
	<.001
	0.927
	0.069
	0.723
	<.001
	<.001
	0.01

	LSD
	1.0722
	1.692
	17.79
	14.219
	0.9487
	0.7763
	6.7
	0.8827
	11.315

	SE±
	0.6502
	1.026
	10.79
	8.623
	0.5753
	0.4708
	4.063
	0.5353
	6.862

	CV (%)
	34.8
	36.5
	8.1
	58.3
	22.9
	23.7
	73.3
	42.6
	11.8




[bookmark: _Toc532472111]Table 21: Mean performance of 24 pearl hybrids and check tested in three locations in Kenya and Tanzania, 2017-2018.
	Entry
	Days 50% flowering
	Plant height (cm)
	Agro-nomic score (1-5)
	No of productive tillers 
	Lodged plants
	Yield (t/ha)
	Threshability
(%)

	ICMA 04888 X ICMR 3
	56
	135
	1
	31
	3
	2.436
	67

	ICMA 99224 X ICMR 17
	59
	147
	2
	29
	6
	1.745
	64

	ICMA 98222 X ICMR 11
	56
	144
	2
	24
	10
	1.733
	63

	ICMA 98222 X ICMR 15
	60
	152
	2
	25
	5
	1.716
	56

	ICMA 04888 X ICMR 1
	58
	150
	2
	26
	5
	1.703
	61

	ICMA 10777 XICMV 221 White
	58
	156
	3
	27
	6
	1.634
	57

	ICMA 98222 X ICMR 3
	56
	134
	2
	21
	5
	1.591
	64

	ICMA 98222 X ICMR 10
	55
	141
	2
	19
	10
	1.469
	64

	4-2A-P1XICMV 88908
	56
	158
	3
	39
	5
	1.424
	58

	4-2A-P1XICMV 96603
	57
	151
	3
	32
	4
	1.403
	58

	ICMA 10777 XICMR  08666
	59
	147
	3
	26
	6
	1.363
	50

	ICMA 0277B1X15058(S-11 Plot)4A Restorer line
	64
	181
	3
	23
	2
	1.363
	55

	47-3A-P6X15058(S-11 Plot)4A Restorer line
	61
	160
	3
	26
	6
	1.34
	54

	ICMA 98222 X ICMR 13
	56
	132
	2
	25
	11
	1.331
	63

	ICMA 98222 X ICMR 2
	58
	131
	2
	20
	10
	1.287
	54

	ICMA 98222 X ICMR 12
	57
	145
	2
	26
	8
	1.27
	59

	25-1A-P1XICMR 94151
	59
	159
	3
	19
	3
	1.266
	53

	25-1A-P1XSDMV 94014
	58
	160
	3
	33
	6
	1.264
	46

	254 x 254/KOGXSDMV 94005
	56
	135
	4
	34
	9
	1.171
	55

	ICMA 98222 X ICMR 9
	56
	129
	3
	27
	13
	1.132
	56

	25-1A-P1XIP 8856
	62
	161
	3
	27
	2
	1.131
	50

	25-1A-P1XSDMV 96063
	60
	153
	3
	18
	5
	1.012
	53

	253 x 254/KOGXIP 8768
	56
	136
	3
	31
	7
	0.965
	55

	25-1A-P1XICMR 08888
	59
	140
	3
	23
	6
	0.938
	51

	Kitui Local (Check)
	75
	163
	3
	19
	5
	0.38
	38

	Mean
	58.72
	147.99
	2.51
	26.04
	6.23
	1.36
	56.10

	SE±
	3.80
	11.34
	0.86
	9.08
	3.59
	0.46
	7.64

	CV (%)
	6.48
	7.66
	34.14
	34.82
	57.6
	33.37
	13.51

	LSD
	6.14
	18.31
	1.06
	14.70
	5.79
	0.77
	9.94


Participatory variety and hybrid selection trials 
Sorghum-Kenya
Five elite varieties of sorghum (selected from advanced trials the previous season) and one local check were planted in 8 farmers’ fields in one ward each in Busia, Siaya and Homabay counties at the onset of the long rain season in March 2018. The management of the trials was done by the farmers and a participatory evaluation done at crop maturity before harvest during field days. The farmers were grouped by gender and youth during crop evaluation. Priority traits were determined by the farmers through a focused discussion. The common traits of interest across gender and youth for finger millet were head size, disease resistance (especially head smut) and earliness, resistance to lodging, resistance to bird damage, plant height, grain size and color. 
The test varieties outperformed the check across the sites. Variety IESV 92022/1 SH had the highest yield (2.22 t/ha) (Table 22). 
[bookmark: _Toc532472112]Table 22: Mean performance of sorghum varieties in participatory variety selection trial, western Kenya, 2018 LR.
	Variety
	Plant height (cm)
	Leaf blight score (1-9)
	Anthracnose score
 (1-9)
	Agronomic score
(1-5)
	Overall pest score
( 1-9)
	Overall disease score (1-9)
	Grain yield            (t/ha)

	IESV 92022/1 SH
	182
	4
	5.0
	1.5
	3.0
	5.0
	2.225

	IESV 24029 SH
	162
	5
	3.0
	1.0
	3.0
	4.0
	1.890

	IS 21018
	204
	4
	4.0
	1.0
	3.0
	5.0
	1.785

	IESV 92042 SH
	223
	4
	4.0
	2.0
	2.0
	6.0
	1.295

	IS 8193
	201
	5
	5.0
	2.0
	3.0
	6.0
	1.215



Based on field performance, the farmers across gender and youth and across the sites selected IESV 24029 SH, IS 21018 and IESV 92022/1 SH (Table 23) for head size, grain size, seed color, earliness and resistance to bird damage. Variety IESV 24029 SH is already being promoted across the counties and is in the NPT. IS 21018 and IESV 92022/1 SH will be entered in the NPT in 2019 long rain season.
[bookmark: _Toc532472113]Table 23: Farmer ranking of sorghum varieties in participatory variety selection trial, western Kenya, 2018 LR.
	Entry name
	Rank

	 
	Siaya
	Homabay
	Bunyala

	IESV 24029 SH
	4
	1
	2

	IESV 92022/1 SH
	4
	1
	5

	IESV 92042 SH
	2
	4
	2

	IS 21018
	1
	1
	1

	IS 8193
	3
	6
	6

	Local variety
	6
	4
	4



Participatory variety and hybrid selection trials, Tanzania, 2018

Six elite varieties (plus 2 commercial and 1 local checks) and six hybrids (plus I released hybrid, I released variety and a local check) were constituted into a participatory variety and a participatory hybrid trial respectively and planted on farmers’ fields. Each farmer planted all the test varieties or the test hybrids in 10x10 m plot per line and each farmer was therefore treated as a replication.  Other than data on agronomic traits, data was also taken on farmer evaluation of the lines in the field and for various culinary uses.  The best varieties across the sites were IESV 92172 DL, CR 35:5 and IESV 24029 SH with grain yields between 2.46 and 3.12 t/ha which was 7-35% yield advantage over the best check Gangisi (2.31 t/ha) (Table 24 and 25). 

