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Approximately 325 peach genotypes were evaluated in laboratory assays for resistance to brown rot disease caused by Monilinia fructicola. Mean lesion diameters and incidence (proportion of infected fruit) were determined in inoculated fruit for each genotype, and from these values disease severity values were calculated.  Fruit color, an indicator of quality and ripeness, was estimated by color image analysis and light transmittance.  We continue to find selections that display a significant level of disease resistance in the laboratory fruit assay, with a significant number (39) of the genotypes showing very high levels of resistance with a disease severity value of 0.2 or less (little or no disease, very stringent).  This year’s evaluation included material carried forward from previous years, including some of the advanced lines with heritage from peach x almond hybrids, cv. Bolinha and USDA lines. In addition to fruit disease resistance, we also examined fruit exocarp total and o-dihydric phenol concentrations and fruit electrochemical redox potentials during fruit development in two genotypes – Bolinha (resistant) and 18,8-11 (susceptible) – to see if these physiological/biochemical factors are related to the fruit response to infection.  We also published three papers on research related to this project, the culmination of Dr. Miin-Huey Lee’s  Ph.D. thesis research.   These findings are advancing our ongoing efforts to select a range of promising genotypes for further development within the cling peach breeding program, with the goal of developing cultivars with improved fruit chemistry and resistance to brown rot disease.
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Approximately 325 genotypes were evaluated for the period beginning 17 July to 2 October 2006.  Fruit of similar maturity based on size and color were selected from among the experimental selections for comparison with fruit of similar maturity from commercial cling peach cultivars.

Figure 1 shows the rankings of the genotypes evaluated during 2006, in order from the most resistant (lowest disease severity) to the most susceptible (highest disease severity).  Thirty-nine genotypes displayed a rather high level of resistance, with a disease severity value of 0.2 or less. 
The commercial susceptible genotypes used as controls within each sampling date (e.g., Carson, Sherman, Ross, Halford) were usually, but not always, more susceptible than the experimental genotypes, with disease severity values that ranged between 1.6 to 65.0.   The exceptions were not consistently related to any one factor; however, fruit stage clearly was a factor in the case of cv. Carson, for which we have values for 7 sampling dates.  Fruit are more resistant earlier in the season and showed progressively greater disease severity as the season progressed. This also is evident among all the genotypes tested and illustrated in Figure 2.  The overall pattern indicates that, in general, fruit harvested and evaluated in July have lower disease severity values than those evaluated later in the season, particularly those analyzed in late August and early September. Since fruit maturity strongly influences brown rot susceptibility, this again illustrates a potential limitation in our rankings since selection at each sampling date is based on a nonquantitative visual color estimation of maturity.  During the 2006 sampling, as in previous years, fruit maturity based on color was assessed for each genotype evaluated in the laboratory using digital color images and spectrometric analysis of transmitted light as measured with a hand-held spectrophotometer.  Color assessments will be determined and related to disease values, analyses that are in progress.  The range in disease severity over all genotypes was 0.0 to 65.0 (a late stage Halford control).
A goal of the program has been to identify the most promising early and late maturing genotypes, since these are often the most vulnerable to brown rot disease and present the most difficult challenge for disease management.  DC62-193, an ultra early maturing genotype, is in its 7th year of evaluation.  This genotype has rated highly or moderately well for brown rot resistance, with a disease severity value of 5.6, and a rank of 119 out of 324.   This genotype has additional fruit quality attributes that make it attractive for continued testing and development.
Another aspect of fruit quality that is of interest to us from the standpoint of brown rot resistance is the change in electrochemical redox potential of the fruit surface during fruit development.  Our previous research has provided evidence that the redox potential of the infection court, determined in part by the concentration of antioxidant phenolic compounds, may influence infection and colonization of the fruit by M. fructicola.  In 2006, we compared Bolinha (brown-rot resistant) and 18, 8-11 (brown-rot susceptible) to see if we could detect changes in 1) total reducing and o-dihydric phenols of the fruit surface (exocarp); and 2) the redox potential of excised peel tissue using a redox electrode.  The pH of the peel tissues after soaking in distilled water was also determined.  Figure 3 shows the composite results of multiple fruit samples from two separate trees of each genotype.  The total and o-dihydric (not shown) phenol contents of the fruit peels declined during maturation of the fruit.  However, unexpected to us was the apparent increase in peel phenol content in overripe fruit (last sample date), as well as the absence of a difference between the two genotypes, a result that differs from data from previous years.  We are unclear why this would be so.  Redox potentials of the peel tissue were relatively constant during fruit maturation except at the latest sample times (Figure 4) but pH (Figure 5) values generally declined (became more acidic) during maturation.  
Although not directly supported by this project, we published three papers from Dr. Miin-Huey Lee’s Ph.D. dissertation in Plant Pathology.  These papers describe basic studies of the infection biology of the brown rot pathogen.  Her findings are contributing to our understanding of the plant-pathogen interaction and her research has provided tools to determine in a more definitive manner how the pathogen infects stone fruit tissues.  She has returned to her native Taiwan as an instructor in Plant Pathology at National Chung-Hsing University.  As Taiwan is a major importer of California stone fruits, we plan to continue in collaboration some aspects of her research with Monilinia.
Materials and Methods  
Disease Assays.  Disease assays were performed as described in previous reports.  Briefly, freshly harvested fruit, selected at random from trees at the UC Davis Pomology Orchards, were stored at 4 C, usually 4 days to as much as 2 wks in some cases, until the day of the assay.  Stored fruit were warmed to room temperature prior to inoculation.   Fruit were surface sterilized for 30 sec by immersion in 1% NaOCl, rinsed, and dried.

