
Colegio de
Postgraduados

195

Citation: Torres-Beltrán, N. G., 
Soto-Parra, J. M., Noperi-Mosqueda, 
L. C., Yáñez-Muñoz, R. M., & Oviedo-
Mireles, J. C. (2025). Behavior of cherry 
varieties in northwestern Chihuahua, 
Mexico. Agro Productividad. https://doi.
org/10.32854/fz17hh68

Academic Editor: Jorge Cadena 
Iñiguez
Associate Editor: Dra. Lucero del 
Mar Ruiz Posadas
Guest Editor: Daniel Alejandro 
Cadena Zamudio 

Received: June 21, 2025.
Accepted: October 25, 2025.
Published on-line: December XX, 
2025.

Agro Productividad, 18(11). November. 
2025. pp: 195-201.

This work is licensed under a 
Creative Commons Attribution-Non-
Commercial 4.0 International license.

Behavior of cherry varieties in northwestern 
Chihuahua, Mexico
Torres-Beltrán, Nubia G.1; Soto-Parra, Juan M.1*; Noperi-Mosqueda, Linda C.1; 
Yáñez-Muñoz, Rosa M.1; Oviedo-Mireles, Julio C.1

 
1	 Facultad de Ciencias Agrotecnológicas, Universidad Autónoma de Chihuahua, Ciudad Universitaria s/n 

C.P. 31310, Chihuahua, México
*	 Correspondence: jmsotoparra@gmail.com    

ABSTRACT
Objective: To evaluate the yield performance and fruit quality of various cherry cultivars (Prunus avium L.) 
cultivated in northwestern Chihuahua, Mexico. 
Methodology: Four cherry cultivars ‘Benton’, ‘Brooks’, ‘Lapins’, and ‘Sweetheart’ were assessed using 
a randomized complete block design, with nine trees per cultivar. Key fruit quality parameters, including 
fruit weight, size, color, soluble solids content, titratable acidity, juice density, and trunk cross-sectional area 
productivity, were systematically evaluated. 
Results: Among the cultivars, ‘Lapins’ exhibited the most favorable fruit quality attributes, whereas ‘Brooks’ 
demonstrated the highest productivity, yielding 34.35% more than ‘Lapins’. 
Conclusions: Cherry cultivation in Chihuahua proves to be viable, with ‘Brooks’ emerging as the most 
productive cultivar and ‘Lapins’ distinguished by superior fruit quality. These findings support targeted cultivar 
selection strategies aimed at optimizing both fruit quality and yield performance.
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INTRODUCTION
	 The sweet cherry (Prunus avium L.) is one of the most popular temperate-climate fruits, 
highly valued by consumers for its f lavor, vibrant color, sweetness, and its notable nutritional 
and bioactive properties. It belongs to the genus Prunus within the Rosaceae family, which 
comprises hundreds of species distributed across temperate regions worldwide (McCune et 
al., 2011). Cherry trees are commercially cultivated in over 40 countries, spanning much 
of Europe, North Africa, the Middle East, Southern Australia, New Zealand, and the 
temperate zones of the American continent (Chadha, 2003; Bastos et al., 2015). In 2023, 
global cherry production reached a total of 2,963,780.9 tons (FAO, 2023). In Mexico, 
cherry production for the same year amounted to 129.76 tons, with the state of Chihuahua 
emerging as the leading national producer, contributing 91.06 tons (SIAP, 2023). There is 
a growing consumer trend favoring cherry cultivars with diverse flavors and organoleptic 
properties, prompting an urgent need to cultivate a wider variety of cherries with distinct 
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characteristics (Szpadzik et al., 2022). In terms of sensory quality, key attributes include 
skin color, sweetness, acidity, firmness, and fruit weight (Papapetros et al., 2018). Beyond 
intrinsic fruit traits, growers also aim to extend harvest periods by cultivating cultivars 
with staggered maturation times. In response to consumer demand for flavor diversity, it 
becomes essential to produce and evaluate a broader range of cultivars (Antognoni et al., 
2020). Selecting cultivars that are well-adapted to specific regional conditions is critical 
to enhancing fruit quality, as ecological factors play a significant role in determining fruit 
attributes (Ateş & Öztürk, 2022). Therefore, identifying and cultivating regionally suitable 
varieties is a necessary step toward improving production outcomes. Accordingly, the 
aim of this study was to evaluate the yield and fruit quality of different cherry cultivars 
cultivated in northwestern Chihuahua.