Although IESV 92174 DL had grain yields significantly similar to the check variety, it was highly rated by farmers for all traits (Table 26). The three best varieties and IESV 92174 DL will be entered in onfarm trials next season. The hybrids recorded grain yields higher than the OPVs at Iramba (Table 27). Three hybrids (IESH 25008, IESH 22023 and IESH 22009) had yields of 4.00 t/ha and 48-70% yield advantage over released hybrid check NACO SH 1 (3.02 t/ha) (Table 26). Due to low rainfall, hybrid yields were lower at Mpambaa although the best hybrid ICSA 11004 X ICSR 89058 outyielded the local check by 77% (Table 28). Hybrids IESH 2008 and IESH 22023 were rated better farmers (Table 29). These two hybrids have been selected for NPT 2019. 

[bookmark: _Toc532472114][bookmark: _Hlk526003279]Table 24: Mean performance of sorghum varieties in participatory variety selection trial, Iramba, Tanzania, 2018 LR.

	Entry name
	Days to 50%
flowering
	Plant height
(cm)
	Grain yield
(t/ha)
	Threshability
(%)

	IESV 92172 DL
	69
	127
	3.125
	69

	CR 35:5
	57
	137
	2.592
	67

	IESV 24029 SH
	63
	137
	2.469
	66

	Gangisi
	57
	174
	2.311
	62

	IESV 92174 - DL
	68
	141
	2.283
	68

	ASARECA 24-4-1
	55
	128
	1.973
	66

	KARI Mtama 1
	60
	157
	1.963
	66

	R. 8602
	57
	118
	1.856
	59

	Hakika
	55
	131
	0.640
	48

	Grand mean
	60
	139
	2.135
	64

	SE±
	0.474
	19.87
	0.733
	6.221

	LSD0.05
	0.615
	25.74
	0.949
	8.06

	CV%
	0.8
	14.4
	32.7
	9.6




[bookmark: _Toc532472115]Table 25: Mean performance of sorghum varieties in participatory variety selection trial, Mpambaa, Tanzania, 2018 LR.
	Entry name
	Days to 50% flowering
	Plant height (cm)
	Disease damage score (1-9)
	Agronomic score
 (1-5)
	Grain yield
(t/ha)
	Thresh-ability (%)

	IESV 92172 DL
	78
	109
	3
	3
	1.297
	53

	CR 35:5
	78
	132
	2
	2
	1.352
	63

	Gadam x IS 8193
	83
	123
	4
	2
	1.281
	60

	IESV 92174 DL
	88
	118
	3
	3
	1.562
	67

	R 8602
	71
	105
	3
	2
	1.891
	53

	ASARECA 24-4-1
	68
	120
	2
	2
	1.836
	71

	KARI Mtama 1
	89
	153
	3
	3
	1.125
	60

	Local variety
	127
	220
	5
	4
	0.703
	45

	Grand Mean
	85
	135
	3
	2
	1.381
	59

	SE±
	10.09
	19.02
	0.598
	0.721
	0.4144
	15.29

	LSD0.05
	14.84
	27.97
	0.879
	1.06
	0.6093
	22.49

	CV%
	11.9
	14.1
	19.1
	30.7
	30
	25.8

	
	
	
	
	
	
	



[bookmark: _Toc532472116]Table 26: Farmer rating of sorghum varieties in participatory variety selection trial across Iramba and Mpamba, Tanzania, 2018 LR (1- very poor, 5-very good).
	Variety
	Maturity
	Plant
 height
	Grain 
size
	Grain color
	Grain yield
	Threshability
	Ugali
	Uji
	Beer

	ASARECA 24-4-1
	5
	4
	4
	4
	4
	4
	3
	3
	4

	CR 35:5
	4
	5
	4
	5
	4
	4
	4
	4
	4

	Gangisi
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Hakika
	4
	4
	4
	4
	4
	5
	4
	4
	4

	IESV 24029 SH
	5
	4
	5
	5
	4
	4
	4
	4
	4

	IESV 92172DL
	4
	5
	4
	4
	4
	4
	4
	4
	4

	IESV 92174DL
	5
	4
	5
	5
	4
	4
	4
	4
	4

	KARI Mtama 1
	4
	4
	4
	4
	4
	4
	5
	4
	4

	R. 8602
	5
	5
	5
	4
	5
	5
	3
	4
	3




[bookmark: _Toc532472117]Table 27: Mean performance of sorghum hybrids in participatory hybrid selection trial.
	Hybrid name
	Days to 50%
flowering
	Plant height
(cm)
	Agronomic
score (1-5)
	Grain yield
(t/ha)

	IESH 25008
	72
	147
	1
	5.152

	IESH 22023
	71
	196
	2
	4.907

	IESH 22009
	70
	160
	1
	4.469

	NACO SH 1
	73
	164
	1
	3.029

	IESH 25007
	71
	187
	1
	2.880

	IESH 28014
	69
	163
	1
	2.635

	ICSA 11004 x ICSR 89058
	75
	169
	1
	1.792

	Gangisi (local check)
	67
	193
	1
	1.049

	Hakika (com check)
	68
	130
	2
	0.667

	Grand Mean
	71
	167
	1
	3

	SE±
	0.32
	22.65
	0.87
	0.36

	LSD0.05
	0.41
	29.35
	1.13
	0.46

	CV%
	0.40
	13.40
	28.10
	11.10



[bookmark: _Toc532472118]