Approximately 20 unblemished fruit of each genotype were placed in humidified plastic containers with fruit liners.  Each fruit was inoculated with a 10 (L droplet containing conidia of Monilinia fructicola at a concentration of 2.5 x 104 spores per mL from 7 to 10 day old cultures maintained on V-8 juice agar.  Controls included fruit treated with a droplet of water.  Lesion diameter (mm) was recorded 3 days after inoculation and incubation of the peaches in the humidified containers at room temperature (approx. 25 C).  Disease severity for each genotype was calculated as the product of the average lesion diameter X proportion of symptomatic fruit (disease incidence). The data were organized and analyzed using Microsoft Excel. 

Fruit color determinations.  A hand-held spectrophotometer was used to assay peel color for ripeness.  Transmittance values for the visible spectrum (400-700 nm) were collected for each fruit and recorded.  In addition, color photographs were taken with a digital camera for each genotype evaluated.
Fruit surface redox potential and phenol analyses.  Peaches were selected randomly and collected from trees of cv. Bolinha and genotype 18,8-11 weekly for 9 weeks beginning 6 July and continuing until 31 August 2006.   Six fruit, three from each of two trees of the same genotype, were collected each week.  The same trees were used throughout the experiment.  For pH and redox measurements, five disk peels (1.8 cm diameter) were obtained from each fruit with a cork borer and razor blade and placed in distilled water in 50 ml plastic tube with shaking overnight.  Redox potential and pH of the filtrates were measured with a platinum Ag/AgCl combination electrode and a pH electrode, respectively, with an Accumet AR20 meter (Fisher Scientific).  Zobell’s solution (potassium ferro-ferricyanide solution; Fisher) was used for instrument standardization for redox measurements.  A second measurement of pH and redox potential was made after freezing and thawing the samples.  For phenol analyses, five peel disks (1.2 cm) were obtained in a similar fashion and placed in 10 ml of acidified methanol.  The disks were extracted using a standard method as described in previous reports.  Total phenols were determined by the Folin-Ciocalteau reagent and o-dihydric phenols (e.g. chlorogenic acid) determined by the Arnow’s reagent.  Each value reported (pH, redox, and phenols) is the mean and standard deviation of six individual-fruit samples.  
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Fig. 1.  Composite of all genotypes evaluated during 2006 illustrating the range in disease severity values.  Values are presented from lowest (most resistant) to highest (most susceptible).
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Fig. 2.  Brown rot severity in 2006 genotypes arranged in order of sampling date (e.g. A-K, July – October).
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Fig. 3.  Change in fruit peel total phenolic content as determined by the Folin-Ciocalteau method in cling peaches (Bolinha – brown rot resistant and 18,8-11, brown rot susceptible).


Fig. 4.  Electrochemical redox potential of peach peel tissue in Bolinha and 18,8-11 peaches during fruit development.  Harvest maturity was 8/17/2006.

