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Phenotyping Protocol for Sweet Cherry (Prunus avium L.) to Enable an
Understandmg of Trait Inheritance
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Table 1: Phenotypic traits, trait code, unit of measure and description
Figure 2: Box plots of pedicel fruit retention force, firmness, fruit used to categorize sweet cherry accessions

. g O ] . ! . weight, soluble solids content, harvest date, bloom date and titratable
The USDA Specialty Crop Research Initiative-funded RosBREED project has the objective of enabling . d;;tv based on three vears data Trait Trait code  Unit of measure  Description
marker-assisted breeding (MAB) in the economically important agricultural family of Rosaceae. To Productivity traits
. . . . . ) . Bloom Date BD Julian day The number of days from January 1 to date of 50% bloom
standardize and increase the accuracy of MAB in Rosaceae, it is necessary to characterize many horticultural oD 5 sccurmsioted from Jamiar 1 o date of cat b
. . . ’ . ) ) PFRF Firmness (g/mm2) Bloom Time BT rowmg egree l IaCCL(lij-ahe brom anuary (0] fa eoo 507% bloom
and fruit quality traits in representative germplasm. A well-developed comprehensive phenotyping protocol @ s 2 i i 2 e i 4
e o . . . . . . . . ey T H D uliand he number of days from Januar harv
for productivity, fruit quality and horticulturally objectionable traits, developed for use in the Washington : -- arvesthate > L e e
. . . . b . . ' 350. T H tTi HT , .
State University (WSU) Sweet Cherry Breeding Program, is described and correlations among selected traits | e Days _ withabase temperaure of 4.4°C
5 ruit quality traits
presented. 1000 —— zzz [ = . Fruit Firmness - gJmm? ?ABiej\j\l/Jgfss’biac:sn;fS:;;Ssg,:ge:i? cheek) on a Firmtech
:ZZ. —— : " > Bulked Fruit . 2 Measured by compression (cheek to cheek) on a Firmtech
400' i | I 100 1 i Firmness & (BioWorks, Kansas USA) using 20 BF?
' ' . . This is the force required to pull the pedicel off the fruit
- g FL Pedlcel.-Frmt PFRF gr measured with a pull force gauge (Imada DS-2). 5 TF
Matel‘lals al‘ld MethOdS 0 o1t ' — ' S ' 0. - - - AR [FEE samples are used.
2010 2011 2012 . . ) -
This study was carried out at Washington Sate University, Irrigated Agriculture Research and Extension Soluble Solids o Brix Juice from 5 TF samples pulled together is used and Brix
Content is recorded on a refractometer (Atago PAL-1)
Center, Prosser. Trees were maintained at the Roza farm under standard orchard conditions. Data collected Soluble Solids Content (%Brix) Titratable Acidity (%) e . i U
(see Table 1 for protocols) from a sweet cherry ‘Crop Refterence Set’ and ‘Breeding Pedigree Set’ between 2010 | Measured with a 10 m strained juice from 8F on an
. . i . ' T B - T Titratable Acidity TA mg/L autotitrator (Metrohm, Florida, USA) titrated to pH
and 2012 were subjected to ANOVA and phenotypic correlations among selected traits were also calculated. .- .- __ endpoint 8.2
25. pH pH pH Same as above
. — o - Fruit Weight FWt gr Average weight of 5 TF
- | | - - Bulk Fruit Weight ~ FWtB gr Average weight of 20 BF t
" Stem Length SL mm Average of 5 TF
ReSUItS ’ & Fruit Length FL mm Measured from stem to blossom scar, average of 5 TF
A strong positive correlation (Figure 1) was observed between harvest date and fruit weight and fruit ‘ P i . - Measured from the suture to opposite cheek, average of
firmness (+0.26, p<0.0001 and +0.39, p<0.0001, respectively), with later-maturing varieties tending towards R ' o - & - Fruit Width 2 = o Measured from cheek to cheek, average of 5 TF
. . 2 : e . . (e . g . . 5 h ki
larger and firmer fruit. Also, fruit weight has a positive and significant association with pedicel-fruit i (GDO) Harvest Time (GDD) Mahogany SKin s : Using the CTFILcolor chart and recording 1107
retention force with a value ot 0.43 (p<0.0001). On the other hand, soluble solids content showed a negative & .- __ __ Blush kin Color ~ CBs ’ 120-35%, 2-36-50% 3=5175% and 4=76-100%
relationship with fruit weight and firmness (-0.34 and -0.20, respectively). The box plot for representative [ Fruit Shape sh ’ Ratio of Frut Length and Width; 1-Kidney, 2-flat-round,
