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I
Nati ve and hybrid plums . 5 

T HAS LONG been recogn ized that self sterility is common in 
Eur opean plums of the Damson and Prun e t ypes . 11 many species of stone fruits, parti cularly in plums, sweet cher­

ries, and the cultivated forms of sand cherries. L it tle was known,
Cherry-plums (sand ch erries and sand cherry hybrids) 11 

however, about the large amount of cross ster ility or in compati­
bility that exists between va r iet ies of these fruits until about 1925Nanking cherry (Primus tomentosa) . 14 
to 1930 when hybrid plums and cher ry-plums w er e planted ex­

Korean cherry (Primus j aponica) .. 14 tensively in Minnesota and nearby states. The p roblem assumed 
serious aspects in Minnesota when comm ercial p la ntings of the 

Number and ar rangement of pollin izers . 15 large fruited hybrid plums reached bearing age an d fa ile d to set 
satisfactory crops in spite of pro fu se bloom . 

Use of bou quets and topgrafti ng .. 16 
In 1930, th e University of Min nesota It seemed n ecessary to m ake th e 

Agricultural Experiment Stati on began study u nder normal orchard conditions 
a study of cross sterility at th e F ruit because the var ie ties wh ich w ere ob vi­
Breeding Farm, Excelsior, Min nesot a . ou sly incompat ible in the orc hard had 
Purpose of th e study was to find su it ­ been succes sfu lly cro sse d in the green­
able pollinator varieties and to de ter ­ house where tempera ture and other en ­
mine What combinations of var ieti es vi ro nmen ta l factors were m aintain ed at 
Would be sUfficiently compatibl e to pro­ nearl y op timum co nditions. 
duce satisfactory crops. This st udy was In the orc hard te sts, sev eral m ethods 
continued over a period of 21 years. were tried. At first twenty-pou nd paper 
The frUits involved and the scope of the bags were us ed to enc lose flowering
work are shOwn in table 1. branches when t he buds were in the 

Number of va rieties used as: Total 
Number 01 Number 01 flowers 

NOli;; an d Ma le Female com binations tests pollinated 
8luepa hYbrid plum 

131 37 814 1,126 210,367 
10 9 32 33 4.077~~::::~~~; ..::: ..... .::..••:::."':: :~.-..~.. 44 29 294 585 75.657 
18 18 36 85 6,305 

'.. :'tQt.w .•. •..•... ...•.•. 7 7 3320 2.923 

S Ubm itted for publication June 25. 1951 2.500--10- 5 1 L.~"""- "-" ......•... 210 100 1,196 1,862 299,329 . 
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Table 2. Germination 01 Plum PolIen on Artificial Media 

Sp ecies Per cent germina tion=::::::::::
0·1 1·5 5·15 ... riety 

P. saJicina hybrid - x
Elliot 

P. salicina hy b ri d x P. american a . XLa Cr escent 
P . salicina hybrid _ . XMon itor 

P. sal/cina x P. americana . XRe d Wing 
P. Besseyi h yb rid . XTom Thumb 
P. salicina hybri d x P. a m ericana _ _ ._ . XUnderwood 

P. salicina hybrid _._.. X
Fiebing 

P. salicina hybrid _ _-_ _ - X
Radisson 

P. salicina x (P. americana x P. Simonii) ..-._ •.__.• X
Superior 
Minn. No. 195 P. salicina x (P. americana x P. Simonll) _ .- X 

P. nigra _ __ . x 
De Soto 
Asslnib oin e 

XP. am ericana _ __· · _ ­M. ._.·. · · • • • - -.----• • 

XP. Besseyi hybri d - .Nicollet 
XP. american a - _ ..Rollingstone 
XP. hortulana Mlne ri _ ..Surprise 
XP. saJicina x P. americana .Tonka 
XP. americana - __.- ._.__ .W olf 

some conditions the blossoms withinballoon stage. S imilar br anches were 
the bags appeared to be mor e subjectcu t and taken in to th e green house 
to fros t injury than those in the open w he r e they were forced into bloom 

Another method was the const ructionea r ly and the pollen ext r acte d . 
of large cheesecloth cages over entil1When the flowers under bag s in the 
trees. Boquets of the variety t o be usedor ch ar d approached the fu ll-bloom 
in the cross w ere placed in th e tent witi.stage, they were pollin ated with the 
a h iv e of be es . This method wa s un­pr eviously prepared pollen which w as 
sa t isfactory for a lar ge- scale testingstored in small vials. The flowers under 
program because of excessive cost and the bags wer e not emasculated sinc e it 
lim ited number of combinat ions thaih ad been am ply demonstrated that they 

w er e self steril e to their own poll en . cou ld be tested each year. 
The m ethod finally adop ted was to Camel's h air brushes were used in pol­

wrap the flower ing br an ches in cheese' lination and were ster ilized in 95 per 
cloth or aster cloth. If the cheese  c1~  c en t alc ohol solution before being 
w as coarse, t wo thicknesses were US ' dipped into the vi al. Th is pr evented c
Th is m ethod proved to be very satisfa ' contamin at ion of the suppl y of the pre­
to ry and w as used thr ou gh out th e e~' p ar ed pollen. The oper at or used thr ee 
periment beg inn ing in 1932. ~b r us hes in r otat ion so that the alcoh ol 

was com pletely evapor ated befor e a In 1930 a li ght fr eeze injured JP~l'  

of th e blo om in the paper sacks to b rush w as us ed the se cond t ime. 
th ough it di d v er y little damage ~Dur ing the fir st few ye a r s of the 

s tu dy all the op en blossoms on the en­ flowers in the open . In 1931 the ""O~d  

w as confined to cheesecl oth cageS af,cl osed br anch wer e pollin at ed an d 
b ees and was w ithout value. DB.ta tJ1i!cou nted. L ater, th is method w as m odi­
these two year s are not in cluded IIIfied so th at only t wo or thr ee blosso ms� 

p er clust er wer e pollinated. After t wo r epo rt. ~
 

A study of po ll en germinat ion ~11evyears of t r ial, th e paper b ag m ethod 
ti ficial media w as m ade by cathar  l~cllwas abandoned because the bags fre­ rt l 
Becker , resear ch ass istant in hoquently were torn an d bec ause u n de r 

