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Sweet Cherry Pollination: Recommendation Based 

on Compatibility Groups and Bloom Time 

Cheol Choi, Kenneth Livermore and Robert L. Andersen1 

Abstract 

Results of controlled pollination tests, PCR based S allele typing analysis and examining bloom times 

on sweet cherry (Prunus aviwn L) at the NYSAES, were compiled. In sweet cherry, at least 20 pollen 

incompatibility groups were detected from currently used and newly developed cultivars and bloom 

times were classified into 5 groups. Based on long-term field observation and lab results, a compre 

hensive sweet cherry pollination chart was developed. 

Introduction 

One of the most important events in 

sweet cherry cultivation is good pollina 

tion and fertilization for abundant fruit 

set. The successful completion of a se 

quence of reproductive events depends on 

adequate supplies of viable, compatible 

pollen; an effective transfer of pollen 

when stigmas are receptive; proper 

growth of pollen tubes and entering the 

ovule during the period when embryo sacs 

have matured and ovules are viable; and 

successful double fertilization followed 

by growth and development of the embryo 

and endosperm (16). After fertilization, 

other physiological factors play a con 

tributing role. 

As with other self-incompatible fruit 

tree species of the Rosaceae, sweet cherry 

exhibits the homomorphic and monofac-

torial gametophytic self-incompatibility 

system, which controlled by the S-locus 

with multiple alleles (6,14). With this sys 

tem, self or cross incompatibility exists 

when the specific S allele that carried by a 

pollen grain is the same as one of the two 

specific S alleles carried by the somatic 

tissue of the receptor pistil. Thus, sweet 

cherry requires accurate pollination group 

knowledge to assure fruit set in commer 

cial orchards. Also, sweet cherry S allele 

genotype classification and pollen incom 

patibility group information are critical to 

breeding programs as well as genetic stud 

ies. For effective cross-pollination, at 

least 2-3 cross-compatible varieties which 

have synchronous bloom times should be 

planted in an orchard and bees provided as 

pollinators. 

The sweet cherry pollination compati 

bility problem in commercial orchards was 

first realized and studied in the state of 

Oregon in about 1914 (7). Pollen incom 

patibility studies in sweet cherry were pio 

neered and developed at the John Innes In 

stitute (5, 6). Subsequently six specific S 

alleles responsible for pollen incompati 

bility were identified (3). The identifica 

tion of six specific S alleles theoretically 

gives 15 different incompatibility groups. 

However, only ten incompatibility groups 

and their specific S allele were reported 

(10). Additionally three groups whose S 

alleles were unknown at that time, plus 

group 'O,' were reported to exist but their 

specific S alleles were not identified (10, 

14). Recently, three more S-alleles (5^ Sy 

and Sx) were newly identified and these 

extended to a total of nine the S-alleles cur 

rently reported (4). This increases to 36 the 

number of pollen incompatibility groups 

which theoretically exist in sweet cherry. 

In order to achieve abundant fruit set, 

bloom time of cross compatible cultivars 

must be reliably synchronous so that 

pollen is available as soon as flowers begin 

to open on the receptor cultivars (16). 

Compatible and viable pollen should be 

transferred to the stigma during the effec 

tive pollination period in order to achieve 
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fruit set. This effective pollination period 

represents the period of ovule longevity 

minus the period required for pollen tubes 

to grow down the style and effect fertiliza 

tion (16). In sweet cherry, this effective 

pollination period may be as short as 1-2 

days or as long as 1 week depending on 

cultivars, environmental factors and the 

season (8, 12, 17). 

Both pollen compatibility and bloom 

time information should be considered 

when establishing a new orchard or re 

placing existing cultivars since many 

sweet cherry cultivars are self-incompati 

ble. The present paper is a survey of com 

patibility in sweet cherry cultivars, which 

are important for commercial or breeding 

material, based on controlled pollination 

tests and/or S-allele genotyping by PCR 

analysis and bloom time records from the 

New York State Agriculture Experiment 

Station (NYSAES) in Geneva, NY. 