Table 28: Mean performance of sorghum hybrids in participatory hybrid selection trial, Mpambaa Tanzania, 2018 LR.
	Entry Name
	Days to                                      50% flowering
	Plant height (cm)
	Disease damage score (1-9)
	Insect damage  score (1-5)
	Agronom-ic score        (1-5)
	Grain yield (t/ha)
	Thresh-ability(%)

	ICSA 11004 X ICSR 89058
	82
	163
	3
	3
	2
	1.797
	70

	NACO SH 1
	81
	153
	3
	3
	2
	1.719
	62

	IESH 25007
	81
	168
	3
	3
	2
	1.641
	63

	IESH 22009
	81
	149
	3
	3
	2
	1.406
	61

	IESH 28014
	88
	164
	3
	3
	2
	1.281
	54

	IESH 22023
	76
	166
	3
	3
	3
	1.250
	57

	IESH 25008
	82
	156
	3
	3
	3
	1.172
	58

	Local variety
	96
	204
	4
	4
	2
	1.016
	53

	Grand mean
	83
	165
	3
	3
	2
	1.410
	60

	SE±
	10.21
	33.58
	0.53
	0.40
	0.59
	0.59
	12.61

	LSD0.05
	15.02
	49.38
	0.78
	0.55
	0.88
	0.87
	18.55

	CV%
	12.3
	20.3
	16.2
	12.6
	28.1
	31.8
	21.1




[bookmark: _Toc532472119]Table 29: Farmer rating of sorghum hybrids in participatory hybrid selection trial, Iramba, Tanzania, 2018 LR (1- very poor, 5-very good).
	Hybrid name
	Plant height
	Grain
 size
	Grain 
color
	Grain
 yield

	IESH 25008
	4
	4
	3
	4

	IESH 22023
	4
	4
	3
	3

	IESH 22009
	4
	5
	4
	4

	Naco SH 1
	4
	4
	4
	5

	IESH 25007
	3
	5
	4
	3

	IESH 28014
	4
	5
	4
	4

	ICSA 11004 x ICSR 89058
	5
	4
	4
	2

	Gangisi (local check)
	4
	5
	4
	3

	Hakika (com check)
	1
	1
	1
	3



On farm sorghum evaluation trials conducted in Mbozi, Babati and Kilosa Districts:  Suba Agro Trading and Engineering Company, a seed company partnering in the project, evaluated 6 sorghum varieties and improved check Macia in Mbozi Farm, Mvumi Farm in Kilosa district and Mara Farm in Babati district. The evaluated varieties were IESV 92041 SH, Gadam, Wagita, IESH 25008, IESH 22023 and IS 8193 received from ICRISAT-Nairobi. At Mbozi Farm, significant mean grain yield differences were observed among the varieties. Grain yield ranged from 1.86- 3.02 t/ha ​with a location mean of 2.45 t/ha.  Variety IESV 92041 SH, followed by Wagita and IESH 22023, were the best yielders with mean grain yields of 3.02 t/ha​, 2.89 t/ha and 2.61 t/ha​, respectively. The improved check Macia had the lowest grain yield of 1.86 t/ha. At Mara Farm, varieties IESV 92041 SH, IESH 22023 and Wagita had highest yield of 2.28 t/ha​, 1.84 t/ha and 1.81 t/ha​, respectively, while Macia and Gadam had the lowest grain yield of 1.28 t/ha and 1.43 t/ha​, respectively.  Grain yield at Mvumi site ranged from 1.08 t/ha1 to a high of 2.44 t/ha​, with a location mean of 1.84 t/ha​. Variety IESH 22023 had the highest grain yield of 2.44 t/ha that was significantly higher than IESH 25008 (1.80 t/ha​), Gadam (1.55 t/ha​) and Macia (1.08 t/ha​). A combined analysis of data from the three sites indicate that IESH 22023 (2.30 t/ha​), Wagita (2.26 t/ha​) and IS 8193 (2.14 t/ha​) outyielded IESH 25008 (1.84 t/ha​) Gadam (1.69 t/ha​) and Macia (1.40 t/ha​). The trials will be repeated to confirm the results.
Finger millet
Participatory variety selection in Tanzania: Seven varieties and a check were planted during the 2018 long rains  in 4 districts in Tanzania. In each district, an average of 8 farmer sites were established and evaluated. In Singida, days to 50% flowering ranged from 71 in IE 6072 to 104 in the Local check, while days to maturity ranged from 108 in IE 6072 and Kal (Millet) to 173 in the local check (Table 30). Yield ranged from 1.00 t/ha in IE 6072 to 1.56 t/ha in IE 3038. Best yielders were IE 3038 (1.56 t/ha), Acc 3779 (1.53 t\ha), Kal (millet) (1.50 t/ha) and Kafumbata (1.20 t/ha) compared to the local check with 1.09 t/ha. Farmers ranked IE 3169 as the best with 44 points with most of the traits given very good (5 points). This was followed by Kal (millet (44 points) and IE 6072 with the Local check having 35 points. The highest yielders were ranked 5th and 6th and lower than the farmer local.
In Iramba, all the varieties had fewer days to flowering compared to the check, National (82 DAP) (Table 31). Three of the varieties out yielded the check (3.6 t/ha) and included Acc 3779 (4.1 t/ha), IE 3169 (3.8 t/ha) and IE 3038 (3.7 t/ha). Overall, farmers ranked 5 varieties -- IE 6072, Kal, IE 3169 and GBK 011141 and check National as very good (score 5) and 3 varieties (IE 3038, Acc 3779 and Kafumbata) as good (score 4). Varieties IE 3038 and Acc 3779 received a good score (4) for drought tolerance, early maturity, good threshability, appearance at maturity and after maturity traits.  The total scores for the different traits by farmers placed IE 3038 as the best with 46 points, followed by Kafumbata (44 points), Acc 3779 and Acc 6072 with 41 points. The check National was in 6th position. 
Released varieties P224 and U15 and those at advanced stages of release (Acc 32 and KNE 628) were given to farmers to plant in bigger promotional plots. These were also assessed by the extension staff and farmers. Average yield was in the order of: Acc 32 (4.7 t/ha), P224 (4.5 t/ha), KNE 628 (4.3 t/ha) and U15 (3.7 t/ha). Farmers ranked Acc 32 and P224 as very good (score 5) and KNE 628 and U15 as good (score 4). Acc 32 was ranked as very good (score 5) for grain yield and grain size, while P224 was ranked very good for Ugali quality and KNE 628 for drought tolerance. Total ranking placed KNE 628 as the best (49 points) followed by  P224 (47 points), U15 (36 points) and Acc 32 (34 points).. 
In Kenya, finger millet PVS was established on station at Alupe and in farmers’ fields in four counties of Busia, Siaya, Bunyala and Homa bay. During evaluation, farmers and stakeholders were grouped by gender into women, men, and youth. Each group was required to state the important traits they use for selection. It was observed that the order of traits of importance differed with groups (Table 32 and 33). Women had priorities ranging from head size (yield related), early maturity (food security) and grain color (quality/market); men preferred head size (yield trait), grain size (yield related) and lodging resistance (yield related); while the youth preferred the first three traits identical as women. So women and youth had traits catering to yield, food security and quality, while the men were mainly concerned with yield. Women considered more traits for selection followed by youth, with the men considering the least. 
On station, the 10 entries were evaluated. The priority trait arrangement differed among the groups although they all had about the same traits of importance. Head size, plant height and grain color were important among all the gender and age groups. Youth had fewer traits for selection, although students surprisingly had the same number of traits as women and men (Table 32). Different groups ranked the varieties differently, but overall IE 3779, IE 4115 and SEC 915 were the favourites. On farm, women selected IE 3779, U15 and Ending as their best; youth selected IE 3779, SEC 915 and KNE 628 and men selected IE 3779, SEC 915 and Ending as their favourites. Overall, IE 3779, SEC 915 and Ending were the most favourite (Table 33). The trials were repeated this season and the varieties selected on-farm will be advanced to NPT as candidates for release.
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[bookmark: _Toc532472120][bookmark: _Hlk528934714]Table 30: Mean of the agronomic traits and farmer ranking of 7 finger millet varieties and a local check evaluated on farm in Singida, Tanzania, 2018 LR.
	Genotype
	DAF
	Plant height (cm)
	Yield (t/ha)
	Farmer scores