, the spring of 1932 to determine nary test on about three commonly 
turet~~r  failure of plum hybrids to se t grown hybrid plums. The most promis­
Wh~t was due to lack of compatibility ing pollinizers in these preliminary 
fru l . , t I k f " tests wer e screened for their horticul­teen the varIetIes or 0 ac 0 VI-

bbe'l~y  in pollen grains. Table 2, adap- tural qualities and the best of them 
n 11 k ' t 1 ' did from Miss Bee er s repor , In 1- were subj ected to more extensive pol­
te very clearly that in general, low li nat ion tests. In all, 814 combinations 

tes ca . h terl ti f� 

f~e  hybrid varie~ies,  while varieties of On the basis of compatibility a lone,� 
ur native species of plums sh owed the 131 varieties tried as pollinizers 

~elativelY  high pollen viability. T wo ex ­ wer e classified into three groups: go od, 
ceptions were the hybrids, Nicollet and fai r , and poor . Thirty-six varieties 
Tonka, which ranked with the n ati ves were rated good, 20 fa ir, and 75 were 
in viability. Nicollet proved to be a poor and worthless as pollinlzers. 
fairly good pollinizer and Tonka a very In tables 3 and 4 r esp ectivel y are 
poor one. Of the other hybrids men­ listed a ll the v ar iet ies that were classi­
tioned in table 2, only Superior proved fied as good and fair po llini zers. Infor­
to have any value as a pollinizer. ma ti on concerning ex te nt of testing, 

All of the native varieties, on the season of bloom, pollen abundance, and 
other hand, proved to be good polliniz­ species com posit ion is al so included in 
ers for hybrid plums which bloomed a t these tables. To cons erve space the va­
the same time. Many of the hybr ids ri eti es cl as sified as poor pollinizers are 
produced large numbers of em pty or m erely en umer ate d in tab le 5 (more 
aborted pollen grains. The first five com plete in for mation r ega r ding this 
shown in table 2 produced approx i­ group is available in mimeographed 
mately 50 per cent aborted pollen. It form t o those who are interested). 
may be assumed that lack of a sati s­ F rom a study of t ab le 3 it becomes 
f~c tory fruit set may be due to defec­ apparent th at va r ieties of native 
~lVe  pollen, low viability of pollen, or Am er ican sp ecie s are goo d pollini zer s 
Incompatibil ity between varieties. In a lmost without excepti on (note Terry 
SOme cases all three factors m ay be in ­ in tab le 4) . Furthermore, it appears 
volved. 

llen viabilIty was c arac ens IC 0 were studied. 

that a pr eponder an ce of good polliniz­
er s is fo und in hybr ids in which these 

NATIVE AND HYBRID PLUMS na ~ive spec ies appear as fe m ale paren ts. 
Th IS becom es m ore appar ent from an 

Throughout the experimen t the pr i- insp ection of t able 6 in which ar e classi­
:ary objective was to discover on e or fied many of the varie tie s tested on a 
s ~ :e pollinizers which would insu r e basis of thei r com ponent species. Their 
i~  ~Sfactory  fruit production when used effec t iveness as pollin izers from the 
bridorne or commercial pl an ti n gs of hy - standpoint of com patib ili ty is also 
var' P.lums. In this search 131 standa rd shown. F or instance, it will be ob served 
t>oIiI~~e  s and selections were tested as th at of eight varieties of P. americana, 
n~  rn ~zers.. T?ese were used on 28 seve n ar e listed as goo d pollin izer s, one 
):Iro~  . vanetles of plums an d n ine fai r , and no ne poor. Of 15 h ybrids in 
UniVeS I~g  selections under t est at the which P . am eri cana is a female parent, . F:S1ty of Minnesota F r ui t B r ee d - n ine a re good pollinizer s, on e is fair,� 

e alrrn, Most of these 37 v ar ieti es and five a r e poor . On the other hand,� 
1tntzets So tested as polIinizer s. The po l- in 59 v ar ieties in which P . am ericana� 

USually were given a pr elim i- was used e ither as a m ale par ent or� 
BeCker C 

<lJ or Prunatharlne L . Studies of poll en ge rmination in certa in species and in terspecific 
Us. Am, Soc , Ha r t . Sci. P roc . 29:122-126, 1932. 
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Table 3. Hybrid and NaUve Plums Raled as Good Pollinlzers Table 4. Hybrid and NaUve Plums Raled as Fair Pollinlzers 

Nu mb er ~ varieties -::::::==-- Number 
Va rie ly on w hi ch Season of varietiesSpecies Season of Speciespo lli n lzer b loom on which� 

wasles ted� vasielY pollinizer bloom� 
wastesled� 

Assiniboine 7 Early P . nigra --­
24 Medium P. salicina hy bri d x P. americana� 

Compass 2 Ve ry late P. Besseyi x P. horlulana Min eri ------ Ember 3 Medium P. salicina h yb ri d x P. americana� 
Convoy 3 Late P . Besseyi hybrid Golden Rod 17 Early P . american a x P . Simo nii� 
De Soto 15 Lal e P. americana IiQJlska� 3 Early P. saUcina hybrid�
Goff 16 Late P. americana Lorlnq� 10 Medium P. salicina x P. Munsoniana� 
Haze l 14 Medium P. americana RedqloW� 

18 Medium e a rl y P . salicina x (P. america na x P. Simon ii) 
Kqga 26 Ear ly P. americana x P. Simonii superior 

1 P . salicina h ybrid 
Ne w Ulm 12 La le P. america na Shiro Very la te P. americana� 
Older 18 Me diu m P. salicina hybrid TellY 