Fig. 5.  Peach peel pH during fruit development (same samples as Fig. 4.).
Appendix:
Table 1 (below) contains a listing in order of most resistant to most susceptible of the peach genotypes that were evaluated during 2006.  Values are mean lesion diameters and standard deviations (SD), disease incidence (proportion of fruit infected), and disease severity (lesion diameter x incidence) for each genotype.  The letter code for sampling date is indicated and corresponds to the following: A, July 17; B, July 24; C, July 31; D, August 7; E, August 14; F, August 21; G, August 28; H, Sept. 5; I, Sept. 12; J, Sept. 25; K, Oct. 2.
	04, 2-230
	A29
	0.0
	0.0
	0.00
	0.0

	04, 5-159
	B17
	0.0
	0.0
	0.00
	0.0

	04, 2-236
	B24
	0.0
	0.0
	0.00
	0.0

	04, 2-243
	B25
	0.0
	0.0
	0.00
	0.0

	00, 9-83
	C7
	0.0
	0.0
	0.00
	0.0

	00, 9-167
	D16
	0.0
	0.0
	0.00
	0.0

	00, B-202 BRR05
	E1
	0.0
	0.0
	0.00
	0.0

	00, B-204 BRR05
	E2
	0.0
	0.0
	0.00
	0.0

	02, 11-220
	E8
	0.0
	0.0
	0.00
	0.0

	02, 5-92
	E30
	0.0
	0.0
	0.00
	0.0

	00, 14-14 BRR05
	F9
	0.0
	0.0
	0.00
	0.0

	03, 6-265
	K5
	0.0
	0.0
	0.00
	0.0

	00, 13-241
	D5
	0.3
	1.3
	0.05
	0.0

	00, 9-185
	D8
	0.3
	1.3
	0.05
	0.0

	02, 3-147
	B16
	0.3
	1.0
	0.06
	0.0

	00, 3-191
	D15
	0.4
	2.0
	0.05
	0.0

	02, 7-92
	A19
	0.3
	1.2
	0.08
	0.0

	02, 8-74
	A11
	0.4
	1.8
	0.09
	0.0

	04, 2-251
	A26
	0.3
	1.0
	0.11
	0.0

	02, 5-91
	C3
	0.9
	4.0
	0.05
	0.0

	02, 7-78
	B22
	0.6
	2.0
	0.08
	0.0

	04, 4-30
	C6
	0.6
	2.0
	0.08
	0.0

	01, 4-238
	E29
	0.9
	3.6
	0.06
	0.1

	02, 2-223 BRR05
	B29
	1.0
	3.4
	0.08
	0.1

	02, 5-73
	C1
	1.2
	4.5
	0.10
	0.1

	04, 2-264
	A8
	0.8
	1.8
	0.17
	0.1

	03, 1-150
	A15
	1.5
	6.2
	0.08
	0.1

	02, 11-206
	B28
	1.5
	4.7
	0.09
	0.1

	03, 2-210
	B4
	1.1
	3.6
	0.13
	0.1

	03, 1-143
	A13
	1.1
	2.9
	0.14
	0.1

	03, 1-254
	B23
	0.8
	1.8
	0.18
	0.1

	02, 9-286
	B6
	1.5
	4.2
	0.12
	0.2

	04, 2-266
	B12
	0.9
	1.8
	0.20
	0.2

	04, 2-267
	A7
	0.9
	1.9
	0.20
	0.2

	00, 10-31 BRR05
	A20
	1.0
	2.4
	0.18
	0.2

	02, 13-79
	D10
	1.2
	3.2
	0.17
	0.2

	03, 1-286
	A12
	1.4
	3.6
	0.16
	0.2

	02, 3-149
	B3
	2.0
	6.0
	0.11
	0.2

	04, 5-160
	D7
	1.2
	2.6
	0.20
	0.2

	02, 9-285
	B13
	1.4
	3.3
	0.19
	0.3

	02, 7-107
	B21
	2.1
	5.7
	0.16
	0.3

	04, 2-260
	C8
	2.3
	5.9
	0.17
	0.4

	04, 7-170
	E10
	2.2
	5.0
	0.18
	0.4

	02, 11-146
	E22