300. — | =l 3=round, 4=elongate, 5=cordate (heart-shaped)
traits is presented in Figure 2. There were signiticant (p«<0.05) yearly ditferences in pedicel fruit retention T | T Flesh Color - , Visual Flesh Color Card rating 15, 1 = cream, 2 = pink, 3 =
. . . . . o J o . . 200. | - ‘ red, 4 = red purple and 5 = mahogany
force, soluble solids content, bloom time and harvest time while titratable acidity was fairly consistent across | N . ) Pit cling: - no cling, 2-slight cling, 3-semi cling, 4=cling,
5=total cling, average of 5 TF
ye ars. / - b Pit Weight PWt gr Average pit weight of 5 TF
s Pit Length PL mm Pit length from point to point, average of 5 TF
\ ¢ : ' : 0. - - - Pit Width 1 PW1 mm Pit width from suture to back, average of 5 TF
2010 2011 2012 2010 2011 2012
Figure 1: Phenotypic correlations among 20 sweel cherry traits at WSU Prosser IAREC, WA based on 3 years data combined'3 FieWidth 2 e " Pit width perpendicular towidh 1, average of 5 TF
: . Fruit objectionable traits
SSC TA FL  FW2  FWt PL  PW2  PWt FS CMS CBS CFl ShF Fir  FirB HD HT BD BT - 20. Fruit weight e , , Calculated as the percentage of fruit with pitting out of a
q itting Incidence ! ’ total of 20 fruit sampled
ns ns 0.38 0.41 0.43 0.24 0.19 0.27 ns ns ns ns ns 0.31 9:20 0.16 0.16 ns ns 15. - T i Rain cracking . y Calculated as the percentage of fruit with splits out of a
033 -041 -038 034 -025 -015 -0.15 -0.18 0.29 ns ns ns -020 -013 -0.18 -0.17 ns ns lIRElCElEE total of 20 fruit sampled I
> 10. . 0=no visible symptoms, 1=very slight infection on leaves,
-0.14 ns ns -0.17 ns ns ns ns ns ns ns ns ns 0.23 0.23 ns ns . — Powdery Mildew 2=slight infection on leaves, occasionally on shoots,
090 089 Q7L 038 049 024 005 s 014 025 04l 030 024 023 s s ST ncidenceinfied 2 eciononlesves anlo hoote nasovery v
0.95 0.57 0.45 0.50 0.23 ns -0.29 ns 0.18 0.43 33 0.24 023 ns ns | || infection on leaves, most shoots damaged
061 044 053 015 ns  -0.31 ns RAIORENECMENGD T NG 0.25 ns ns 0. R B ﬁ‘::i:iﬂj:::;ona g . 0=no necrosis, 1=line of infection, 2= <50% of the leaf, 3=
0.29 0.60 0.13 ns ns 0.14 0.21 0.28 0.20 0.20 0.20 ns ns detached leaf assay Pt fieleatans (o Einedek
0.43 ns ns ns ns ns 0.18 ns 0.16 0.15 ns ns
ns ns 0.15 ns ns ns ns ns ns ns / CO N C LUS I O NS \
0,66, s 016 L Correlations revealed through statistical analysis of data collected in multiple harvest seasons
_ o _ _ ns ns ns ns ns ns ns ns . . . ; . . . . i
* Correlation values significantly different at p <0.0001 level are underlined, N can be used to elucidate trends in trait associations. Measuring either bulked fruit firmness or
p<0.001 level in italics, and all remaining values are at p<0.01 level. ' = . . . ) ) . ) ) .
Values not significant at any of these levels are identified as non-significant (ns). 019 021 ns ns  ns ons firmness based on five fruit only, as well as, either bloom/harvest time in julian days or growing
0.77 0.39 0.40 ns ns . . . . .
2 PFRF=pedicel-fruit retention force, SSC=soluble solids content, TA= titratable acidity, FL=fruit length, e deg]_‘ee days, Wlll Streamllne the phenotyplng protocol and lmprove COSt €ff€Cth€n€SS. The
FW2=fruit width, FWt=fruit weight, PL=pit length, PW2=pit width, PWt=pit weight, FS=freestone, 0.20 0.20 s b, , ey . . )
CMS=mahogany skin color, CBS=blush skin color, CFI=flesh color, ShF=fruit shape, Fir=Firmness, — Slgnlflcant and POSltIVC COITelatIOIlS between SSC and TA as Well asS between harvest date, fI'Ult
FirB=bulked fruit firmness, HD=harvest date, HT=harvest time, BD=bloom date, BT=bloom time. . . " ; - s .
09 026 024 size and firmness may suggest a genetic linkage of genes controlling these traits. Use of this
3Correlations were calculated with the corr procedure in SAS version 9.2 (SAS Institute Inc., Cary, NC). 0.24  0.23 Standardized phenotyping pI'OtOCOl Wlll enable Comparisons Of data between years and
0.95

\ programs and aid in identitying sweet cherry regions that control trait variation. /
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