4
9 

P. salicina x P. am ericana�A x W No.5Ol son 3 Early P. nigra 2 P . salicina hybrid x P. americana
Rolli ngstone 12 Late MInD. No. 121�P. am ericana 5 (P. sa licina x P. america na) x P. sa licina�Minn. No. 128 South Dakota 27 Medium lat e P . americ a na or P. ame rica na h yb ri d 5 P . salicina x (P. america na x P . Simonii ) 
Surprise Minn. No. 200 31 Late P. horlulana Mineri 5 Early P . salicina x (P. a mericana x P. Simonii)� Minn. No. 201 Toka� 22 Earl y P. americana x P. Simonii 3 Medium P. Besseyi x (P. Munsoniana x P. sa licina) xMinn. No. 231 Wolf 13 Late P. americana P. saUcina
Wyant 14 Late P. americana 3 Early P . salicina x (P. americana x P. Simonli)� 
Minn. No. 55 2 Early (P. salicina x P. americana) x P. sp.� 

Minn. No. 244 
3 Medium P. salicina x P. am eri canaMinn. No. 262 Minn . No. 84 24� Late P . americana x P. sal icina hybrid 3 Medium P. salicina x P. americana�

Min n . No. 89 25 Late P. americana x P. salicina hybrid� 
Minn. No. 277 
Minn. No. 301 3 Very e a rly (P. salicina x P. americana) x P. p ersica (a pomic­

Min n . No . 107 6 P. americana x P. salicin a tic ) 
Minn. No . 168 4� P. am ericana x (P. Munsoni ana x P. salicina) Minn. No. 320 3 Medium early P . salicin a hyb ri d x P. ni gr a 
Minn. No . 182 10 Ea rly P. nigra Minn. No. 325 3 Late (P. american x P. salicina hybrid) x P. ame ri ca na 
Minn . No. 203 9 Me diu m P. salicina x (P. americana x P. Simonii) or P. americana h yb rid
Min n . No. 206 6� (P. salicina x P. americana) x (P. sali cina I 

P. americana ) 
Min n . No . 210 19 Early P. salicin a x (P. am ericana x P. Simon ii) 
Minn . No. 211 10 Early P. salicina x (P. a mericana x P. Simonii) 
Minn . No. 216 3 ................ P. salicina x P. nigra 
Minn . No. 228 3 Ea rl y P. salicina x (P. americana x P. Sim onii) 
Minn . No. 251 3 La te P. hortulana Mineri x P. americana 
Minn. No. 267 25 Ea rly (P. americana x P. salicina hy brid) x P. salicina 

h ybrid 
Minn . No. 295 3 Medium la te P. hortulana Mined x P. americana 
Minn. No. 316 3 Me di um (P. salicinia x P. americ a na ) x (P. sali cina I Table 5. Pollinizers Te s le d a n d Ra le d as Poor 

P . ame ricana) 
Minn. N~med  varietiesNo. 319 3 Me diu m late Minnesota sele ctions� P. sa licina hybrid x P. nigra . 
Min n . No . 333 3� (P. salicinia x P. americana) x (P. sa licin ia hybnd Anoka B x W No.1 Min n . No. 195 Minn . No. 284 

x P. nigra ) Elliot� B x W No.2 Minn . No. 196 Minn . No. 285 
Minn . No . 351 3 Med iu m (P. Fiebingsalicina x P . americana) x P . sa licina Minn . No.�hybsid H. Minn. No. 53 Minn. No. 197 286 
Minn. No. 356 2 Late (P. am eric ana or P. am ericana hybrid ) x P. sa lIennepin� Minn. No. 56 Minn. No. 199 Minn . No . 290 

cina La Crescent� Min n . No. 60 Minn. No. 204 Minn . No . 293 - - - - --- - ------ - - --- ---------- -- Monitor Minn . No. 61 Minn . No . 205 Minn. No. 294�
Mendota 

Minn . No . 75 Minn . No. 207 Minn . No . 297�
Opata 

Minn. No. 87 Minn . No. 209 Minn . No. 322� appeared as a component of the m ale group which does no t follo w the pat· Pelllbina 
Minn. No. 102 Minn . No. 215 Minn. No. 324� parent , only six are li ste d as good pol ­ tern in the group P . americana and its Pipestone 
Min n . No. 105 Minn. No. 217 Minn. No . 326� RadiSsonlin ize r s, 11 fair, and 42 are poor . hy br ids. Min n. No. 339� Minn . No . H I Minn . No . 225�Redcoat

Only a few hy br ids derived fr om No variet ies of p ure P . salicina ot Minn . No. 124 Minn. No. 229 Minn . No. 372�Redwing
P . nigra or P . hOl·tu lana Min eri were P. S im onii were teste d as pollinizetS Sapo Minn . No . 126 Minn . No. 230� 

Minn. No . 133 Min n . No. 232� include d in the study. It is believed be ca us e they lack winter hardineSS. St. Anthony 
Minn . No . 155 Minn. No. 237�TeCU"'seh 

Tonkathat the small number of variet ies in These sp ecies are represente d, however, Minn. No. 158 Minn . No. 263� 
which P. ni gra was the female paren t as compon en ts of hybrids in two fairlY Takata Minn . No. 177 Minn . No . 265� 

m ay accou nt for the fact that a ll three la rge and r epresen tat ive groups. Va'_ l1nderwood Minn. No. 178 Minn. No . 266� 
Min n . No . 186 Minn. No . 274� a re classed as poor , w ith none in the r ie ti es of P . salicina are in general, re ~Ocha  lllPa 

Min n . No . 188 Minn . No. 278� , la- anela-good or fa ir cl asses. This is the only garded as poor po lli nizers. The re Minn. No . 191 Minn . No . 279� 
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Table 6. EUecUveness of Plum Varieties as P011lnizers in Relailon to Their Component Species 

Componen t species 

P. americana , , _ 
P. americana of uncerta in purity _ 
Hy brids with P. americana a s female paren t 
O ther h ybrids containing P . america na 

P . america na x P. Simonii _.._._ _.._ 
P . Simonii x P. a me rica na� 
Other hybrids contain ing P. Simonii _ _� 

P. n igr a _� 
Hy brids w ith P . n igra as fe ma le p a rent� 
O th er hybri ds conta ining P . ni gra ._._� 

P. horlulana Mineri _ 

~ 

Number Effe ct ivene ss as pollinize  rs~  

varieties - - - - - - - --=.- --­
tested Good Fa ir Poor 

~ 

,......................................... 8 7 I 0 
~


 