	3.4
	9.5
	0.13
	0.4

	02, 15-189
	B2
	2.4
	5.3
	0.20
	0.5

	03, 1-303
	B15
	1.7
	3.2
	0.27
	0.5

	03, 2-289
	A9
	2.6
	5.9
	0.18
	0.5

	Bolinha Q/PG8-26+27
	H1
	2.3
	6.5
	0.22
	0.5

	03, 1-141
	A24
	2.6
	6.3
	0.20
	0.5

	02, 3-123
	A16
	2.8
	7.0
	0.20
	0.6

	02, 11-139
	B27
	2.6
	5.8
	0.25
	0.7

	02, 7-82
	A14
	2.4
	4.0
	0.29
	0.7

	03, 1-268
	B14
	2.5
	4.1
	0.33
	0.8

	03, 1-144
	B18
	2.7
	5.7
	0.31
	0.8

	03, 2-263 BRR05
	A22
	3.2
	6.2
	0.27
	0.9

	04, 7-180
	A25
	4.2
	10.0
	0.21
	0.9

	01, 4-285
	D18
	3.6
	7.2
	0.29
	1.1

	01, 4-243
	E26
	3.3
	5.3
	0.33
	1.1

	02, 11-201
	D9
	4.0
	7.4
	0.27
	1.1

	02, 2-68
	A17
	3.7
	6.7
	0.30
	1.1

	02, 2-178 BRR05
	E27
	3.8
	8.3
	0.30
	1.2

	04, 2-200
	A28
	3.1
	4.8
	0.38
	1.2

	02, 11-226
	D14
	3.8
	7.5
	0.33
	1.3

	02, 2-96
	C28
	5.0
	8.6
	0.29
	1.5

	04 2-194
	A27
	4.6
	9.0
	0.33
	1.5

	Carson (PG1-24+25)
	B19
	4.2
	7.6
	0.37
	1.6

	04, 7-79
	E17
	4.8
	7.9
	0.35
	1.7

	02, 7-111
	E25
	4.6
	7.3
	0.38
	1.8

	02, 3-162
	E16
	4.7
	7.8
	0.38
	1.8

	02, 3-115
	A21
	3.9
	5.9
	0.47
	1.8

	02, 1-85
	F23
	5.8
	9.1
	0.33
	1.9

	02, 7-62
	A18
	4.7
	6.5
	0.44
	2.1

	02, 3-144
	C23
	6.2
	8.8
	0.33
	2.1

	02, 11-83
	F5
	5.0
	8.5
	0.42
	2.1

	01, 9-261
	E31
	4.6
	5.7
	0.45
	2.1

	04, 7-179
	A6
	6.2
	9.6
	0.35
	2.2

	02, 11-74
	E12
	5.1
	6.4
	0.44
	2.2

	02, 11-189
	E11
	3.7
	3.7
	0.60
	2.2

	03, 2-288
	A23
	5.7
	8.5
	0.39
	2.2

	00, 13-231 BRR05
	K25
	5.4
	5.0
	0.42
	2.3

	03, 1-250
	B7
	5.9
	9.0
	0.40
	2.3

	00, 14-130  BRR05
	A10
	7.3
	10.9
	0.33
	2.4

	01, 4-185
	C12
	7.3
	12.6
	0.33
	2.4

	02, 15-234
	E15
	5.7
	7.5
	0.43
	2.4

	02, 11-182
	B10
	5.6
	7.4
	0.45
	2.6

	02, 5-77
	C2
	6.6
	9.1
	0.42
	2.7

	02, 3-132
	E7
	5.2
	6.2
	0.52
	2.7

	01, 4-288
	D25
	7.2
	10.2
	0.39
	2.8

	01, 4-286
	D19
	5.5
	7.1
	0.53
	2.9

	03, 1-266
	B5
	6.5
	10.3
	0.45
	2.9

	02, 2-65
	B26
	5.2
	5.3
	0.58
	3.0

	03, 1-194
	E3
	6.5
	8.5
	0.50
	3.3

	Carson PG 1-20
	C9
	12.8
	15.2
	0.27
	3.5

	01, 1-108
	E13
	8.0
	11.0
	0.44
	3.6

	02, 3-122
	C20
	6.6
	8.1
	0.55
	3.6

	02, 7-27
	E28
	8.3
	10.8
	0.45
	3.8

	01, 9-264 BRR05
	B1
	6.7
	7.6
	0.57
	3.8

	04, 2-203 
	C27
	6.5
	6.7
	0.60
	3.9

	02, 6-268
	F17
	5.3
	3.8
	0.75
	3.9

	01, 9-241
	E14
	7.0
	7.7
	0.57
	4.0

	Sherman/ph/*27
	A4
	7.3
	8.2
	0.55
	4.0

	O2, 11-214 BRR05
	F11
	8.6
	10.7
	0.47