	
	
	
	
	Maturity period
	Plant height
	Grain Size
	Grain color
	Grain yield
	Thresh-ability
	Porridge quality
	Beer quality
	At maturity
	At harvest
	Total score
	Total ranking

	IE 3169 
	102
	87
	1.13 (6)
	5
	3
	5
	5
	4
	5
	5
	5
	5
	4
	44
	1

	Kal (millet) 
	73
	82
	1.50 (3)
	5
	4.5
	4.5
	3
	4
	4
	4
	4
	4
	5
	40
	2

	IE 6072 
	71
	77.5
	1.00 (7)
	5
	4
	2.5
	3
	2
	4
	5
	5
	5
	2
	35
	3

	Local check  
	104
	93.5
	1.09 (8)
	2
	5
	4.5
	4.5
	2.5
	4.5
	4
	3
	3.5
	3
	35
	4

	IE 3038 
	76
	79.5
	1.56 (1)
	4
	3.5
	5
	3.5
	3
	3.5
	3.5
	3
	4
	3
	36
	5

	ACC 3779 
	80
	84.5
	1.53 (2)
	2
	4.5
	2.5
	4
	3
	3
	3.5
	3
	3.5
	4
	32
	6

	GBK 011141 
	82
	85
	1.19 (5)
	2
	3
	4
	3
	2
	4.5
	4.5
	5
	2
	1
	29
	7

	Kafumbata 
	81
	72
	1.20 (4)
	3
	2.5
	2.5
	3
	3
	3.5
	3.5
	3
	3.5
	3.5
	30
	8

	Mean
	83.6
	82.6
	1.28
	3.5
	3.8
	3.8
	3.6
	2.9
	4.0
	4.1
	3.9
	3.8
	3.2
	34.8
	



[bookmark: _Toc532472121]Table 31: Mean of the agronomic traits and farmer ranking of 7 finger millet varieties and a local check (National) evaluated on farm in Iramba, Tanzania, 2018 LR.
	 
Entry name
	 
DAP
	 
Plant height (cm)
	 
Yield (t/ha)
	Farmer scoring

	
	
	
	
	Drought tolerance
	Early maturity
	Plant height
	Grain size
	Grain color
	Grain yield
	Thresh-ability %
	Ugali quality
	Porridge quality
	Beer quality
	 At maturity
	After
harvest
	Ranking
	Position

	ACC 3779 
	84
	98
	4.1
	4
	4
	3
	3
	3
	2
	4
	3
	3
	3
	4
	3
	42
	3

	IE 3169 
	84
	98
	3.8
	2
	2
	3
	3
	2
	4
	2
	3
	2
	2
	2
	3
	37
	8

	IE 3038 
	86
	99
	3.7
	4
	4
	3
	3
	3
	2
	4
	3
	3
	3
	4
	4
	46
	1

	Check
	88
	93
	3.6
	2
	2
	4
	3
	3
	3
	2
	3
	3
	3
	2
	3
	38
	6

	GBK 01141 
	86
	80
	3.2
	2
	3
	2
	3
	2
	4
	2
	3
	3
	3
	3
	3
	37
	7

	IE 6072 
	85
	78
	2.8
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	4
	42
	4

	Kal (Millet) 
	82
	101
	2.6
	3
	3
	2
	3
	3
	4
	3
	3
	3
	3
	3
	3
	41
	5

	Kafumbata 
	83
	104
	2.4
	3
	3
	3
	3
	4
	3
	3
	2
	4
	4
	3
	4
	44
	2

	Grand 
	85
	94
	3.3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	41
	 





[bookmark: _Toc532472122]Table 32: Farmer ratings disaggregated by gender and age for on station finger millet PVS trial established in Alupe, Kenya.
	a) Men
	
	
	
	
	
	
	
	
	

	Entry
	Head
 size
	Plant height
	Grain color
	Market preference
	Early maturity
	Disease resistance
	Yield
	Total score
	Ranking

