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4. SUMMARY AND CONCLUSIONS

Selection of varieties of wheat from a wheat breeding program for ultimate release to
growers is a painstaking task that includes testing under multiple environmental field
conditions. Variation in environmental conditions is evaluated by replicating tests over
locations and years. In this paper, we compared three different statistical procedures for their
ability to detect whether a new variety, Karl, would outyield two varieties, Newton and Arkan,
which were popular with Kansas producers in the 1980s.

Meteorological elements (precipitation/temperature) were informative covariates when
studying varietal yield differences and could be used to delineate the yield advantage of Karl
in specified climatological regions. Conclusions after 5 years of testing did not differ
appreciably from those after only three years. Our procedure adds another dimension to the
selection process by evaluating yield response over a broad range of climates and gives added
assurances about the direction of yield differentials in years that are not included in the test

data.
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Figure 1. Crop Calendar for winter wheat.

Stages Establishment Dormancy Vegetative Differentiation | Reproduction

Days 60 Variable 40 40 20
P w S J H D

P - average planting date = 154.3 + 2.16 (TA_SN),
W - average date begin winter dormancy = P + 60,
S - average date begin spring green-up = H - 80,

J - average jointing date = H - 40,

H - average heading date = 253.8 - 2.06 (TA_MM)),
D - average date of hard dough = H + 20

where P, W, ..., D are in Julian days and TA_SN and TA_MM are 30-year average daily
temperatures over the months of September through November and March through May,
respectively, at a given location.

Figure 2. Candidate weather variablest for inclusion in regression equations for yield
differentials.

TX PW PR PW PRPS PRPJ] PRPH PRZPD
TN_WS PR WS PR WI PR_WH PR_WD .
TN_SJ PRSI PR SH PR.SD
TN_JH PR JH PRJD
TN_HD PR_HD

TTX and TN are average daily maximum and minimum
temperatures; respectively; and PR = total precipitation for the
portion of the crop calendar (Figure 1) embraced by the two
letters following the underline (e.g., PR_WD = precipitation
from W to D).
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Figure 3. Differential yields (KARL - NEWTON) vs. precipitation (PR_WD - 1 1.8) from beginning of dormancy through dough stage for

1985-1989. Numbers represent points and identify locations (Table 1).
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Table 1. Average annual precipitation (AAPR) at nine Kansas locations.

No. Location Region AAPR (inches)
1 Tribune West Central 16.8
2 Colby Northwest 18.6
3  Garden City Southwest 18.8
4  Hays Central 23.0
5 Belleville North Central 28.1
6 Hutchinson  South Central 29.0
7 Manhattan Northeast 31.7
8 Ottawa East Central 37.2
9 Parsons Southeast 42.3

Table 2. Simple means (]5) and standard errors of IS(SE(IS)). Units are bushels/acre.

Years
"85-'87
"85-°88
"85-89

Karl minus Newton

Karl minus Arkan

N
20
29
37

D
8
6
3

[SS I SR

SE(D)
25

22
1.8

N
20
29
36

D
2.7
2.3
2.9

SE(D)
1.6

1.2
1.1

Table 3. Probabilities of greater F-values when testing null hypothesis about location and
year effects in a general linear model for yield differences.

Karl minus Newton

Karl minus Arkan

Sample Location Years
"85-’87 0.01 0.82
"85-’88 0.46 0.14
"85-’89 0.60 0.15

Location  Years
0.63 0.46
0.90 0.34
0.34 0.10
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Table 4. Least squares means for yield differences. Entries in bushels per acre.

Karl minus Newton Karl minus Arkan
Locations ’85-'87  ’85-’83  ’85-'89 '85-°87  ’85-88  ’85-’89
Tribune -6 -6 -4 1 2 2
Colby -1 0 -1 0 2 3
Garden City 4 2 2 3 4 5
Hays 4 1 0 5 4 4
Belleville 23%* 7 3 10 6 7
Hutchison 8 6 4 2 1 1
Manhattan 19* 14* 13* 4 3 3
Ottawa 1 1 -5 -5
Parsons -7 5 10 -8 -2 2

‘Significantly different from zero at the P = 0.05 level.

Table 5. Regression equations? for different sample periods. Yields (Ds) in bushels per
acre, precipitation (PR) in inches, temperatures (TN) in °F.

Sample N Regression Equations R* RMSE
D = KARL - NEWTON
8587 20 D =53+ 1.9 (PR_WD - 11.8) 053 80
8588 29 D =34+ 20 (PR_WD - 11.8) 050 84
8589 37 D =36+ 1.8 (PR_WD - 11.8) 045 82
D = KARL - ARKAN
'85°87 20 D =79-09 (TN SJ-321)+45(PR_HD-28) 037 79
8588 29 D =6.0-06 (TN SJ-321) +34 (PR HD-28) 033 56
8589 36 D =42-07 (PR PW-32)+20(PR HD-28) 030 55

TThe constants inside parentheses (11.8, 32.1, 3.2, and 2.8) are means over 360

locations-years (9 locations x 40 years) for the respective variables.
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Table 6. Comparison of means of calculated Ds (Table 5) for 1950-1989 using equations
for ’85-’87 and ’85-’89. Entries are bushels per acre.

D = KARL - NEWTON D = KARL - ARKAN
Location ’85-'87 ’85-’89 ’85-’87 ’85-’89
Tribune -3 -5 6 4
Colby 1 -1 8 4
Garden City -1 -3 7 4
Hays 2 0 7 4
Belleville 8 6 8 5
Hutchison 6 4 7 4
Manhattan 9 8 10 5
Ottawa 13 11 9 4
Parsons 14 11 8 3

Table 7. Percent of 95% confidence intervals of means (CLMs) with lower limit greater
than zero (N = 40).

D = KARL - NEWTON D = KARL - ARKAN
Location ’85-'87 ’85-'89 ’85-'87 ’85-’89
Tribune 12 12 47 52
Colby 32 22 55 60
Garden City 22 22 52 58
Hays 35 32 50 58
Belleville 75 73 72 68
Hutchison 60 55 65 73
Manhattan 78 75 65 65
Ottawa 95 R 65 65
Parsons 92 90 68 52

New Prairie Press
https://newprairiepress.org/agstatconference/1990/proceedings/8