MATERIALS AND METHODS
Plant material
	 The experimental orchard is located at Field 2B in the municipality of Cuauhtémoc, 
Chihuahua, Mexico (latitude 28.482° N, longitude 106.971° W, elevation 2,060 masl). 
The soil is classified as strongly sandy loam, with a pH of 7.49, electrical conductivity 
of 0.23 mmhos/cm, and organic matter content of 0.42%. The cultivars evaluated in 
the experiment were ‘Benton’, ‘Brooks’, and ‘Lapins’ grafted onto ‘Colt’ rootstock, 
and ‘Sweetheart’ grafted onto ‘Gisela 12’. The orchard covers an area of 1,000 m2, 
arranged in a square 44 m planting design, with trees established in 2013. Agronomic 
management included the application of liquid worm humus, calcium carbonate, 
calcium sulfate, seaweed extracts, silica, zeolite, magnesium sulfate, zinc sulfate, and 
iron sulfate.

Experimental design and treatments
	 A randomized complete block design was employed with nine replications (trees) and four 
treatments corresponding to the cultivars: ‘Benton’, ‘Lapins’, ‘Brooks’, and ‘Sweetheart’. 
Harvesting took place on May 25, 2022. From each replication, 40 fruits were collected 
and divided into four subsamples of 10 fruits each.

Fruit weight and diameter
	 Individual fruit weight (FW) was measured using a digital scale with a 5 kg capacity and 
0.1 g precision. Fruit size was determined by measuring both equatorial (ED) and polar 
diameter (PD) using a vernier caliper (0.01 cm precision), measuring the widest points on 
each axis.

Fruit color
	 Five fruits from each 10-fruit subsample were selected for color measurement. Opposing 
sides of each fruit were assessed using a chroma meter (CR-300, Minolta, Japan), which 
reports color in terms of L*, a*, and b* values. Chroma (C*) was calculated using the 

formula: C a b*
/

= +( )2 2 1 2
 (Correia et al., 2019).
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Fruit firmness
	 Pulp firmness (FF) was measured on the same five fruits used for color evaluation. 
Skin was removed from two opposite equatorial zones, where color was intermediate. 
A handheld penetrometer (WILSON Fruit Tester FT 327, 0-29 lbs/in2 capacity, 6 mm 
plunger) was used, inserting the probe to its marked depth. Two readings per fruit were 
taken (one per side) and averaged.

Juice density and volume
	 Juice density ( JD) was calculated from the weight and juice volume of five fruits, 
extracted using a Turmix TUO5 (USA). Density was expressed in g/mL by dividing fruit 
mass by juice volume. Juice volume (JV) was measured using a 50 mL graduated cylinder.

Total soluble solids (TSS)
	 TSS was determined from the juice of the same five fruits using a handheld refractometer 
with automatic temperature compensation (model PN#90681, 0-32 °Brix scale). 
Approximately 0.5 mL of juice was applied to the refractometer surface, and readings were 
taken immediately (Zhang & Whiting, 2011).

Titratable acidity (TA)
	 Titratable acidity, expressed as percentage of malic acid (%MA), was determined 
by titrating 10 mL of juice with 0.1 N NaOH after adding six drops of phenolphthalein 
indicator (prepared by dissolving 0.5 g phenolphthalein in 70 mL ethanol and diluting to 100 
mL with distilled water). Titration was performed until a wine-red endpoint appeared. TA 
was calculated using the formula: 0 1 10 67 10. / /×( )( )×( )mL  (Torres-Beltrán et al., 2023).

Sugar-to-acid ratio
	 The sugar-to-acid ratio (TSS/TA) was determined by dividing total soluble solids by 
titratable acidity, expressed as parts of sugar per part of acid (Flores et al., 2018).

Grams per trunk cross-sectional area (TCSA)
	 Trunk cross-sectional area (TCSA) was calculated by measuring trunk circumference 
30 cm above the graft union and applying the formula: TCSA C=( ) ( )2 4/ π , where C 
represents trunk circumference (Barrios et al., 2017).

Statistical analysis
	 All data were subjected to analysis of variance (ANOVA) according to the proposed 
experimental design. Mean comparisons were conducted using the least significant 
difference (LSD) test at p0.05, with statistical analyses performed using SAS version 9.0 
(SAS, 1989).