	4.0

	NJC142/pa 5-11
	A5
	8.5
	9.9
	0.50
	4.3

	01, 9-237
	E21
	7.8
	8.4
	0.56
	4.3

	03, 1-280
	D22
	15.2
	15.4
	0.29
	4.3

	02, 4-320
	C21
	7.6
	8.8
	0.58
	4.4

	03, 1-143
	F6
	8.2
	9.4
	0.54
	4.4

	92, 0-128/ PG5-26+26a
	E23
	7.3
	7.2
	0.62
	4.5

	02, 5-76
	C17
	9.3
	10.3
	0.50
	4.6

	02, 3-198
	G17
	8.9
	9.4
	0.53
	4.8

	02, 2-287
	C14
	10.2
	12.9
	0.48
	4.9

	01, 4-251
	C24
	9.4
	11.5
	0.52
	4.9

	02, 2-237
	C19
	10.5
	12.5
	0.47
	5.0

	04, 2-263
	A1
	10.0
	12.4
	0.50
	5.0

	02, 2-240
	B11
	9.2
	10.9
	0.56
	5.1

	04, 2-196
	D27
	9.5
	11.4
	0.54
	5.1

	02, 7-105
	E6
	8.7
	11.5
	0.60
	5.2

	01, 16-157
	K6
	8.9
	8.0
	0.63
	5.5

	D, 62-193 (PG8-6+7)
	B9
	10.0
	10.2
	0.56
	5.6

	02, 9-162
	D20
	10.0
	12.3
	0.56
	5.6

	02, 2-67
	C5
	10.1
	13.6
	0.57
	5.8

	00, 9-129 BRR05
	K20
	7.6
	5.1
	0.76
	5.8

	02, 2-90
	E5
	10.9
	11.8
	0.53
	5.8

	92, 10-136/ PG 5-25+25a
	E24
	9.9
	9.9
	0.61
	6.0

	02, 3-145
	G13
	8.8
	7.7
	0.71
	6.2

	02, 3-237BRR05
	B8
	10.8
	11.1
	0.58
	6.3

	Carson/ PG 8-1
	G3
	12.7
	13.9
	0.50
	6.3

	03, 1-195
	D21
	14.7
	21.2
	0.47
	6.8

	01, 7-196
	C30
	10.9
	10.0
	0.67
	7.2

	00, 14-245 BRR05
	K19
	8.4
	5.5
	0.88
	7.4

	03, 1-164
	D24
	11.3
	12.8
	0.67
	7.6

	03, 1-276
	E20
	13.0
	11.9
	0.58
	7.6

	02, 7-101
	F15
	9.5
	9.1
	0.80
	7.6

	00, 14-122 BRR 05
	K18
	13.0
	11.6
	0.59
	7.6

	02, 10-82 BRR05
	F10
	10.5
	8.8
	0.73
	7.7

	01, 10-12
	H29
	13.9
	13.6
	0.56
	7.7

	00, B-191
	K23
	10.9
	10.5
	0.71
	7.8

	02, 7-61
	F4
	11.0
	8.0
	0.71
	7.9

	02, 2-279
	C13
	12.9
	13.1
	0.62
	8.0

	02, 3-169
	C15
	14.8
	18.8
	0.55
	8.1

	00, 13-131 BRR05
	K17
	10.5
	6.8
	0.78
	8.2

	02, 11-184
	B20
	9.9
	6.8
	0.83
	8.2

	00, 3-159 BRR05
	K21
	10.6
	8.4
	0.79
	8.4

	01, 4-184
	D6
	11.1
	10.4
	0.76
	8.5

	01, 4-277
	D4
	10.1
	6.8
	0.85
	8.6

	01, 16-317
	H28
	12.3
	11.9
	0.70
	8.6

	01, 10-98
	I11
	16.9
	16.8
	0.53
	9.0

	Carson / PG 8-1
	D1
	13.6
	13.5
	0.67
	9.1

	01, 19-4
	K9
	13.7
	11.8
	0.67
	9.1

	02, 3-168
	C16
	16.3
	25.5
	0.57
	9.2

	90, 9-116/PG 6-29 + 29g
	C10
	13.0
	12.6
	0.74
	9.6

	02, 7-88
	E9
	11.1
	7.2
	0.88
	9.7

	02, 10-292
	C4
	12.5
	10.6
	0.80
	10.0

	9, 20-C/PG1-27+27a
	C26
	16.3
	15.0
	0.63
	10.2

	02, 13-34
	I12
	20.3
	21.1
	0.50
	10.2

	02, 15-74
	I25
	20.4
	21.3
	0.50
	10.2

	02, 13-26
	F7
	10.5
	6.4
	1.00
	10.5

	01, 4-259
	D3
