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This experiment investigates 1343 of 1419 offspring of crosses between the
Barley line Barke and 25 donor Barley lines, the resulting collection being re-
ferred to as the NAM collection. The experiment includes the 1343 offspring,
Barke and Navigator. All lines, except Barke and Navigator, are unreplicated;
Navigator is replicated 72 times and Barke 8 or 10 times in each Smarthouse
run. The experiment involves 3 consecutive runs in which the NW and NE
Smarthouses are used. In each Smarthouse, 24 Lanes by 22 (2-23) Positions are
utilized.

At each Position there is a cart that contains a pot with a single plant.
Pairs of positions are to have two conditions, well-watered and low-watered,
randomized to the two positions. Lines are allocated to the 24×11 = 264 pairs,
making a total of 6× 264 = 1584 pairs available for allocating lines. Of the 264
pairs available in a Smarthouse, 36 are to have a check line allocated to them,
224 (or 223 for the first run in the NW Smarthouse) are to have 224 (or 223)
crosses allocated to them and the remainder (4 or 5) have the recipient line,
Barke, assigned to them.

The 1343 different crosses are those that were used in the a similar exper-
iment investigating the effect of salt on them. In the current experiment, the
donor lines that were included in the salt experiment were omitted and replaced
with Barke. In the salt experiment, the 224 (or 223) unreplicated lines in a
Smarthouse run are lines from 4 (or 5 for the first run in the NW Smarthouse)
donors. Up to 5 lines were randomly omitted from each donor family so that all
offspring from a family occurred in the same Smarthouse run.

Each Smarthouse is divided into 6 Zones each comprising 4 Lanes by 22
Positions, because sets of 4 lanes were found to be homogeneous in terms of
plant growth variability (Brien et al. 2013). The other major source of spatial
variation described by Brien et al. (2013) is a gradient from left to right due in
part to differences in exposure to air conditions; the direction of the gradient
is likely to differ between the Smarthouses because the air conditioners are on
opposite sides of each Smarthouse.

The design employed for each Smarthouse run is a split-plot design in which
two consecutive carts form a main plot. The main-plot design is an unreplicated
design with replicated check and recipient lines, Navigator and Barke. In order
to deal with the anticipated spatial variation, lines are allocated to main plots
using a blocked, row-and-column design, the blocks being the zones. A feature of
the main-plot design is that, for the check lines, (i) there are 6 main plots in each
Zone, and (ii) there are 3 or 4 main plots in each column; the Barke main plot
are similarly distributed across Zones and columns. The subplot design merely
randomizes Conditions (well-, low-watered) to the two carts in each main plot.
The main plot design was generated using DiGGer (Coombes, 2009) and the
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subplot randomization was done using dae (Brien, 2011), packages for the R
statistical computing environment (R Development Core Team, 2014).

The resulting conveyor layouts are given below. An Excel file corresponding
to this design is separately provided.

Also supplied at the end of the document is a proposed table layout for the
germinations and initial growth periods.

The model to analyse responses that provide a single value for each cart in
this experiment is:

E[Y] = Zone + spl(xMainPosition) + Lines * Condition
var[Y] = Zones:Mainplots + idh(Condition):Zones:Mainplots

where xMainPosition is a centred, numeric variable indexing the Positions of
the main plots and allows for a linear trend across the Positions, spl indicates
a spline is to be fitted and idh indicates different variances for the Conditions
are to be fitted.

It is noted that, given that there are 36 main plots per Smarthouse-run with
the check line and 4 with the recipient line, the main plot residual degrees of
freedom in each Smart house-run, remaining after zones and a linear trend have
been allowed for, is 32 degrees of freedom. This is considered to be the minimum
for these degrees of freedom.
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Run 1 NW Smarthouse conveyor layout of Lines

The correspondence between the numbers in this figure and the Lines is
given in the Lines key sheet of the Excel spreadsheet. The replicated check line
Navigator is coloured green, the recipient line Barke is grey and the unreplicated,
offspring lines are blue.
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Run 1 NW Smarthouse conveyor layout of Conditions

In this diagram, 1 = Well-watered and 2 = Low-watered.
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Run 1 NE Smarthouse conveyor layout of Lines

The correspondence between the numbers in this figure and the Lines is
given in the Lines key sheet of the Excel spreadsheet. The replicated check line
Navigator is coloured green, the recipient line Barke is grey and the unreplicated,
offspring lines are blue.
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Run 1 NE Smarthouse conveyor layout of Conditions

In this diagram, 1 = Well-watered and 2 = Low-watered.
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Run 2 NW Smarthouse conveyor layout of Lines

The correspondence between the numbers in this figure and the Lines is
given in the Lines key sheet of the Excel spreadsheet. The replicated check line
Navigator is coloured green, the recipient line Barke is grey and the unreplicated,
offspring lines are blue.
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Run 2 NW Smarthouse conveyor layout of Conditions

In this diagram, 1 = Well-watered and 2 = Low-watered.
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Run 2 NE Smarthouse conveyor layout of Lines

The correspondence between the numbers in this figure and the Lines is
given in the Lines key sheet of the Excel spreadsheet. The replicated check line
Navigator is coloured green, the recipient line Barke is grey and the unreplicated,
offspring lines are blue.
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Run 2 NE Smarthouse conveyor layout of Conditions