RESULTS AND DISCUSSION
	 The results obtained from the experiment are presented in Table 1, detailing the data 
by treatment and cultivar for each evaluated fruit quality variable.
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RESULTS AND DISCUSSION
Fruit diameter and weight
	 For fruit diameter and weight, the highest values were recorded in the ‘Lapins’ 
cultivar, with an equatorial diameter of 26.11 mm, followed by ‘Benton’ at 24.18 mm, 
which exhibited a direct interaction with ‘Lapins’. In contrast, ‘Brooks’ (23.43 mm) and 
‘Sweetheart’ (20.03 mm) differed significantly from ‘Lapins’. Regarding fruit weight, 
‘Lapins’ displayed the greatest weight at 9.27 g, which was significantly higher than the 
other cultivars. Previous cherry studies indicate that fruit diameter and weight depend 
on the specific cultivar characteristics (Zhang & Whiting, 2011), which may justify the 
observed differences in diameter and weight across cultivars. In one study of various cherry 
cultivars, diameters ranged from 22.4 to 25.8 mm with weights between 5.9 and 9.2 g 
(Corneanu et al., 2020), results similar to those obtained in this study.

Color
	 In terms of color, ‘Lapins’ achieved the highest chroma (C*) value of 23.87, representing 
a 21.2 % difference compared with the least‑colored cultivar, ‘Brooks’, which showed a C* 
value of 18.81. Values of C* reported for cultivar ‘Van’ are about 19.89, akin to a dark‑red 
coloration, and thus ‘Lapins’ tended toward a more intense mahogany‑red hue (Vursavuş 
et al., 2006). Fruit color is the most commonly used harvest index, and generally correlates 
with an increase in soluble solids content; however, overall fruit quality depends on the 
cultivar (Yommi et al., 2012). The colour of fresh and processed cherries is influenced 
primarily by the concentration and distribution of different anthocyanins in the skin, 
as well as by pH, phenolic compounds levels and types, and other factors such as light, 
temperature, and oxygen (Gonçalves et al., 2007).

Firmness
	 Regarding fruit firmness, ‘Lapins’ was highest with 3.36 lb/in2, followed by ‘Benton’ 
and ‘Brooks’, which did not differ significantly from each other, while ‘Sweetheart’ showed 
the lowest firmness at 2.17 lb/in2. These results indicate differences in maturity status of 
the fruits as well as inherent cultivar characteristics (Choi et al., 2002). In a study conducted 
in Poland on various cherry cultivars, firmness values ranged between 1.2 and 1.9 lb/

Table 1. Cherry yield and quality parameters by variety. 

Treatment ED
mm

PD
mm

FW
g C* FF

lb/in2
JD

g/ml
J

ml
TSS

°Brix
TA

%AM
TSS/TA

°Brix/%AM
GTCSA

g
Benton 24.18ab 20.84b 7.41b 19.73b 2.56b 2.22ab 20.94a 19.02a 1.05b 18.46a 28.48a

Lapins 26.11a 22.80a 9.27a 23.87a 3.36a 2.18ab 21.6a 17.94a 1.37a 13.47b 10.82b

Brooks 23.43b 20.30b 7.15b 18.81b 2.67b 2.01b 21.04a 18.68a 1.04b 17.96a 34.35a

Sweetheart 20.03b 20.37b 6.87b 20.38ab 2.17c 2.48a 18.13a 19.26a 1.09b 18.31a 15.23b

DMS 2.11 1.58 1.33 4.04 0.37 0.43 4.11 2.54 0.21 3.54 8.60

CV 8.95 7.71 17.74 20.00 14.26 19.84 20.56 13.89 19.45 21.25 39.61

 24.19 21.08 7.68 20.70 2.69 2.22 20.44 18.73 1.14 17.05 22.22

Different letters between treatments denote significant differences (LSD, p0.05). 
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in2 (6.2‑8.7 N) (Szpadzik et al., 2019), values which are lower than those obtained in the 
present work.

Juice density and volume
	 Juice density reveals particular characteristics of the fruits: a lower density implies 
less pulp content and therefore a higher juice proportion. No significant differences were 
observed between ‘Benton’ and ‘Lapins’, while ‘Brooks’ exhibited the lowest density, 
although without significant difference in juice volume. ‘Sweetheart’ had the highest 
density an 18.91% increase compared to ‘Brooks’ and the least juice volume; yet again, 
differences were not statistically significant. This parameter refers to the grams of fruit 
utilized to obtain one milliliter of juice; for example, ‘Sweetheart’ required 2.48 g of fruit to 
produce 1 mL of juice (Torres‑Beltrán et al., 2023).