	14.0
	12.2
	0.76
	10.7

	00, 16-221
	K15
	10.8
	3.2
	1.00
	10.8

	01, 11-189
	K4
	13.6
	7.8
	0.80
	10.9

	00, 9-170 BRR05
	K16
	13.6
	8.5
	0.80
	10.9

	02, 2-55
	G18
	15.2
	11.5
	0.71
	10.9

	01, 4-195
	K1
	16.3
	15.4
	0.67
	10.9

	02, 3-204
	C11
	14.6
	12.5
	0.75
	11.0

	02, 2-96
	E4
	15.0
	11.8
	0.75
	11.3

	01, 7-268
	F21
	13.3
	9.6
	0.87
	11.5

	03, 1-257
	D12
	16.6
	12.9
	0.70
	11.6

	02, 3-119
	C18
	16.5
	13.1
	0.71
	11.7

	02, 2-275
	C29
	15.3
	10.9
	0.76
	11.7

	00, B-199 BRR05
	K24
	11.7
	4.4
	1.00
	11.7

	02, 7-45
	C25
	17.2
	14.2
	0.68
	11.7

	01, 9-258
	K8
	15.8
	10.5
	0.75
	11.8

	03, 1-196
	D30
	13.4
	7.0
	0.89
	12.0

	Carson/PG 8-1
	E19
	15.6
	15.4
	0.77
	12.1

	02, 7-24
	F14
	14.5
	10.7
	0.85
	12.2

	02, 7-91
	E18
	13.9
	8.1
	0.89
	12.3

	02, 3-221
	C22
	16.9
	12.2
	0.75
	12.7

	02, 3-244
	G12
	15.9
	9.4
	0.80
	12.7

	03, 1-169
	A3
	15.7
	12.1
	0.83
	13.0

	01, 15-38 BRR05
	G9
	16.3
	11.9
	0.80
	13.1

	01, 16-318
	H27
	16.7
	12.3
	0.79
	13.1

	02, 11-204
	D13
	16.8
	12.7
	0.80
	13.4

	02, 2-258
	G16
	18.1
	13.0
	0.75
	13.6

	01, 7-212
	D29
	16.9
	11.6
	0.81
	13.7

	02, 8-76
	F12
	18.8
	14.0
	0.73
	13.7

	02, 7-29
	D11
	19.5
	15.7
	0.71
	13.8

	02, 7-46
	F13
	18.2
	15.5
	0.77
	14.0

	02, 7-58
	D23
	18.7
	19.1
	0.75
	14.0

	02, 15-108
	K13
	14.1
	4.4
	1.00
	14.1

	02, 3-267
	F25
	17.3
	9.2
	0.83
	14.4

	02, 7-75
	F22
	15.9
	11.4
	0.91
	14.5

	02, 5-21
	F20
	16.2
	12.1
	0.89
	14.5

	02, 5-99
	H19
	15.5
	6.6
	0.96
	14.8

	03, 1-152
	G2
	15.0
	5.6
	1.00
	15.0

	01, 18-77
	K3
	15.3
	4.5
	1.00
	15.3

	02,15-120
	K11
	16.8
	11.7
	0.92
	15.6

	02, 3-141
	G4
	18.1
	10.9
	0.87
	15.7

	02,7-55 
	F2
	17.3
	8.2
	0.92
	15.9

	02, 11-137
	K12
	19.2
	10.6
	0.83
	16.0

	01, 14-132
	K7
	16.0
	4.2
	1.00
	16.0

	00, 9-195 BRR05
	K14
	16.0
	5.1
	1.00
	16.0

	Carson/PG 8-1
	H30
	21.8
	12.9
	0.78
	16.9

	02, 7-34
	F8
	17.2
	6.1
	1.00
	17.2

	01, 7-114
	A2
	19.1
	9.2
	0.92
	17.5

	00, B-200
	K22
	17.7
	4.6
	1.00
	17.7

	01, 7-216
	D28
	19.4
	11.9
	0.91
	17.7

	02, 2-44
	H10
	22.2
	12.9
	0.81
	18.0

	02, 2-282
	G28
	21.3
	13.7
	0.87
	18.5

	R 7-5/ NSW 1-36 -> 43
	D17
	21.2
	10.3
	0.88
	18.5

	01, 10-318
	F30
	21.6
	13.6
	0.89
	19.2

	03, 1-277
	F16
	21.0
	14.3
	0.92
	19.3

	02, 4-286
	G21
	22.4
	12.3
	0.88
	19.6

	01, 10-74
	G20
	22.4
	11.7
	0.88
	19.6