_ _........ 1 I 0 0 
_... 15 9 I 5 

59 6 11 42 

_ _ ......... 3 3 0 0 
_....................................... 1 0 0 I 

_ .. __.. 19 4 4 11 

__ _ _ _... 3 3 0 0 
__._.. 3 0 0 3 

_ _....... 7 3 I 3 

_ _ _........ 1 I 0 0� 
Hybrids with P. horlulana Mineri a s female parent 2 2 0 0 
Other h ybrid s cont a in ing P. horlulana Min er i 

Hyb rids w ith P. salicina as lemale parent 
Hy br ids with P. salicina h y brids a s female parent 
O th er hybrid s containing P. salicina 

t ively small number of go od poll in izin g 
varieties fo un d in the lar ge gr ou p of 
P . sa Zicin a h yb r id s indi cat es th at th e 
dubious rep ut at ion of that species is 
w ell fou n ded. Th e eviden ce r ega r d ing 
P . S im onii h ybr ids is n ot as clear . F ur ­
ther data presen ted in t able 7, h owever , 
in dicate t h at this species m ay con ­
t r ibute som eth ing to its hybr ids t o im­
pr ove their value as pollin izer s. 

Th e unba lanced di st r ib ution of good 
and poor p ollin izers am ong the h ybr id 
plum pollin izer s shown in tab le 4 leads 
to sp eculation as to th e cause of such 
distribution . For m or e than 40 y ear s 

Nu mber 
varieties 

te ste d Fema le 

15 Burbank x Ka ga 
24 Burbank x Nin e v a rieties 

I De Soto x Burba nk 
1 Burbank x De Soto 

1216 Shi ro x Eight va rieties 2 2 
4 Thre e varie tie s x Shi ro _.._.__ 2 0 ; 
2 South Da ko ta x Tw o varieties ..- _ -_...... 1 0 I 
2 Minn. No. 89 x Sou th Da kota _.............. 1 0 ~


 . h ybr idS 
of P 'uAnge lX' E r n est, a nd Alde r m an , w. H . F ru it a n d lea f characters in int e r sp ec ific 

r nus . m er. S oc . Hort. S c i. Proc . 29:115..117. 1932. 

4 1 0 3 

45 5 8 32 
39 7 8 24 
23 6 2 15 

the Un iversit y of Min nesot a Fruit 
Breeding F arm h as conduct ed an exten­
siv e breeding program w ith st one 
fru its. Many thou san ds of seedlings 
h av e been produced from cr osses be­
tw ee n many sp ec ies of P r u nus. Some­
what casu a l st ud ies of th ese interspe­
cific hybr ids h ave un cover ed the in ter­
est ing fact that often an abnormallY 
h igh percen tage of seedlings in such 
h ybrid pr ogen ies cl osel y r esem ble the 
m aternal par ent. Angelo an d Alderman' 
r epor t tha t in r eciproca l cr osses be­
tw een P . salicina an d P. am ericana and 
betw ee n P . nigra an d P . salicina, leaf 

. 4 4 
_ _ .. 1 4 

_ 1 
I 

of both parental species an d in­
types diate leaf types appear in the 
termenl'es The leaf types of the ma-
Proge . 

species, however, are alwaysIterna 
d in greater numbers than those of 

faun . I Fit'aternal species. n • popu a ions 
the p . h brid f P Z'derived by sib mating y rr so. sa t ­

cina x P. americana, these authors r e ­
port 66.9 per cent of the progeny of 
salicina leaf type and 7.5 .p.er c~nt ~f 

americana leaf type. P. sahcma, 10 this 
case, was the maternal parent of the 

sibs. 
A still more startling situation is re­

ported by Wilcox' involving crosses be­
tween peaches and plums. When the 
peach was used as a maternal parent, 
all of the offspring were apparently 
normal peaches. In the reciprocal cross, 
the offspring contained a few sterile 
hybrids and considerable numbers of 
normal plums. 

Similar conditions have arisen be­
tween crosses of P. tomentosa x P . 
Besseyi or P. Besseyi hybrids. Tru e h y­
brids were seldom produced but large 
numbers of P. tomentosa seedlings were 
common. In some progenies the indi­
~idu  als  were all P. tomentosa. Simila rly 
In a cross of P. japonica x Kaga (P. 
Clmericana x P . Simonii) p lum t h e 
progeny consisted of several h undred p . . 

. Japomca and three questionable 
hYbrids. 

In . 
. View of these and many ot her cases 

~h.l ch  might be cited, it seems clear 
... atd the phenomenon of apomixis ( r e­
..ro uction ith . . .is WI out sexual fertllizati on ) 
cr~:ommon occurrence in inter sp ecific 
is St es of Prunus. With this in m ind it 
t'l:lre lggfested that an unsuspected mix -

o apo . tiltlay rmc really derived var ieties
aCCOunt f hbers of or t e unbalanced n um ­

hY~ rj d ~~od and poor pollinizers am ong 
It urn varieties.

rnay be . 
tJosir POSSIble that the genetic 

IOn of a . di .ty rn n 10 ividual hybrid 
ay be more importan t t h an 

~lco>c . A . N 

its component species. Table 7 presents 
a summary in which pollinizers are 
cl assified in relation to the parental 
varieties from which they were der ived. 
In one group 39 varieties have Burbank 
as a common m a ter na l parent. In 15 
of these the male parent is Kaga. Eight 
of the 15 are rated as good or fair pol­
linizers and seven as poor. The other 24 
v ariet ies were derived from var ious 
male parents other th an Kaga, This 
gr oup con tains only one good pollinizer, 
four fai r , and 19 poor . It seems likely 
that Kaga with its herit age f r om P. 
Si m onii may be largely responsible for 
the h igh percentage of good pollin izer s 
in this gr oup. This appears all th e mor e 
li k ely in vi ew of the fact that none of 
t he m al e parents of the gr oup of 24 
Burbank seedlings contained any ad­
mixture of P. Simonii and th at 16 of 
th e 24 had P: am er icana as a m ale par­
en t . Th is quite obviousl y is a case of 
gene influen ce r ather th an apomix is. 