Total soluble solids (TSS)
	 Although no significant differences in sugar content (TSS) were detected among 
cultivars, ‘Sweetheart’ recorded the highest sugar content, with a minimal margin over the 
others —indicating advanced maturity, since TSS is directly related to maturity degree. In 
a study in Italy among different cherry cultivars, TSS values ranged from 13 to 20 °Brix 
(Di Matteo et al., 2017); the values obtained here lie within those parameters. Sugars also 
play a key role in cherry quality, since they balance with acidity to contribute to their 
characteristic flavour (Girard & Kopp, 1998).

Titratable acidity (TA)
	 For TA, ‘Lapins’ exhibited the highest organic acid content at 1.37% (malic acid 
equivalent), significantly different from the other cultivars. Reported values for ‘Lapins’ 
range between 0.72 and 0.97% at harvest (Wani et al., 2014), much lower than the results 
here even compared to ‘Brooks’, which had TA of 1.04%. According to Bernalte et al. 
(2003), TA also depends on cultivar, with levels between 0.4 and 1.5% of organic acids. The 
predominant organic acid in cherries is malic acid (80%), followed by shikimic, fumaric 
and citric acids (Usenik et al., 2015). In addition, TSS and TA are closely related to cherry 
flavour intensity, and consumer acceptance increases with high TSS and TA levels (Wani 
et al., 2014).

Sugar‑to‑acid ratio (TSS/TA)
	 For the TSS/TA ratio, ‘Lapins’ presented the best sugar‑acid balance with a value of 
13.47, while ‘Benton’ recorded 18.46, suggesting it was the most mature cultivar. In an 
acid cherry study, TSS/TA ratios ranged from 5.63 to 19.54 (Najafzadeh et al., 2014), 
parameters similar to ours despite the cultivars in our study being sweet cherries. This 
ratio is related to sweetness perception, acidity, or cherry flavour (Wani et al., 2014), and is 
a predominant parameter for consumer acceptance (Usenik et al., 2015). Moreover, studies 
in ‘Golden Delicious’ apple indicate that a proper sugar–acid ratio is due to decreasing 
malic acid concentration during maturation, making it a valuable indicator of maturity 
degree (Flores et al., 2018).
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Grams per trunk cross‑sectional area (GTCSA)
	 Regarding grams of fruit per trunk cross‑sectional area, ‘Brooks’ achieved the highest 
value at 34.35 g, showing a direct interaction with ‘Benton’ at 28.48 g, whereas ‘Lapins’ 
and ‘Sweetheart’ registered the lowest productions at 10.82 g and 15.23 g respectively; 
they did not differ significantly from each other but did differ from the other two cultivars. 
According to Webster et al. (2006), low fruit yields may be influenced by climatic conditions 
such as low light levels and reduced temperature during flowering and fruit set, resulting in 
fruit abscission.

CONCLUSIONS
	 This study provides valuable information concerning the adaptation of cherries to the 
state of Chihuahua, as well as the attributes and qualities that these cultivars can offer when 
grown in the northwestern region of Mexico. In this experiment, the fruits of the ‘Lapins’ 
cultivar exhibited the best organoleptic qualities but the lowest fruit yield. The highest 
coloration was associated with larger fruits, a greater proportion of pulp, and a lower 
sugar‑to‑acid ratio attributes that are critical for fruit quality, thereby providing higher 
nutrient content and better consumer acceptance. In terms of production, the ‘Brooks’ 
cultivar achieved 34.35% greater productivity compared to ‘Lapins’. These studies should 
be complemented by analyses of bioactive compounds, since phytochemicals impart 
flavour and the unique characteristics of each cultivar.

REFERENCES 
McCune, L. M., Kubota, C., Stendell-Hollis, N. R., & Thomson, C. A. (2011). Cherries and health: A review. 

Critical Reviews in Food Science and Nutrition, 51(1), 1-12. https://doi.org/10.1080/10408390903001719
Chadha, K. L. (2003). In Cherry (Ed.), Handbook of horticulture. Delhi, India: Directorate of Information and 

Publications of Agriculture, Indian Council of Agricultural Research (ICAR).
Bastos, C., Barros, L., Dueñas, M., Calhelha, R. C., Queiroz, M. J. R. P., Santos-Buelga, C., & Ferreira, I. C. F. 

R. (2015). Chemical characterisation and bioactive properties of Prunus avium L.: The widely studied fruits 
and the unexplored stems. Food Chemistry, 173, 1045-1053. https://doi.org/10.1016/j.foodchem.2014.10.145

FAO. (2023). Cherry production. United Nations: Statistical Database-Agriculture, Food and Agricultural 
Organisation (FAO).