	KNE 814
	4
	5
	5
	3
	3
	5
	4
	29
	1

	IE 4115
	3
	4
	5
	5
	4
	4
	4
	29
	1

	KNE 628
	5
	5
	4
	3
	3
	4
	4
	28
	3

	U-15
	4
	5
	3
	5
	5
	3
	2
	27
	4

	KNE 1034
	2
	5
	3
	5
	4
	2
	4
	25
	5

	IE 3779
	5
	5
	2
	3
	1
	5
	4
	25
	5

	KNE 1149
	4
	4
	3
	3
	2
	4
	3
	23
	7

	P224
	4
	5
	3
	3
	2
	2
	3
	22
	8

	ACC 14
	4
	5
	3
	3
	3
	2
	2
	22
	8

	SEC 915
	3
	3
	3
	2
	3
	4
	4
	22
	8

	Mean
	
	
	
	
	
	
	
	
	

	
b) Women 
	 
	 
	 
	 
	 
	 
	

	Entry
	Grain color
	Head 
size
	Grain
 size
	Plant height
	Early maturity
	Lodging resistance
	Disease resistance
	Total score
	Ranking

	IE 3779
	5
	5
	5
	5
	4
	5
	4
	33
	1

	SEC 915
	5
	5
	5
	4
	4
	3
	4
	30
	2

	IE 4115
	5
	3
	5
	5
	5
	5
	2
	30
	2

	U-15
	5
	5
	4
	4
	4
	4
	3
	29
	4

	KNE 1034
	5
	4
	5
	4
	5
	4
	2
	29
	4

	P224
	5
	5
	5
	5
	3
	5
	1
	29
	4

	KNE 814
	4
	5
	4
	2
	2
	2
	2
	21
	7

	ACC 14
	4
	4
	5
	2
	2
	2
	1
	20
	8

	KNE 628
	2
	5
	5
	2
	2
	1
	2
	19
	9

	KNE 1149
	2
	3
	5
	3
	2
	2
	2
	19
	10

	
	
	
	
	
	
	
	
	
	

	
c) Students ??
	 
	 
	 
	 
	 
	 
	

	Entry
	Head 
size
	Plant height
	Early maturity
	Disease resistance
	Lodging resistance
	Grain color
	Grain
 size
	Total score
	Ranking

	KNE 1034
	4
	5
	5
	4
	4
	5
	4
	31
	1

	IE 3779
	5
	5
	3
	5
	5
	4
	4
	31
	1

	U-15
	3
	5
	5
	4
	4
	5
	3
	29
	3

	SEC 915
	5
	3
	4
	4
	4
	5
	3
	28
	4

	IE 4115
	3
	4
	3
	4
	4
	5
	4
	27
	5

	KNE 814
	2
	5
	2
	5
	4
	5
	3
	26
	6

	ACC 14
	4
	5
	4
	3
	3
	3
	3
	25
	7

	P224
	3
	3
	3
	3
	5
	3
	3
	23
	8

	KNE 628
	3
	3
	3
	4
	2
	3
	3
	21
	9

	KNE 1149
	2
	3
	3
	4
	4
	3
	2
	21
	9

	
	
	
	
	
	
	
	
	
	

	
D) Youth
	 
	 
	 
	 
	 
	 
	 
	 

	Entry
	Grain color
	Head 
size
	Plant height
	Early maturity
	Lodging resistance
	Total score
	Ranking
	
	

	IE 3779
	5
	5
	4
	2
	5
	21
	1
	
	

	IE 4115
	5
	3
	4
	2
	5
	19
	2
	
	

	SEC 915
	4
	4
	2
	3
	5
	18
	3
	
	

	P224
	4
	2
	3
	2
	5
	16
	4
	
	

	U-15
	3
	3
	2
	4
	3
	15
	5
	
	

	ACC 14
	3
	2
	4
	2
	4
	15
	5
	
	

	KNE 628
	2
	3
	3
	2
	4
	14
	7
	
	

	KNE 1149
	2
	2
	3
	3
	4
	14
	7
	
	

	KNE 1034
	2
	2
	2
	3
	3
	12
	9
	
	

	KNE 814
	1
	2
	5
	2
	1
	11
	10
	
	


[image: ]
Finger millet participatory variety selection in Busia Bunyala county.

[bookmark: _Toc532472123]Table 33: Farmer ratings disaggregated by gender and age for on farm finger millet PVS trial established in a farmer’s fields in western Kenya.
	a) Women
	
	
	
	
	
	
	
	
	

	Entry
	Head size
	Early maturity
	Grain color
	Grain size
	Resistance to bird damage
	Plant height
	Blast resistance
	Resistance to lodging
	Market demand
	Total score
	Ranking

	IE 3779
	5
	3
	4
	5
	5
	5
	5
	5
	4
	41
	1

	U-15
	4
	5
	5
	5
	5
	5
	3
	1
	5
	38
	2

	ENDING
	4
	3
	4
	5
	5
	5
	3
	5
	3
	37
	3

	SEC 915
	4
	3
	3
	5
	5
	5
	3
	4
	4
	36
	4

	IE 4115
	3
	3
	5
	2
	5
	5
	2
	3
	3
	31
	5

	KNE 628
	2
	3
	3
	4
	5
	1
	2
	1
	2
	23
	6

	

b) Youth
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Entry
	Yield
	Early maturity
	Grain color
	Resistance to bird damage
	Market demand
	Disease resistance
	Resistance to lodging
	Maturity synchrony
	Total scores
	Ranking
	

	IE 3779
	5
	2
	5
	5
	5
	5
	5
	5
	37
	1
	

	SEC 915
	5
	3
	5
	5
	5
	4
	5
	3
	35
	2
	

	KNE 628
	5
	5
	5
	3
	5
	4
	3
	5
	35
	2
	

	IE 4115
	5
	3
	3
	5
	5
	5
	5
	3
	34
	4
	

	U-15
	2
	5
	4
	4
	5
	2
	3
	3
	28
	5
	

	ENDING
	3
	3
	5
	3
	5
	3
	3
	3
	28
	5
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	
c) Men
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Entry
	Head size
	Grain size
	Lodging resistance
	Early maturity
	Grain color
	Plant height
	Total score
	Ranking
	