	02, 11-75
	F3
	21.9
	10.1
	0.92
	20.1

	03, 1-312
	G1
	23.0
	15.7
	0.88
	20.1

	01, 7-233
	K10
	20.5
	1.9
	1.00
	20.5

	02, 13-35
	H6
	23.1
	9.4
	0.90
	20.8

	02, 2-62
	F29
	22.1
	11.5
	0.94
	20.9

	01, 14-131
	F27
	23.3
	11.4
	0.90
	20.9

	02, 5-12
	H2
	21.0
	7.4
	1.00
	21.0

	01, 10-67
	G19
	22.5
	7.6
	0.94
	21.2

	02, 2-274
	F24
	23.5
	13.2
	0.91
	21.4

	02, 3-220
	G29
	22.7
	11.2
	0.95
	21.6

	89, 9-82/PG4-27a+28
	H17
	22.3
	5.6
	1.00
	22.3

	00, 10-171, BRR05
	I4
	24.5
	10.0
	0.94
	23.1

	02, 2-283
	G24
	23.1
	9.8
	1.00
	23.1

	02, 3-146
	G5
	23.5
	9.7
	1.00
	23.5

	04, 7-82
	J18
	24.5
	3.2
	1.00
	24.5

	04, 6-246
	J16
	27.6
	10.7
	0.89
	24.5

	93, 3-108/NSN2-29
	H18
	24.5
	9.2
	1.00
	24.5

	02, 2-255
	G23
	24.5
	9.2
	1.00
	24.5

	02, 5-69
	G26
	26.1
	9.4
	0.94
	24.5

	02, 3-202
	G27
	26.0
	8.8
	0.95
	24.6

	02, 2-234
	H23
	27.7
	14.7
	0.89
	24.6

	Carson/PG8-1
	F1
	27.1
	10.1
	0.91
	24.7

	03, 6-261
	J10
	27.3
	11.6
	0.92
	25.0

	02, 14-223
	J5
	25.1
	8.5
	1.00
	25.1

	02, 2-230
	G30
	25.1
	9.1
	1.00
	25.1

	02, 2-64
	G6
	25.2
	10.7
	1.00
	25.2

	02, 2-86
	H4
	25.4
	7.3
	1.00
	25.4

	04, 6-243
	I21
	29.0
	13.3
	0.88
	25.4

	02, 2-302
	G8
	25.8
	9.6
	1.00
	25.8

	04, 6-132
	J20
	26.3
	4.3
	1.00
	26.3

	01, 14-129
	H15
	27.6
	7.1
	0.96
	26.4

	02, 2-271
	G11
	28.8
	11.5
	0.92
	26.4

	02, 11-158
	H7
	26.7
	4.1
	1.00
	26.7

	01, 9-242
	F26
	26.7
	11.9
	1.00
	26.7

	02,11-133
	J13
	29.5
	10.7
	0.91
	26.8

	04, 6-241
	J15
	26.9
	3.5
	1.00
	26.9

	01, 12-44
	H16
	28.5
	8.7
	0.95
	27.2

	F8, 5-159/NSW1-6
	J27
	28.6
	8.6
	0.95
	27.2

	02, 2-244
	H3
	28.8
	8.3
	0.95
	27.3

	02, 15-113
	J6
	27.3
	2.8
	1.00
	27.3

	02, 14-107
	J1
	28.2
	6.9
	1.00
	28.2

	02, 2-301
	G14
	28.2
	8.6
	1.00
	28.2

	02, 2-290
	G10
	28.3
	7.1
	1.00
	28.3

	02, 7-64
	F18
	28.3
	8.2
	1.00
	28.3

	01, 12-48
	H20
	28.4
	6.7
	1.00
	28.4

	02, 2-261
	G15
	28.4
	9.5
	1.00
	28.4

	04, 7-92
	J17
	29.0
	5.8
	1.00
	29.0

	04, 6-139
	J21
	29.1
	3.4
	1.00
	29.1

	02, 11-81
	J3
	29.2
	6.9
	1.00
	29.2

	02, 2-83
	F28
	29.3
	10.5
	1.00
	29.3

	F8, 5-156, NSW1-4
	J25
	29.3
	7.1
	1.00
	29.3

	02, 2-266
	G25
	31.1
	10.4
	0.95
	29.4

	Ross/ Pg1-2+3
	I1
	29.8
	6.8
	1.00
	29.8

	02, 2-82
	H22
	29.8
	4.9
	1.00
	29.8

	01, 7-221
	D2
	31.3
	8.5
	0.96
	30.0

	02, 2-270
	G7
	30.3
	5.3
	1.00
	30.3