SIAP (2023). Servicio de Información Agroalimentaria y Pesquera, SIAP 2020. Fecha de consulta 08/04/2024. 
http://infosiap.siap.gob.mx:8080/agricola_siap_gobmx/ResumenProducto.do

Szpadzik, E., Krupa, T., Molska-Kawulok, K., & Przybyłko, S. (2022). Fruit Quality and Contents of Some 
Bioactive Compounds in Selected Czech Sweet Cherry (Prunus avium L.) Cultivars under Conditions of 
Central Poland. Agriculture (Switzerland), 12(11). https://doi.org/10.3390/agriculture12111859

Papapetros, S., Louppis, A., Kosma, I., Kontakos, S., Badeka, A., & Kontominas, M. G. (2018). Characterization 
and differentiation of botanical and geographical origin of selected popular sweet cherry cultivars 
grown in Greece. Journal of Food Composition and Analysis, 72(December 2017), 48-56. https://doi.
org/10.1016/j.jfca.2018.06.006

Antognoni, F., Potente, G., Mandrioli, R., Angeloni, C., Freschi, M., Malaguti, M., Hrelia, S., Lugli, S., 
Gennari, F., Muzzi, E., & Tartarini, S. (2020). Fruit quality characterization of new sweet cherry 
cultivars as a good source of bioactive phenolic compounds with antioxidant and neuroprotective 
potential. Antioxidants, 9(8), 1-22. https://doi.org/10.3390/antiox9080677

ATEŞ, U., & ÖZTÜRK, B. (2022). Fruit Quality Characteristics of Different Sweet Cherry (Prunus avium L.) 
Cultivars Grown in Ordu Province of Turkey. Karadeniz Fen Bilimleri Dergisi, 12(1), 168-177. https://doi.
org/10.31466/kfbd.1000507

Torres-Beltrán, N. G., Soto-Parra, J. M., Noperi-Mosqueda, L. C., & Sánchez, E. (2023). Characterization 
of ‘Wonderful’ pomegranate in the state of Chihuahua, México. 51(1), 1-14. https://doi.org/10.15835/
nbha51112955

http://infosiap.siap.gob.mx:8080/agricola_siap_gobmx/ResumenProducto.do


201 AGRO PRODUCTIVIDAD 2025. https://doi.org/10.32854/fz17hh68

Correia, S., Queirós, F., Ribeiro, C., Vilela, A., Aires, A., Barros, A. I., Schouten, R., Silva, A. P., & Gonçalves, 
B. (2019). Effects of calcium and growth regulators on sweet cherry (Prunus avium L.) quality and 
sensory attributes at harvest. Scientia Horticulturae, 248( January), 231-240. https://doi.org/10.1016/j.
scienta.2019.01.024

Zhang, C., & Whiting, M. D. (2011). Improving “Bing” sweet cherry fruit quality with plant growth regulators. 
Scientia Horticulturae, 127(3), 341-346. https://doi.org/10.1016/j.scienta.2010.11.006

Flores C., M. A., Soto P., J. M., Salas S., N. A., Chávez S., E., & Piña R., F. J. (2018). Effect of CaCO 
3 industrial byproduct on quality atributes, phenolic content and antioxidant capacity of apple cvs 
Golden Delicious and Top Red. 10(1), 64-82.

Barrios, O., Leopoldina, D., Prieto, G., Manuel, V., & Quezada, Á. (2017). Respuesta de portainjertos de 
manzano a vigor , eficiencia de producción y concentraciones foliar y en fruto de NPK * Response of 
apple rootstocks to vigor, yield efficiency and leaf and fruit concentrations of NPK Resumen. 8, 849-
861.

Corneanu, M., Iurea, E., & Sîrbu, S. (2020). Biological properties and fruit quality of sweet cherry (Prunus avium 
L.) cultivars from romanian assortment. Agronomy Research, 18(4), 2353-2364. https://doi.org/10.15159/
AR.20.231

Vursavuş, K., Kelebek, H., & Selli, S. (2006). A study on some chemical and physico-mechanic properties of 
three sweet cherry varieties (Prunus avium L.) in Turkey. Journal of Food Engineering, 74(4), 568-575. 
https://doi.org/10.1016/j.jfoodeng.2005.03.059

Yommi, A., Fernandez, V., Guerra, N., Cendoya, G., & Quillehauquy, V. (2012). Skin colour changes in fruits 
of two sweet cherry cultivars, its heterogeneity and relationship with quality indices. Acta Horticulturae, 
934, 1055-1060. https://doi.org/10.17660/actahortic.2012.934.141