The other groups in ta ble 7 r epresent 
r eciprocal cr osses in wh ich the same 
variety appears as m ale and fem ale par­
en t in contrasting gro up s. Bec ause sm all 
number s are involved , n o con clu sions 
can be justified. It might be su ggested, 
how ever , tha t in the 16 variet ies h avin g 
S h ir o as a materna l parent som e form 
of apomix is may be in volved to acco unt 
for th e large number of poor pollin izers. 
Shir o itse lf is of com ple x or igin and is 
r a ted as a fa ir p ollin izer on the basis 
of a single test. 

We n ow come t o ' a mor e pr acti ca l 
consid er a ti on of plum po llinizers. In 
t able 8 the com patibility of 18 of the 
most impor t ant pollin izer v arieties is 
shown wh en th ese pollin ize r s a r e u sed 
on 22 variet ies of plum s and thr ee Mi n ­
n esota sele cti on s. It may be n oted that 
two ch er ry - plum s, Convoy an d Sap a , 
are included am on g the pollinizers. As 
a gener a l rule cherry-plums w ould be 
of li t tle v alue as p lum po llin izers be-

COng oGen'et~e plmportanc e of t h e p a r e n t a l gen otyp e In the bre edin g of f r u it . S ixth 
ICS . roc. 2:212-213. 1932. 
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Table 8. Compatibility between 25 Plum Varieties and 18 Varieties Used as Pollinizera Table 9. Varieties of Plums Suggested for Home or Commercial Planting 

Varie tie s use d as po ll in izers =:::::::::. 
Showing Interaction of Pollinizers 

--... 
Va rie ties o " " ... 

tl 

'" '"<Xl "receiving .S .. tlopollinizers o tl ~ .9 i=l Ul >. ~ ~:9 " o.. .c:o ] ~ a; tl -; '[ tf tl := R •tl' ." 8. 'S .. ... 
tl "J £l '" jj -

t:l 
a ~ ~ l>4 l': til 

:> 
til
0 til {? & ! ~ I ~ ~ ----... 

Emb er . F· - G G G F G G G G G G P F G G C 
Elli ot . G G G p G G G F G G G P G G G C 
Ha nsk a .. G G G G G 
Ha zel . G p - P G G P 
Hennepin _ G F F p G G F G G G P G G G Cri •••••••__ 

Kaga _ .. G G - - G G G G G C 
La Crescen t .. G G P p G G F P G G G P G G G C 
Mendota .. G G F G - F G G P P F G F 
Monitor . G F G p F - G G G F P G G G F 
Pipe s tone .. F - F F F F F G P G G G 
Ra disson . G G G G F 
Re dg low .. F P F G G G G G G C 
Re dcoa t . G F G G P P G G G G G G C 
Redwing .. G F F G - F G G G P G G G 
Sou th Dakota . F G G G G F F G G G G G G 
Sup erior . G P G G G G F G G G G C 
Su rprise ~ . G G G G G G - G G G F 
Toka _ . G G G F G G G - C 
Tecumseh . G 
Tonka .. G P F P P P G G G G F G 
Un de rw ood . G G P G F G G P F G G G P G F G G 
Wa n eta .. G G G G - F G G G G G G - C 
Min n . No. 89 F F G P G G - P 
Minn . No. 225 F P P G G G G F 

Minn. No . 267 . F F F - F G F G P P G 

• Compatibili ty ra ting s : G = good ; F = fa ir; P = p oor . 

cause they bl oom m uch la ter than pl em en t the activity of other poll iniz· 
plums . The t wo varieti es included in er s. Sou th Dakota and Tok a are prob­
t able 8 b loom ear ly enough, however , ab ly the best ge neral polli n izer s in t~ e 

to over la p the b loom ing pe r iod of some group and ar e w orth growing for thell 

var iet ies of later bl ooming plums, and hor ti cu ltur al value in any plum plant­
henc e, they m ay be of some interest. ing. 

Sou th Dako ta is rated good on all The la rge number of po ssib le satis­
varieties on wh ich it w as used and fa ctory combinations which might b< 
near ly all ot her polli n izer s ar e good on selected fr om t ab le 8 m ay be con fusing 
So u th Dakota. Ember , Redglow, and to the grow er who wou ld like to pro­

f \V
Superior ar e includ ed among th e polli ­ duce a succession of plums from a ~  g 
n izers ev en tho ugh they r at e on ly fa ir good variet ies throug ho u t the ripcn l~n 

from the st andpoint of com patib ili ty . season. Such a planting is suggested Id 
They are variet ies tha t a r e li kely t o be t ab le 9 with six excellen t varietie S",a~3  

grown in ho me and com merc ia l plant ­ the two r ecom mend ed polli n izers, ~o \v 
in gs and w ill have some value as polli ­ and South Dak ota. These two ~~~e;  

n izers in ce r ta in combinations. These good com patabili ty w ith all var  l  ~o  w.  

t h ree varieties w ould not be sufficien t ex ce pt themselves. Su per ior , Redg aC' 

for a ll pollinizing r equir em ents in the and Ember a lso will supplement the nO 
average orchard but they w ould su p- t ion of South Dakota and Tok a a 

===-- Varieties w h ich will a ct as pollinlzer a, 
varieties in Season of and degre e of compa tibility� 

order ot� bloom� 
ripening� Sou th 

Toka Da kota Superior Re dg low Ember 

G·Underwood Mid -season G F P P 
Hennepin _ La te G G F F 

G G P P P;::~~~~ ..::.:.:..::::: ::::..: :.:::..~~~:~  to mi d-seaso n G G F P 
Redglo W Mid -se a son G G P 
Toka Early G G F F 
South Dakota Mid -season to la te G F F F 
Ember ... Mid-season G G G G 

• Compatibility ratings: G = g ood ; F =fa ir ; P = po or . 