	
	

	IE 3779
	5
	5
	4
	3
	4
	5
	26
	1
	
	
	

	SEC 915
	4
	4
	5
	5
	4
	4
	26
	1
	
	
	

	ENDING
	4
	4
	5
	5
	4
	4
	26
	1
	
	
	

	U-15
	3
	3
	4
	5
	3
	4
	22
	4
	
	
	

	KNE 628
	4
	5
	2
	4
	4
	3
	22
	4
	
	
	

	IE 4115
	3
	3
	4
	2
	3
	4
	19
	6
	
	
	







Pearl millet Participatory variety
Eight varieties and a check were evaluated in five farmer fields in Singida and Iramba districts in Tanzania. All varieties were classified as good agronomically with scores of 2. The varieties flowered between 31-33 days compared with the check with 45 days (Table 34). Okashana 2 (1.35 t/ha) outyielded the others with the local check coming in second (0.99 t/ha) and ICMV 221-Bristled coming third. Overall ranking placed Okoa in first place with 47 points, followed by ICMV 221-Bristled (45 points), the local check (44 points and Okashana 2 (42 points). Yield was however greatly affected by bird damage and data from the second trials (2018 LR) will be needed to confirm these ratings. 
In Iramba, yield ranged from 1.45 t/ha in the local check to 4.39 in Okoa (Table 33). The best yielders were Okoa (4.39 t/ha), ICMV 88908 (3.51 t/ha) and ICMV 221 (3.07 t/ha). All varieties yielded higher than the local check (1.45 t/ha). Overall ranking by  farmers placed Okoa, ICMV 221-3 and ICMV 221-4 in first place with 45 points and ICMV 221-Bristled and ICMV 88908 in fourth and fifth positions with 21 and 41 points respectively. In Kenya the trials all failed due to poor weather and bird damage.
Participatory hybrid yield trial: Trials were conducted in Tanzania in Iramba and Singida. In Iramba all hybrids flowered by the 33rd day after planting compared to the check Okashana 1 with 37 days. Yield ranged from 1.4 t/ha to 4.4 t/ha (Table 34). The highest yielders were Hybrid 3 (4.44 t/ha), Hybrid 2 (3.69 t/ha) and Hybrid 1 (3.07 t/ha) with all the hybrids outyielding the variety check Okashana 1. Overall ranking placed Hybrids 3, 8 and 4 as the best with 45 points and Okashana 1 as the least with 38 points.  In Singida, because of the high bird attacks on the trials, data was collected from only one farmer. Two hybrids, ICMA 98222 X ICMR 7 (2.81 t/ha) and ICMA 95333 X ICMR 4 (2.19 t/ha), outyielded the variety check Okashana 1 (1.88 t/ha). In Kenya, the trials failed due to poor weather and heavy bird attacks. Both pearl millet PVS and PHS have been repeated in Tanzania and Kenya.


[bookmark: _Toc532472124]Table 34: Mean of the agronomic traits and farmer ranking of 7 pearl millet varieties and a local check evaluated on farm in Iramba, Tanzania,  2018 LR.
	Variety
	DAP
	Plant height (cm)
	Yield (t/ha)
	Maturity
	Plant height
	Grain size
	Grain color
	Grain yield
	Thresh-ability
	Ugali quality
	Porridge quality
	Beer quality
	At maturity
	After maturity
	Total points
	Overall ranking

	ICMV 221-3 
	33
	129
	1.96
	4
	4
	5
	4
	4
	4
	4
	4
	3
	4
	4
	45
	1

	ICMV 221-4 
	31
	112.4
	1.92
	4
	3
	4
	4
	4
	4
	4
	4
	3
	5
	5
	45
	1

	Okoa 
	31
	126.2
	4.39
	4
	4
	5
	4
	3
	4
	4
	4
	3
	4
	4
	45
	1

	ICMV 221-Bristled 
	32
	122
	1.90
	4
	4
	3
	5
	4
	3
	4
	4
	3
	4
	4
	42
	4

	ICMV 88908 
	33
	111.6
	3.51
	3
	3
	4
	3
	3
	3
	4
	4
	4
	5
	5
	41
	5

	ICMV 221 
	31
	102.8
	3.07
	3
	4
	4
	2
	4
	4
	3
	3
	4
	4
	4
	40
	6

	Okashana 2 
	33
	130.2
	1.63
	4
	5
	3
	3
	2
	3
	3
	3
	5
	5
	5
	39
	7

	Local Check 
	45
	201.2
	1.45
	5
	3
	3
	3
	4
	3
	3
	2
	4
	5
	5
	38
	8

	Mean
	34
	129.425
	2.5
	4
	4
	4
	3
	4
	4
	4
	4
	4
	4
	4
	42
	



[bookmark: _Toc532472125]Table 35: Mean of the agronomic traits and farmer ranking of 7 pearl millet hybrids and a variety check evaluated on farm in Iramba, Tanzania, 2018 LR.
	Genotype 
	DAP
	Plant height (cm)
	Yield (t/ha)
	Maturity
	Plant height
	Grain size
	Grain color
	Grain yield
	Thresh-ability
	Ugali quality
	Porridge quality
	Beer quality
	At maturity
	After maturity
	Total points
	Overall ranking

	Hybrid 3
	31
	129
	4.44
	4
	4
	5
	4
	3
	4
	4
	4
	3
	4
	4
	45
	1

	Hybrid 8
	32
	130
	1.99
	4
	4
	5
	4
	4
	4
	4
	4
	3
	4
	4
	45
	1

	Hybrid 4
	31
	113
	1.96
	4
	3
	4
	4
	4
	4
	4
	4
	3
	5
	5
	45
	1

	JCMA 02777 x 15058
	32
	122
	2.01
	4
	4
	3
	5
	4
	3
	4
	4
	3
	4
	4
	42
	4

	Hybrid 2
	32
	112
	3.69
	3
	3
	4
	3
	3
	3
	4
	4
	4
	5
	5
	41
	5

	Hybrid 1
	32
	103
	3.07
	3
	4
	4
	2
	4
	4
	3
	3
	4
	4
	4
	40
	6

	Hybrid 11
	33
	132
	1.63
	4
	5
	3
	3
	2
	3
	3
	3
	5
	5
	5
	39
	7

	Okashana 1 (check)
	37
	205
	1.38
	5
	3
	3
	3
	4
	3
	3
	2
	4
	5
	5
	38
	8

	Mean
	33
	131
	2.54
	4
	4
	4
	3
	4
	4
	4
	4
	4
	4
	4
	42
	





Breeder and foundation seed production
Quantities of breeder and  foundation seed of different varieties of sorghum finger millet and pearl millet and the legumes for intercropping are given in Table 36. These were produced at Kiboko, Alupe and Miwaleni stations. Quality declared seed produced is given in Table 37. 