Gonçalves, B., Silva, A. P., Moutinho-Pereira, J., Bacelar, E., Rosa, E., & Meyer, A. S. (2007). Effect of ripeness 
and postharvest storage on the evolution of colour and anthocyanins in cherries (Prunus avium L.). Food 
Chemistry, 103(3), 976-984. https://doi.org/10.1016/j.foodchem.2006.08.039

Choi, C., Wiersma, P. A., Toivonen, P., & Kappel, F. (2002). Fruit growth, firmness and cell wall hydrolytic 
enzyme activity during development of sweet cherry fruit treated with gibberellic acid (GA3). Journal 
of Horticultural Science and Biotechnology, 77(5), 615-621. https://doi.org/10.1080/14620316.2002.11511
547

Szpadzik, E., Krupa, T., Niemiec, W., & Jadczuk-Tobjasz, E. (2019). Yielding and fruit quality of selected sweet 
cherry (Prunus avium) cultivars in the conditions of central Poland. Acta Scientiarum Polonorum, Hortorum 
Cultus, 18(3), 117-126. https://doi.org/10.24326/asphc.2019.3.11

Di Matteo, A., Russo, R., Graziani, G., Ritieni, A., & Di Vaio, C. (2017). Characterization of autochthonous 
sweet cherry cultivars (Prunus avium L.) of southern Italy for fruit quality, bioactive compounds 
and antioxidant activity. Journal of the Science of Food and Agriculture, 97(9), 2782-2794. https://doi.
org/10.1002/jsfa.8106

Girard, B., & Kopp, T. G. (1998). Physicochemical characteristics of selected sweet cherry cultivars. Journal of 
Agricultural and Food Chemistry, 46(2), 471-476.

Wani, A. A., Singh, P., Gul, K., Wani, M. H., & Langowski, H. C. (2014). Sweet cherry (Prunus avium): Critical 
factors affecting the composition and shelf life. Food Packaging and Shelf Life, 1(1), 86-99. https://doi.
org/10.1016/j.fpsl.2014.01.005

Bernalte, M. J., Sabio, E., Hernandez, M. T., & Gervasini, C. (2003). Influence of storage delay of Van sweet 
cherry. Postharvest Biology & Technology, 28, 303-312.

Usenik, V., Stampar, F., Petkovsek, M. M., & Kastelec, D. (2015). The effect of fruit size and fruit colour 
on chemical composition in “Kordia” sweet cherry (Prunus avium L.). Journal of Food Composition and 
Analysis, 38, 121-130. https://doi.org/10.1016/j.jfca.2014.10.007

Najafzadeh, R., Arzani, K., Bouzari, N., & Hashemi, J. (2014). Identification of new Iranian sour cherry 
genotypes with enhanced fruit quality parameters and high antioxidant properties. New Zealand Journal 
of Crop and Horticultural Science, 42(4), 275-287. https://doi.org/10.1080/01140671.2014.918044

Webster, A. D., Spencer, J. E., Dover, C., & Atkinson, C. J. (2006). The influence of sprays of gibberellic acid 
(GA3) and aminoethoxyvinylglycine (AVG) on fruit abscission, fruit ripening and quality of two sweet 
cherry cultivars. Acta Horticulturae, 727, 467-472. https://doi.org/10.17660/ActaHortic.2006.727.57


	_GoBack
	_Hlk207017230
	_Hlk207112608
	_heading=h.kwjidonm1u8f
	_heading=h.4qgmh0erp8gw
	_Hlk198049944
	_Hlk198050014
	_Hlk198051630
	_Hlk198051722
	_Hlk198050062
	_Hlk198050403
	_Hlk198050425
	_Hlk198049944
	_Hlk198050014
	_Hlk198051630
	_Hlk198229395
	_Hlk198050062
	_Hlk198050403
	_Hlk198050425
	_Hlk199187002
	_Hlk35366170
	_Hlk199188420
	_Hlk206955679
	_Hlk206963383
	_Hlk206959926
	OLE_LINK13
	OLE_LINK2
	_go0a7vcxq2ei
	_4p4t2p4hefcq
	_heading=h.7366oef8vby5
	_heading=h.a037rgenzbdi
	_heading=h.cpmca3d9w5lr
	OLE_LINK15
	OLE_LINK3
	_Hlk199477453
	_Hlk210779005
	_heading=h.9v8a34ptwim9
	_heading=h.uyb4i2v9dxcy