help to insure sat isfactory frui t produc­ Th e advent of winter-hardy varieties 
tion in th e orchard. It will be noted tha t of Europea n plums in to Minnesota plum 
every va ri et y in the orchard will be cu lt u re r equires a mor e ex t en si ve study 
provided with a good pollinizer r eg ard­ of thei r cross and self fertili ty . Li mite d 
less of th e blo oming sea son . Such an studies indicate that these will not pre­
orchard if given r ea son abl y good cu l­ sent se r ious pollination diffic ulties since 
ture should prove to be r eli ably p ro­ many will be se lf fertile and it m ay be 
ductive. If the p lantin g is to be in as sumed that most of them will be cross 
northern Minnesota it m ight be wise to fertile. 
omit Superior and possibly Ember be­
cause th ey may not be fully wi nter CHERRY-PLUMS (SAND CHERRIES
hardy. AND SAND CHERRY HYBRIDS) 

Th e group of fr u it s cl assified asEUROPEAN PLUMS OF THE 
cher ry- plums h as been der ived f romDAMSON AND PRUNE TYPES 
the native sand cher ry ( P . Bessey i ) hy­

The stud ies of self and cross fe rti lity bridized w it h various species of Prunus. 
in the European plum have been very As mi ght be expecte d, this group is ex­
limited. It may be observed in table 10 t r emely variable in tr ee and frui t char ­
that three va rie ties of the prune type ac teri stics. This variability also applies 
(P. dom est ic a) and one Damson (P . i n ­ to the seaso n of b loom althoug h in ge n­
sitit ia) are all se lf and cross fe r tile. er al this is late compared with the 
The eVidence on cross ferti li ty is not blooming season of plums. Time of flow ­
entirely convincin g be cause the flowers er ing of this hybrid group follows more 
Were not emascula ted before crossing nearly the season of the la te bloom ing 
and all Were selfed as well as cro sse d . san d cher r y paren t than of the plum. 

Table 10. Self and Cros s Fe rtili ty in Eu ropea n Plu ms 

Varieties Mount Bon ne
Sp ecies Dietz Krikon Roy a l Ste . An ne 

l>I. l> P. do meslica 
G·~lton ' " ··.:  :·. ::·:~. P . insitit ia G G 

!lQ Un t 1l0Ya i P. domes l~ca G FF 
G G Gl1Il·~ P. d omesllca . 

G 
SOl ot Iruit rat ings : G = goo •

d ' F = fall. 
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Table 13. Compatibility Interaction Between 11 Cherry-Plum VarietiesTable 11. Cherry.Plum and Plum Varieties Tested as Pollinlzers for Cherry-Plum s 

Number =:::::::::::: :::=====- Varielies used as polli n izers 
varieties Com· Poll en� 

Pollinizer on which pata- Sea son abun- Parent a ge� 
varieties po llinize r bility oi bloom dance 0� 

varieties was tested rating receiving :l 0 '" a 0 
pollini zers 8. ~ 

Gi 0 
,Q 
.. 

l>­
~ 

'E 
0 11Brooks 8 F' Very late Medium P. Besseyi -- El c: e 0 8. El 

0Compa ss 22 G La te Good P. Bessey I x M~ er plulll (3 (3 Cl" ~ ~ 0"" 0'" rJl 
i
l/l ~ N " 

Convoy 8 G Medium Good Sand ch erry h yb rid 
Dura 6 G Medium Medium Sapa seedlin g Colllpass ..................... ............ G' F F P F F G - G 
Ma no r 12 F Early Goo d Sapa se edi ing G F F P G GConvoy ....· ....................·..•......� 
Nicollet 14 G Medium Good Sand ch erry hy brid Dura ............................................. - P G - P� 

Manor .........................................�Oka 16 F Early Medium Sand cherry h yb rid G G G G F G G G 
Opata 18 F Ea rly Good P. Besseyi x Gold plulIl F G F p p P G - PNicollet ....................................� 
Sapa 21 G Early·medi um Medium P. Bessey I x Su lla n pl\UII Oka ................................................ G G G G - - G 
Sapalta 7 G Medium Good Sapa se edling G G G G G - G G - GOpata .....................................� 
Wachampa 5 F Medi um Medium P. Besseyi x Sultan pl\UII sapa ................................. ........ G G G G G F G - P G G� 
Zumbra 14 F La te Good Sand cherry hybrid sapalta ................................... G G p G G P� 
Min n. No. ISS 7 G Mediu m Medium Compa ss x Formosa plU!ll Wachampa ......................... - - P p F� 
Minn . No. 220 5 F Medium Medium (Sa nd cherry x Climax) x Zumbra ............................ G G G G G� 

(Sand ch e rr y x FormosaJ - ==---- - - --- - - - --=-_ ...:.......---=:--._�- - - ­
• Compatibility ratings: G =good; F =fair ; P =p oor . Min n. No. 376 5 F Mediu m Medium Zumbra op en 

Morden No. 117 2 F Medium Medi um Sa pa seedling 
Morden No. 118 17 F EarlY 'me dium Medium Sapa seedling 
N3782 8 F Medium Medium Sand ch e rr y hybrid Within the cherry-plum group the Sapa is good wi th eight var ie ti es, fair 
N3794 7 F Ea rly Medium Oka seedling matter of intercompatibility is even with three, and poor with ten. Convoy 
Q-8A·55 Morde n 4 F Early Poor Sa pa se edling more variable than in the plum group . is the only polli niz er which rates good 
De Soto pl um 4 F Ea rly Good P. ame ricana 

The cherry-plum varieties appear to be on all varieties on which it has beenOlder plum 3 F Too ea rly Good Hybrid pl um 
Sou th Da kota p lum 7 G Early Good P. americana quite specific from the standpoin t of tested, but the tests h ave bee n lim ited 
Surpr ise p lum 2 G Ea rly Good P. hort uIa na Miner! compatibility requirements. The fact to only eigh t combinations. 
Toka plum 4 G Very early Good P. am ericana x that a pollinizer may work ver y w ell A selected group of 11 of the mo st 

P. Simoni! with one variety is no indication that it commonly grown variet ies of cher ry­Minn . No. 84 pl um 1 F Early Good P. america na x Shi ro 
Minn. No. 89 p lum 5 G Early Good Wastesa x Fi rs t will succeed with any other given va­ plum s has been arrange d in table 13 
Minn. No. 107 pl um 1 F Early Goo d De Soto x Burba nk riety. The records show that Compass to show the intercompatibility of t hese 