Methods and Materials 

Our data for pollen incompatibility in 

formation were compiled mostly from 

Choi (4), Tehrani and Brown (14) and 

Knight (10). These were supplemented 

with the unpublished results of PCR based 

S-allele typing analysis and controlled pol 

lination crosses made in the sweet cherry 

breeding program at the NYSAES in 

Geneva, NY. The PCR based S-allele typ 

ing was carried out under conditions based 

on the method of Tao et al. (13). Field con 

firmations of S-genotypes accomplished 

through controlled pollination test crosses 

were made between cultivars/selections 

with unknown or possibly mis-classified 

cultivars/selections and a series of testers 

with previously reported, known S-alleles. 

Pollen preparation, test crosses and deter 

mination were made by using the standard 

method used in many sweet cherry breed 

ing programs as described in Way (18). 

The bloom time was estimated based on 

records of full bloom dates since 1991 and 

cultivar descriptions prepared by Cornell 

Sweet Cherry Breeding Program (CSC-

BP). These full bloom times were rated 

using a 1 to 5 scale with 1 being the earli 

est bloom time and 5 the latest. 

Results and Discussion 

The results of our investigations with 

regard to the pollen incompatibility of 

cherry cultivars are presented in Table 1. 

Three novel S-alleles, S^ Sy aad Sz were 

added to the six previously known S-alle 

les in sweet cherry. So the number of 

pollen incompatibility groups increases 

from 15 to 36 along with increasing the 

number of S-alleles from 6 to 9. A total of 

20 of the 36 possible pollen incompatibil 

ity groups were verified in this investiga 

tion. S-genotypes of some cultivars have 

Table 1. S-genotypes and pollen-

incompatibility groups of sweet 

cherry cultivars/selections as 

tested by controlled pollination 

and PCR based S-allele genotyp 

ing analyses. 

S-genotypes Cultivars/selections 

S1S2 Early Rivers, Summit 

S1 S3 Reginaf Van, Venus, Windsor 

S1S4 Hudson, NY 1725? Rainier, 

Republican, Sy I via? Viscount 

S1S5* RN4R7T160** 

S1S6* Noble, NY 518, NY 8182 

S2S3 Knights Bigarreauf Vega? Velvet, 

Victor, Viva, Vogue 

S2S4* Royalton, Sam, Schmidt, Vic 

S2S6* RN004R1T102f* RN004R1T117** 

S3S4 Bing, Buttners Spate Rote 

Knorpelkirschef Emperor Francis, 

Kristin, Napoleon, Somerset, Turkey 

Heart B* Ulster* 

S3S5* Burlat, Chelan, Moreau 

S3S6 Gold, Governor Wood, Hartland 

5455 RN004R7T163** 

5456 RN004R2T175** 

S5S6* Early Lyons 

S2Sz* Cryalls Seedling, Guigne d'Annonay 

S3Sy* Schneiders 

S4Sy* NY 9801 

S1 Sx* Noir de Guben, Seneca, Valera 

S3Sx* Hedelfingen, Nadino 

S4Sx* NY 1625 

*S-genotypes have been newly assigned or changed from pre 

viously classified as in Tehrani and Brown (1992) or Knight 

(1969). 

**Seedling identification number: RN004 (Orchard identification) 

R7 (Row) T156-176 (Tree). 
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The S-genotype of 'Noble,' which was pre 

viously classified as Group 'XII' also with 

unknown S-genotype, and two NY selec 

tions, 'NY 518' and 'NY 8182' were de 

termined as S]S6. Similarly, the S-geno 

type of S^Sfy was identified in 'Early 

Lyons' by PCR based S-allele typing 

analysis, This cultivar was previously clas 

sified as Group 'X' with unknown S-geno 

type (14). 

The S-genotypes of Group 'V (S3S5), 

'VII' (S4S5), 'VIII' (5255), 'XIIF (S2S4) 

were assigned from previous works by 

Knight (10) and Tehrani and Brown (14). 

However, results shown here dispute the 

previously reported S-genotype of the cul-

tivars that were listed as belonging to 

these groups. All cultivars previously re 

ported as Group V (S3S5), which included 

'Turkey Heart,' 'Late Black Bigarreau' 

and 'Turkey Heart B' as well as 'NY 1625' 

(10) should be reconsidered as to their S-

genotypes. 'Turkey Heart' and 'Late 

Black Bigarreau' were considered to be 

S4SY where SY was interpreted to be S5 

through S-RNase zymogram analysis (1, 

2). Further, 'Turkey Heart B' and 

'NY1625' were suggested by our prelimi 

nary results to be S3S4 and 5^ respec 

tively (4). The actual S-genotype of S3S5, 

was identified in 'Burlat' and 'Moreau' 

which were previously wrongly reported 

as Group 'VII' (S4S5). 

