1-Establishment of field trials in the Southern and northern Guinea Savannas of Nigeria. Monitoring of crop performance by smallholder farmers around the trial sites. Use of field data to validate predictive models for legume technology dissemination

Objective
The objective of this work is to generate cultivar coefficients for 7 Cowpea varieties using CropGro model of DSSAT 4.6 for use in validating predictive models for legume technology dissemination
Materials and Methods 
Trials were conducted under near-optimal conditions (moisture and nutrients non-limiting) via researcher managed conditions across various locations and sowing dates in rainy and dry season of 2016. Minimum data sets (MDS) for calibration of the models were collected across all locations. Phenological variables collected includes; number of days to first and full flower, first and full podding and physiological maturity. Yield data collected includes: number of pods per plant & meter square; pod weight per plot, number of seeds per pod, pod yield per hectare, seed yield per hectare, tops weight at harvest, pod yield per hectare and seed yield per hectare. Ten common cowpea varieties and seven common soybean varieties were planted as treatments in an RCBD with 3 replications.
Result and Discussion
Table 1 shows the results of coefficients generated from the calibration experiments using GENCALC tool of DSSAT 4.6 for the seven cowpea varieties used under the studies. Figures 1 to 7 show the 1:1 lines for observed vs simulated grain yield and the corresponding model statistics. Among all the varieties D-index values were in the range of 0.58 to 0.81, which is within the acceptable range of D-index measurements for model calibrations. Values for model efficiency (E and EF) were also within acceptable ranges for all the varieties. RMSE values were in hundreds for all the varieties except IT90K-277-2 (1077) which makes all the calibration to be within the acceptable range of statistics for model calibration.
Any Significant deviation from the work plan: None


Table 1: Cowpea GSPs generated from trials in Minjibir, B.U.K, Zaria and Abuja
	Parameter
	Definition
	Variety

	
	
	IT99K-573-1-1
	IT98K-205-8
	UAM09 1046-6-1
	UAM09 1051-1
	UAM09 1056-6
	UAM09
1046-6-2
	IT90K-277-2

	EM-FL    
	Time between plant emergence and flower appearance (photothermal days)
	29.16
	31.49
	33.18
	25.35
	28.64
	29.66
	33.35

	FL-SH      
	Time between first flower and first pod (photothermal days)
	3.49
	3.51
	2.53
	3.46
	2.98
	2.96
	3.56

	FL-SD      
	Time between first flower and first seed (photothermal days)
	5.05
	7.92
	7.29
	5.14
	5.86
	7.12
	6.24

	SFDUR
	Seed filling duration for pod cohort at standard growth conditions (photothermal days)
	8.00
	7.00
	6.00
	14.00
	5.5
	8.00
	8.00

	SDPDV
	Average seed per pod under standard growing conditions 
	3.5
	5.2
	5.2
	5.0
	6.4
	10.3
	3.5

	PODUR
	Time required for cultivar to reach final pod load under optimal condition
	16.0
	14.0
	16.0
	15.0
	32.0
	31.0
	16.0

	SD-PM      
	Time between first seed and physiological maturity (photothermal days)
	35.50
	38.66
	38.62
	25.46
	37.74
	32.59
	25.41

	THRESH  
	The maximum ratio of seed (seed + shell) at maturity
	82.00
	82.00
	82.00
	74.60
	66.50
	77.70
	82.00

	WTPSD   
	Maximum weight per seed 
	0.441
	0.109
	0.549
	0.625
	0.437
	0.461
	0.633

	FL-LF  
	Time between first flower and end of leaf expansion (photothermal days)
	18.00
	5.00
	18.00
	15.00
	17.00
	16.00
	18.00




Figure 1: Observed v simulated seed yields of IT98K-205-8          

Figure 2: Observed v simulated seed yields of IT90K-277-2
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RUN_1	1422	1530	1651	1702	1682	754	1562	1678	1679	1719	1802	811	0	2500	0	0	2500	0	Yield at harvest maturity (kg [dm]/ha) simulated 

Yield at harvest maturity (kg [dm]/ha) measured

RUN_1	2538	2800	2807	2807	2983	1841	2771	2950	3088	2933	2931	1914	0	3500	0	0	3500	0	Yield at harvest maturity (kg [dm]/ha) simulated 

Yield at harvest maturity (kg [dm]/ha) measured