Shows good compatibility w ith 13 out var ieti es. There are many gap s in this 
• Compatability ratings : G =good; F =fa ir . of 22 varieties, fair with two, and poor table due to lack of time and opportun ­

compatibili ty with seven. Similarly, it y to test all combinati ons . Sapa is the 
Tables 11 and 12 con tain summaries Tab le 12. V arie tie s Rated as Poor Pollln l%8r1 

of compati b ili ty ratings of 44 var ieti es fo r Che rry-Plums 
Table 14. Varieties of Cherry-plums (A rr a ng e d In O rde r 01 Ripening) Sug g e s te d lo r Home orof sand cher ry, cher ry- plu ms , and =======================::::'

Ember p lum Commercial Planting Show ing In te raction 01 Pollinlzers
p lums tested as po lli nizers in 294 com­ Goff p lum 
b inations with 29 variet ies of cher ry­ Ha nska p lum Poll in izers 

plums. The limi ted tests involving 13 Superior plum 
Toka to plum Flesh Season IIIvarieties of pl ums used as po llinizers Varieties coMinn. No. 202 ch erry -pl um color of bloom .. s >­

0 

8. 
c,are of li ttle interest fr om a practica l Minn . No. 340 cherry -plum 

0 
tl ti I>-

0 0 

0 o, c: El
standpoint since most of the p lums Minn. No. 66 Na nking ch erry hybrid ~ 0"" 0 til 

0 '" til 
0 (3 U 

0 

bloom too ea r ly to be effecti ve po llin iz­ -Min n. No. 120 cherry-plum 
Minn . No. 123 cher ry .p lum Purple Ea rl y - G' F G G Gt Gt ers for ch erry-plums. In some seasons Q.55-14 (Morden) cherry-p lum Purple Early - - G G - Gt -var ie t ies like South Dakota or Surprise Morde na cherry -pl um Green Early G G - G G G Gt 

would b loom late eno ug h to overlap the Red Cortla nd cherry-p lum Purple Early ·medium G F G - P G G 
St . Ant hony cherr y-p lum Purple Medi um flowering of early b looming ch er ry­ P G G P - G G 
Tom Thumb che r ry -plum ~  Green Medium F F P G G - Gplums such as Oka, Ma nor, and Sapa . ~~ Green Lale p;F F4: F G GIt seems clear th at many of the plum s� 

are quite compatib le w ith the ch erry­ in northern lat itudes where the bloOrJl ­ iii'::'~I:bili:y  ratings: G =good ; F = fa ir: P = poo r.� 
Bleo 00 ate. 

plums and may be us eful as polliniz ers ing seasons more nearly overlap. XXls 100 early. 
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m ost important and wide ly grown vari­
ety in the gro up, and it is the on ly one 
w hich h as bee n used in all comb in a­
tions. It is probable that if these 11 
var ieties w ere planted together the 
pollination r equirements for all w ould 
be sa tisfactorily t aken care of although 
the tests completed to date do not show 
good pollinizers for Wa ch ampa. When 
t he selec ted variet ies ar e reduced to 
seven as in t able 14 the situati on be­
comes clearer , and it would be sa fe to 
assume that all varieti es in such a 
plant ing wo uld be successfully polli­
nized regardless of their bloom in g sea­
son . In areas where Dur a does well , 
it might b e substi tut ed for Ok a or 
Opata. 

NA NKING CHERRY (PRUNUS� 
TOMENTOSA J� 

Nank ing cherr ies are gro wn not on ly 
for their fruit but for their decorative 
value in lands cap e plantings. Two 
named varieties and a few numbered 
se lect ions ar e sometim es avail able from 
nurser ies. P lants are also grown from 
seed and sold as seedlings. 

It h as been commo nly recomm en ded 
that two or mo re var iet ies or seedlings 
be p lan te d together to provi de cross 
pollinati on in th is species, wh ich was 
presumed to be largely self ster ile. F or 
four years, tests were mad e on 18 var ie­
t ies at the Minnesot a Fruit Breeding 
F arm to explore the po ssibility of find ­
ing se lf -fertile var iet ies wit h in this 
collection. The outc ome of these tests 
is summarized in tab le 15 which shows 
five varieties to be self fertile, one va­
r iety partially self fertile, an d 12 en­
ti rely self ster ile. I n addition to the 
selfing tests, crosses w er e made between 
17 pairs of varieties. All of these com­
bin at ions proved to be sa t isfactor ily 
fru itful. On the basis of these te st s it 
seem s safe to ass ume that there is no 
lack of compat ibility betwecn var ieties 
of Nanking ch erri es. 

Table 15.� Fertility Conditions in Nanklnq� 
Cherry. P. tomentosa� 

Self~fer ti1e varieties Se U-sterile varietie s- =:::::: 
Dril ea continue d 
Orient (Minn. No. 63) Minn. No. 20 
Minn. No. 64 Min n. No. 21 
Minn. No. 65 Min n . No. 22 
N251 Minn . No. 42 

Minn. No. 59 
Partia lly self-fertile Minn . No. 60 

varie ties Minn. No. 61 
Minn. No. 41 Minn. No. 62 
Sell-sterile varieties N4081 
Minn. No. 5 N4082 
Minn . No. 17 

It may be of interest to note the or­
ig in of the five self -fert ile varieti es. 
Dr ilea is an introduction from the Do­
m inion Exper im ental Farm , Morden, 
Manitoba, Canad a, and came from seed 
of a whit e-fr u it ed variety grown at the 
USDA Field Statio n a t Ma ndan, North 
Dak ota. The other four var iet ies are 
from a single line of br ee ding at the 
Uni versity of Minnesota F r ui t Breed­
in g F arm. N251 is a variety which was 
found gro w ing at th e home of O. N. 
J en sen, Alb er t Lea , Minnesota, and 
broug h t to the Fruit Breeding F arm in 
1925. Orient and Minnesota No s. 64 and 
65 grew from se lfed seed of N251. It 
seems clear that ther e wi ll be no fu ture 
difficulty in developi ng self - fer til e va­
r ieties of the Nank ing ch erry . 