The Group 'VIII' (S2S5) included the 

cultivars, 'Peggy Rivers,' 'Schmidt' and 

'Biittners Spate Rote Knorpelkirsche' 

(10). However, 'Peggy Rivers' was sug 

gested to be S2S4 (2) and confirmed to be 

S2S4 (1, 13). Also, the S-genotype of 

'Schmidt' as well as 'Royalton,' 'Sam' and 

'Vic' were suggested to all be S2S4 (4). 

Further, 'Biittners Spate Rote Knor 

pelkirsche' is S3S4 and may not belong to 

Group 'VHP (4). This result with 'Biittners 

Spate Rote Knorpelkirsche' was also sup 

ported by current results of controlled pol 

lination tests which showed compatibility 

with 'Schmidt' and incompatibility with 

several cultivars that carry S3S4. Further 

more, Way (18) concluded that 'Buttners 

Spate Rote Knorpelkirsche' and ' Emper 

or Francis' possibly are the same clone 

based on the fruit and tree characteristics, 

which appeared to be indistinguishable in 

the clones he evaluated th Geneva, NY. 

'Vic' and 'Ulster' were first assigned to 

the Group XIII (5^) (10). However, Way 

(18) concluded that 'Vic' should have been 

assigned to Group 'O.' A controlled polli 

nation test and PCR based S-allele geno-

typing analysis confirmed 'Ulster' to be 

S3S4 and 'Vic' to be S2S4 (4). Further sup 

porting data comes from the parentage of 

'Ulster,' which reportedly is a result of the 

cross 'Schmidt' (S3S4) X 'Lambert' (S3S4) 

(Brooks and Olmo, 1997). If 'Schmidt' is 

S2S5, 'Ulster' could not be S3S4; but if 

'Schmidt' is S^^ as we report, then 'Ul 

ster' could have received S4 from 

'Schmidt.' 

Cultivars previously known as 'Univer 

sal donor cultivars': 'Hedelfingen,' 'Nadi-

no,' 'Noir de Guben,' 'Seneca,' and 'Valera' 

(10, 11, 15), were shown by our 1/2 dial-

lele controlled pollination test to consist of 

two sub-divided groups: i) 'Hedelfinger' 

and 'Nadino' and ii) 'Noir de Guben,' 

'Seneca' and 'Valera.' The S-genotypes of 

'Hedelfinger' and 'Nadino' are suggested 

to be S3SX; Noir de Guben,' 'Seneca' and 

'Valera' are suggested to be SjSx by DNA 

analysis (unpublished). 

Twenty-six sweet cherry cultivars are 

arranged vertically and horizontally in the 

same order as by bloom time (Figure 1). 

Cross compatibility is presented based on 

our controlled pollination and PCR based 

S-allele genotyping analyses. 
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Grape Root Development 

Recovery of gas exchange of half dried grapevines occurred without any further 

change in soil water content of the dried half of the root system, and coincided with the 

point at which there was no further decrease in soil water content. For half dried plants, 

there was a relative increase in root development in moist soil layers, both in the wet 

container as a whole or in the lower part of the dry container. Recovery of gas exchange 

of half dried plants occurred at the time when there were no more roots dried in the dry 

container. Authors propose for half-dried plants, the part of the root system in dry soil 

can survive because water moves from wet roots to dry roots. From Dry et al. 2000. Vitis 

39(1):9-12. 

Grape-Conventional vs Minimal Pruning 

Minimal pruned (MP) vines showed higher shoot numbers, reduced leaf and shoot 

size, higher cluster number, smaller berries, fewer berries/cluster than hand pruned (HP) 

vines. MP vines had 4-6 fold higher CO2 fixation than HP vines from 3 weeks after bud 

break until bloom. Pn recovered in the HP vines concurrently with the transition to a 

faster shoot growth although Pn was still 13% higher in MP vines. Berry sugar was not 

lower in MP compared to HP despite a 70% yield increase. From Poni et al. 2000. Vitis 

39(1)1318 