[bookmark: _Toc532472126][bookmark: _Hlk531433061]Table 36: Breeder and foundation seed of sorghum, finger and pearl millets and legume varieties produced during the 2017-2018 season.
	 
	 
	
	Seed quantity (kg)

	Crop
	Variety
	
	Breeder
	Foundation

	Sorghum
	Gadam
	
	20
	3770

	
	ICSV 111IN
	
	20
	3475

	
	IESV 91104DL
	
	20
	1260

	
	Kari Mtama 1
	
	20
	294

	
	Macia
	
	20
	34

	
	IESV 24029SH
	
	700
	3000

	Finger millet
	U15
	
	200
	1800

	
	P224
	
	500
	800

	
	KNE 628
	
	59
	750

	Pearl millet
	ICMV 221
	
	200
	6550

	
	PMV 3
	
	8
	1800

	
	IP 88908
	
	28
	1700

	Cowpea
	M 66
	
	
	540

	
	KVU 27-1
	
	
	450

	Green gram
	N26
	
	
	1900

	 
	KS 20
	
	 
	1400



[bookmark: _Toc532472127]Table 37: Quality declared seed (QDS) produced in Iramba Tanzania.
	Crop
	Variety
	Seed quantity (Tons)

	Sorghum
	Naco Mtama 1
Macia
Hakika
	52.80
22.89
17.25

	
	Tegemeo
Wahi
	2.20
6.90

	Finger millet

Pearl millet

	U15
	9.93

	
	P224
Okao
Pato
	15.85
3.5
1.3



Develop gender disaggregated database of selected elite cultivars to facilitate release
On-station data was collated and provided to the Tanzania and Kenya partners to facilitate inclusion of the lines into NPTs. The lines, target country and agroecology are given in Table 38.


[bookmark: _Toc532472128]Table 38: Sorghum and finger millet varieties earmarked for NPTs in 2018/19.
	Country 
	Variety
	OPV/
Hybrid
	Target agro-ecology
	Institution
	Scientist

	Sorghum
	
	
	
	
	

	Tanzania
	Gadam el hamam
	OPV
	Central/Northern Zones
	TARI-Ilonga
	Ringo 

	
	IESV 23010 DL
	OPV 
	Central/Northern Zones
	TARI-Ilonga
	Ringo 

	
	Wagita
	OPV
	Lake Zone
	TARI-Ilonga/Ukiriguru
	Ringo/Kamuntu

	
	IESV 92041 SH
	OPV
	Lake Zone
	TARI-Ilonga
	Ringo/Kamuntu

	
	IS 8193
	OPV 
	Lake Zone
	Ilonga/Ukiriguru
	Ringo/Kamuntu

	
	ICSA 90001 x ICSR 172
	Hybrid
	Central/Northern Zones
	TARI-Ilonga
	Ringo

	
	IESH 22023
	Hybrid
	Central/Northern Zones
	TARI-Ilonga
	Ringo

	[bookmark: _Hlk526605784]Kenya
	IESV 214004 DL
	OPV
	Dry lowlands eastern Kenya 
	KALRO-Katumani
	Kisilu

	
Finger millet
Tanzania
	IESV 214007 DL

Acc 14 FMBK/01 WK
Ac 32 FMBK/01 WK
KNE 689
KNE 711
	OPV

OPV
OPV
OPV
OPV
	Dry lowlands eastern Kenya 

Southern/Central/Lake zones
Southern/Central/Lake zones
Southern/Central/Lake zones
Northern/Central zones
	KALRO-Katumani

TARI-Uyole
TARI-Uyole
TARI-Uyole
TARI-Uyole
	Kisilu

Tippe/Kamuntu
Tippe/Kamuntu
Tippe/Kamuntu
Tippe/Kamuntu



Grain nutrient profiling
[bookmark: _Hlk527044034]Sorghum, pearl millet and finger millet grain samples grown during the 2017/2018 season were submitted to ICRISAT Niger for a comparative analysis. Results obtained for sorghum are close to what was reported under GCP project and are given in Table 39. Twenty-two lines had Fe values above 75 ppm (Table 25) which was higher than the best line (IS 12750) reported by GCP whereas fourteen lines had Zn values above 30 ppm. Interestingly, some of the lines with Fe and Zn are varieties cultivated by farmers. Confirmatory analysis will be done using ICP-mass spectrometry (ICP-MS).

Grain of 108 pearl millet varieties were submitted and Iron content ranged from 35 ppm to 76 ppm with more than half of the varieties having > 50 ppm Fe, the recommended iron content for biofortified pearl millet. Varieties ICMV 221 (76 ppm), ICTP 8302 (69 ppm), IP 8773 (69 ppm), ICMV 221 Fe-11-1 ( 69 ppm) and IP 14038 (69 ppm) had the highest Fe (Table 40). Zinc content ranged from 17-56 ppm with varieties ICMV 221 (56 ppm), IP 14038 (54 ppm), IP 19270 (53 ppm), IP 7468 (51 ppm) and IP 14139 (50 ppm) having the highest content. ICMV 221, the variety released in many of the countries in the region and the one being promoted most, had the highest Fe and Zn content. Varieties acquired from the HarvestPlus program for high Fe had Fe content ranging from 53 ppm in ICMV 221 Fe-11-2 to 67 ppm in ICMV 221 Fe 11-1.
The PxRF machine being used for analysis in Niger has not being standardized for finger millet; this is currently being done and we expect to get the results by end of January 2019.