	F8, 5-166/NSW 1-7->9
	J29
	30.5
	4.6
	1.00
	30.5

	02, 2-47
	H21
	30.6
	7.4
	1.00
	30.6

	03, 6-266
	J9
	30.6
	7.3
	1.00
	30.6

	F8, 5-147, NSW1-1 -> 3
	J26
	30.6
	7.0
	1.00
	30.6

	02, 2-239
	G22
	33.2
	11.5
	0.92
	30.7

	02, 13-318
	I26
	30.8
	10.4
	1.00
	30.8

	02, 3-152
	J7
	30.9
	6.9
	1.00
	30.9

	02, 11-179
	I30
	31.0
	7.6
	1.00
	31.0

	02, 3-222
	H9
	33.9
	11.2
	0.92
	31.1

	02, 2-231
	J2
	31.1
	4.8
	1.00
	31.1

	02, 7-21
	F19
	31.1
	7.2
	1.00
	31.1

	04, 6-145
	I3
	31.2
	4.6
	1.00
	31.2

	03, 6-260
	J24
	31.3
	5.3
	1.00
	31.3

	00, 10-181 BRR 05
	I8
	31.4
	5.4
	1.00
	31.4

	02, 2-258
	H13
	33.7
	10.5
	0.93
	31.4

	02, 2-247
	J14
	31.5
	9.2
	1.00
	31.5

	02, 2-259
	H12
	31.9
	7.8
	1.00
	31.9

	02, 2-49
	H24
	31.9
	8.3
	1.00
	31.9

	03, 6-159
	I23
	34.8
	15.1
	0.93
	32.5

	02, 11-135
	J8
	32.5
	5.0
	1.00
	32.5

	02, 14-145
	J4
	32.8
	7.3
	1.00
	32.8

	02, 2-45
	H5
	32.8
	6.1
	1.00
	32.8

	03, 6-270
	J12
	32.8
	6.2
	1.00
	32.8

	02, 2-240
	H14
	33.2
	5.7
	1.00
	33.2

	03, 1-296
	J23
	33.3
	3.9
	1.00
	33.3

	02, 7-103
	H8
	33.3
	5.3
	1.00
	33.3

	03, 6-265
	J19
	33.3
	4.1
	1.00
	33.3

	F8, 5-171/NSW1-10
	J28
	33.9
	9.1
	1.00
	33.9

	01, 13-252
	I24
	34.8
	9.3
	1.00
	34.8

	02, 2-235
	H26
	35.1
	4.7
	1.00
	35.1

	01, 10-20
	I6
	35.6
	3.8
	1.00
	35.6

	02, 2-243
	H25
	35.7
	8.1
	1.00
	35.7

	02, 13-32
	I17
	35.7
	5.4
	1.00
	35.7

	02, 2-46
	H11
	35.7
	6.6
	1.00
	35.7

	01, 15-145
	I20
	36.5
	6.6
	1.00
	36.5

	01, 18-59
	I5
	37.3
	5.3
	1.00
	37.3

	01, 14-139
	I2
	37.9
	5.5
	1.00
	37.9

	03, 6-262
	J11
	38.8
	5.0
	1.00
	38.8

	04, 6-267
	I15
	39.3
	4.5
	1.00
	39.3

	02, 7-113
	I29
	39.7
	6.7
	1.00
	39.7

	03, 2-155
	I16
	39.9
	4.9
	1.00
	39.9

	02, 7-67
	I28
	39.9
	11.1
	1.00
	39.9

	04, 6-146
	I10
	40.2
	4.2
	1.00
	40.2

	02, 11-85
	J22
	41.6
	17.8
	1.00
	41.6

	03, 1-271
	I13
	41.6
	5.0
	1.00
	41.6

	02, 2-257
	I27
	41.7
	5.0
	1.00
	41.7

	03, 1-267
	I18
	41.8
	8.1
	1.00
	41.8

	03, 2-208
	D26
	62.8
	78.5
	0.67
	41.9

	02, 13-29
	I19
	43.2
	4.1
	1.00
	43.2

	04, 6-248
	I14
	44.0
	6.2
	1.00
	44.0

	02, 15-77
	I22
	44.3
	7.6
	1.00
	44.3

	02, 3-197
	I9
	44.6
	3.3
	1.00
	44.6

	01, 4-197
	I7
	46.4
	9.0
	1.00
	46.4

	Halford/PG2-14+15
	J30
	65.0
	21.2
	1.00
	65.0

	01, 9-239
	K2
	N/A
	N/A
	N/A
	N/A
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