In this diagram, 1 = Well-watered and 2 = Low-watered.
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Run 3 NW Smarthouse conveyor layout of Lines

The correspondence between the numbers in this figure and the Lines is
given in the Lines key sheet of the Excel spreadsheet. The replicated check line
Navigator is coloured green, the recipient line Barke is grey and the unreplicated,
offspring lines are blue.
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Run 3 NW Smarthouse conveyor layout of Conditions

In this diagram, 1 = Well-watered and 2 = Low-watered.
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Run 3 NE Smarthouse conveyor layout of Lines

The correspondence between the numbers in this figure and the Lines is
given in the Lines key sheet of the Excel spreadsheet. The replicated check line
Navigator is coloured green, the recipient line Barke is grey and the unreplicated,
offspring lines are blue.
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Run 3 NE Smarthouse conveyor layout of Conditions

In this diagram, 1 = Well-watered and 2 = Low-watered.
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W Smarthouse
West Smarthouse Table 1 Table 3 Table 5 Table 7 Table 9

Position 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
2 Lane1 Lane2 Lane3 Lane4 Lane5 1 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
3 Lane1 Lane2 Lane3 Lane4 Lane5 2 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
4 Lane1 Lane2 Lane3 Lane4 Lane5 3 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
5 Lane1 Lane2 Lane3 Lane4 Lane5 4 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
6 Lane1 Lane2 Lane3 Lane4 Lane5 5 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
7 Lane1 Lane2 Lane3 Lane4 Lane5 6 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
8 Lane1 Lane2 Lane3 Lane4 Lane5 7 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
9 Lane1 Lane2 Lane3 Lane4 Lane5 8 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x

10 Lane1 Lane2 Lane3 Lane4 Lane5 9 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
11 Lane1 Lane2 Lane3 Lane4 Lane5 10 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
12 Lane1 Lane2 Lane3 Lane4 Lane5 11 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
13 Lane1 Lane2 Lane3 Lane4 Lane5 12 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x

West Table 2 Table 4 Table 6 Table 8 Table 10
14 Lane1 Lane2 Lane3 Lane4 Lane5 13 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
15 Lane1 Lane2 Lane3 Lane4 Lane5 14 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
16 Lane1 Lane2 Lane3 Lane4 Lane5 15 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
17 Lane1 Lane2 Lane3 Lane4 Lane5 16 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
18 Lane1 Lane2 Lane3 Lane4 Lane5 17 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
19 Lane1 Lane2 Lane3 Lane4 Lane5 18 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
20 Lane1 Lane2 Lane3 Lane4 Lane5 19 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
21 Lane1 Lane2 Lane3 Lane4 Lane5 20 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
22 Lane1 Lane2 Lane3 Lane4 Lane5 21 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x
23 Lane1 Lane2 Lane3 Lane4 Lane5 22 Lane6 Lane7 Lane8 Lane9 Lane10 Lane11 Lane12 Lane13 Lane14 Lane15 Lane16 Lane17 Lane18 Lane19 Lane20 Lane21 Lane22 Lane23 Lane24 x

E Smarthouse
West Smarthouse Table 1 Table 3 Table 5 Table 7 Table 9

Position 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
2 Lane24 Lane23 Lane22 Lane21 Lane20 1 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
3 Lane24 Lane23 Lane22 Lane21 Lane20 2 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
4 Lane24 Lane23 Lane22 Lane21 Lane20 3 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
5 Lane24 Lane23 Lane22 Lane21 Lane20 4 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
6 Lane24 Lane23 Lane22 Lane21 Lane20 5 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
7 Lane24 Lane23 Lane22 Lane21 Lane20 6 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
8 Lane24 Lane23 Lane22 Lane21 Lane20 7 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
9 Lane24 Lane23 Lane22 Lane21 Lane20 8 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x

10 Lane24 Lane23 Lane22 Lane21 Lane20 9 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
11 Lane24 Lane23 Lane22 Lane21 Lane20 10 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
12 Lane24 Lane23 Lane22 Lane21 Lane20 11 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
13 Lane24 Lane23 Lane22 Lane21 Lane20 12 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x

West Table 2 Table 4 Table 6 Table 8 Table 10
14 Lane24 Lane23 Lane22 Lane21 Lane20 13 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
15 Lane24 Lane23 Lane22 Lane21 Lane20 14 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
16 Lane24 Lane23 Lane22 Lane21 Lane20 15 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
17 Lane24 Lane23 Lane22 Lane21 Lane20 16 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
18 Lane24 Lane23 Lane22 Lane21 Lane20 17 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
19 Lane24 Lane23 Lane22 Lane21 Lane20 18 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
20 Lane24 Lane23 Lane22 Lane21 Lane20 19 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
21 Lane24 Lane23 Lane22 Lane21 Lane20 20 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
22 Lane24 Lane23 Lane22 Lane21 Lane20 21 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
23 Lane24 Lane23 Lane22 Lane21 Lane20 22 Lane19 Lane18 Lane17 Lane16 Lane15 Lane14 Lane13 Lane12 Lane11 Lane10 Lane9 Lane8 Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 x
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