[bookmark: _Toc532472129]Table 39: Grain nutrient content (Fe and Zn) in selected sorghum lines/varieties ranked for Fe content.
	Line/variety
	Fe (ppm)
	Zn (ppm)
	Line/variety
	Fe (ppm)
	Zn (ppm)

	ICSH 152002
	96
	15
	IESV 91111 DL
	68
	15

	ICSH 152011
	95
	27
	IESV 91125 DL
	68
	24

	ICSH 152005
	94
	21
	IESV 91049 DL
	67
	29

	ICSH 152016
	91
	18
	PGRCE/E#216740
	66
	25

	Sambuko (PP 290)
	91
	15
	IS 26794
	66
	38

	IESH 22020
	89
	17
	TEGEMEO
	65
	17

	Macia
	88
	11
	R 8602
	65
	27

	IESH 22017
	88
	24
	IESV 91131 DL
	65
	18

	IESH 22007
	88
	45
	IESV 92211 DL
	65
	16

	ICSH 152014
	88
	25
	IESV 96040 SH
	64
	20

	IESH 28002
	86
	26
	SDSL 97010-1
	63
	26

	IESH 22002
	83
	22
	IESV 92174 DL
	62
	18

	ICSV 95071
	82
	31
	IS 25402
	61
	13
	
	
	

	LABA (MW 5003)
	81
	26
	IESV 92043 DL
	61
	26
	
	
	

	ASARECA 15-2-1
	81
	24
	IESV 23005 DL
	61
	19
	
	
	

	ICSH 152010
	80
	18
	IESV 94074 DL
	61
	21
	
	
	

	IESV 23007 DL
	79
	19
	ICSV 189
	60
	29
	
	
	

	IESV 92029 DL
	79
	19
	IESV 92170 DL
	60
	36
	
	
	

	Hakika
	77
	24
	SDSL 90177-2
	58
	21
	
	
	

	Serena
	77
	29
	ICSR 160
	58
	26
	
	
	

	Khalid
	76
	20
	KARI MTAMA-1
	57
	34
	
	
	

	IESV 94036 DL
	76
	15
	PATO
	57
	21
	
	
	

	Miwaleni Local
	75
	24
	IS 18896
	56
	31
	
	
	

	Bushuka (ICSV 210)
	75
	22
	ICSV 335
	56
	17
	
	
	

	ASARECA 24-4-1
	74
	26
	IESH 22022
	56
	22
	
	
	

	IESV 94076 DL
	74
	23
	IESV 92156 DL
	56
	18
	
	
	

	ASARECA 15-3-1
	73
	22
	IESV 91104 DL
	55
	17
	
	
	

	Pirira 1
	73
	18
	IESV 93042 SH
	55
	20
	
	
	

	Gambella 1107
	72
	23
	IESV 92172 DL
	54
	17
	
	
	

	ICSH 152004
	71
	33
	IESV 99061 DL
	53
	27
	
	
	

	IESV 23010 DL
	71
	23
	IS 21282
	53
	26
	
	
	

	IESV 94001 DL
	71
	13
	IESV 23006 DL
	52
	52
	
	
	

	ASARECA 12-4-1
	70
	13
	CR:35:5
	52
	31
	
	
	

	SDSL 90177-8
	70
	26
	ICSR 172
	52
	22
	
	
	

	Seredo
	70
	34
	IESV 99081 DL
	52
	20
	
	
	

	ZZ # 265
	70
	26
	IESH 22019
	52
	19
	
	
	

	Gadam
	69
	24
	ICSV 89064-1
	50
	22
	
	
	

	IESV 91018 LT
	69
	31
	ICSV 112
	50
	17
	
	
	





[bookmark: _Toc532472130]Table 40: Grain nutrient content (Fe and Zn) of pearl millet varieties with Fe < 50 ppm.
	Entry name
	Fe (ppm)
	Zn (ppm)
	Entry name
	Fe (ppm)
	Zn (ppm)

	ICMV 221 
	76
	56
	IP 19270 
	56
	53

	ICTP 8302
	69
	21
	Shibe 
	56
	31

	IP 8773  
	69
	36
	IP 7389 
	56
	28

	ICMV 221 Fe-11-1
	69
	32
	ICMV 221-BRISTLED 
	56
	18

	IP 14038 
	69
	54
	IP 7399 
	55
	48

	High Fe Population 1201
	67
	33
	IP 19372 
	55
	30

	IP 18910 
	65
	41
	Okashana 1 
	55
	21

	IP 5876 
	65
	38
	IP 19151 
	54
	17

	IP 7468 
	65
	51
	IP 8774 
	54
	24

	IP 8764 
	63
	33
	ICMV 94151 
	54
	30

	High Fe Population 1301
	62
	29
	IP 7390 
	54
	49

	IP 8765 
	62
	29
	IP 15668 
	54
	26

	IP 18490 
	62
	30
	KAT PM 2 
	53
	31

	IP 15748 
	62
	39
	ICMV 221 Fe-11-2
	53
	25

	IP 15807 
	62
	33
	ICMV 221-1 
	53
	23

	KAT PM 1 
	62
	30
	ICMV 88908 
	53
	30

	SDMV 96053 
	62
	20
	IP 8772 
	52
	27

	High Fe Population 1401
	62
	21
	ICMV 221 WBr
	52
	45

	PMV 3 
	61
	39
	SDMV 93032 
	52
	29

	SDMV 94014 
	60
	26
	IP 19141 
	52
	40

	ICMR 13
	60
	19
	ICMR 8
	52
	34

	IP 6800 
	60
	27
	IP 6791 
	52
	28

	IP 8783 
	60
	27
	IP 13946 
	52
	35

	IP 8767 
	59
	45
	IP 17064
	51
	29

	ICMV 221-3 
	59
	22
	IP 18591 
	51
	27

	Dhanashakti (ICTP 8302-Fe-2)
	58
	19
	IP 10471 
	51
	27

	IP 15733 
	58
	31
	IP 8766 
	51
	26

	IP 8798
	58
	29
	IP 18824 
	51
	42

	IP 14139 
	57
	50
	IP 17088 
	50
	21

	IP 8652 
	57
	34
	IP 18696 
	50
	33

	ICMV 94136 
	57
	34
	Ex-Moshi
	50
	23

	IP 16617 
	57
	41
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