KO REAN CHERRY (PRUNUS� 
JAP ONICA J� 

Alth ough th ere are as yet no named 
variet ies of th is fruit there is consid­
erab le in terest in its development. }. 
la rg e number of see dling s h ave beeIl 
grow n at the University of Minnesota 
Fruit Breeding F arm and numerous se­
lections of improved types h ave beeIl 
m ad e. Seve n of the most prom ising se  ~ 

lect ions were tested in a lim ited \V lI;s 
for self and cross fer t ili ty . These tC~e 

are summar ized in table 16. One of \ e 
seven, Minnesota No . 20, proved to~o  . 

se lf ster ile and another, Minnesota 

Table 16. Sell and Cross Fertility In Korean Cherry. P. japonica 

Varieties u se d a s po llini zers =====­Varieties 
receiving Minn. Minn. Minn. Min n. Minn. Minn. Min n. 
pollinizers No. 20 No. 23 No. 46 No. 57 No. 60 No. 88 No. 99 

p' G� GMinn . No. 20 .. 
G G G - GMinn. No. 23 . 

F - - -Minn . No. 46 .. 

Minn. No. 57 " .. G G 

Minn. No. 60 G 

Minn. No. 88 .. G 

Minn. No. 99 .. 

• Compatibility ratings : G == good: F = lair; P 

46, proved to be only partially self fer­
tile. The other five are complet ely se lf 
fertile. Crosses were made in 13 pair s 
of varieties and in all cases these proved 
to be entirely compatible and fruitful. 
It would seem in this species, self fer­
tility is th e gen eral rule and that there 
is no lack of compatibility between va­
rieties. 

NUMBER AND ARRANGEMENT 
OF POLLINIZERS 

In small hom e or chards the arrange­
ment of pollinizers is not a problem 
since the number of trees would seldom 
exceed six to ten of either p lums or 
~herry-plums  .  The impor tant m atter 
IS to make sure that two or m ore good 
POllinizing varieti es ar e included and 
are planted near the middle of t he
orchard. 

In larger orchards for commercial 
pradu ti

c Ion th e number and ar range­
tnent of th 11" . . t i .high [ . e po irnzrng v an e ies IS 
1-u.h Y Important. In some ca ses the 
ble of pollinizers may be less des ir­

~~a.t~~n  th~  other varieti es and the 
U1n r 1st Will w ish to pla n t a mi ni­

tnUmber . Attem pts have been 
eductr. 8 o 7 e the r atio to as much as 

, ~Ith th~ POlli ni zer pl aced in the 
a UnIt of n ine t rees as shownaccom . 

panYing plan. 

G - G 

G G 

G - G G 

G 

= poo r. 

x X X X X X 
X p X X p X 
X X X X X X 
X X X X X X 
X p X X P X 
X X X X X X 

This p lan has not r esulted in satis­
factory y ields eve n though each t r ee 
is adjacen t to a po lli ni zer . The pollen 
must be transfer red between trees by 
bees or other insects, and in this case 
there is to o much oppor tun ity for in ­
sects to vi sit the orchard w it hou t m ov ­
ing fr om a po lli ni zer to trees of ot her 
var ieti es. 

To be reasonab ly cer t ain of adequate 
pollinat ion, from one-third to on e­
fou r th of the orchard sh ould be planted 
to po lli n izer variet ies. A good ar r ange ­
m ent is to p lan t pollinizers in every 
th ird row beginning wi th th e second 
row (see accompanying plan ) . 

X X X X X X X X X 
p p p p p p p p p 

X X X X X X X X X 
X X X X X X X X X 
P P P P P P P P P 
X X X X X X X X X 

Two or more pollinizer varieties 
sho uld be used and for most efficien t 
action t hese should be alternated in the 
row. For the var ie t ies of p lums and 
cherry-plums m entioned in tables 9 and ' 
14 the fo llo wing ar rangemen ts are sug­
ge sted . 
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Row Plum 
1 Redcoat 
2 Toka and Sou th Da kota 
3 Underwood 
4 Superior 
5 Toka and South Dakota 
6 Redglow 
7 Ember 
B Toka and South Da kota 
9 Hennepin 

Row Cherry-plum 
1 Sapalta 
2 Oka 
3 Ma nor 
4 Sa pa 
5 Op a lCl 
6 SClpCl 
7 Sapa 
B Convoy and Compass 
9 SapaltCl 

In this arrangement of the plum or­
chard two high-quality but sometimes 
shy- bear ing varieties, Underwo od and 
Ember , are placed between the polli­
n izer rows and var iet ies that will pro­
vide some supplementary pollination. 
The cherry- plum planting plan provide s 
for a maximum use of purple flesh 
var ieti es with the principal em ph asis 
upon the commonly grown variety, 
Sapa. Unfor tunately, Convoy and Man ­
or are two new var ieties of Canadian 
or igin wh ich are n ot as yet wi dely 
available in th e United State s. Many 
ot her sa tisfactory ar r angements w ith 
these and other varieties may be plan­
ned by a careful study of t ables 13 and 
1~  . 

The ne cess ity for plant ing a large 
pr opor tion of the orchard to pollinizers 
is a conseq ue nce of the ve ry sh or t 
blooming season characteristic of north ­
er n r egions. Wind, rain, or other un­

favorable weather conditions often oc 
cur at this ti me with the r esult tha; 
bees m ay be able to work only a few 
hours dur ing the entire flower ing Pe. T]
riod. Under these conditions th e Set 
of fruit will be very light unless 
bountiful su pply of pollinizing va rietie

a 

is available. S R 
USE OF BOUQUETS AND� 

TOPGRAFTING� 

In orchards which have been planted 
without adequate provision for pollina. Ethel 
tion the situati on may be helped by in. 
troducing large bouquets of good pol. 
li n izers in pails of water. These should 
be placed in the trees or on stands that 
will provide an elevation of three feet 
or more above the ground. 

A more permanent soluti on of the 
problem will follow the grafting of 
pollinizer va r ieties into the tops of 
every third tree or every third row. 
These grafts should produce some flow­
ers the second year an d by th e third 
year become fully effect ive pollinizers. 
It is important that the grafts be placed 
high in the tree rather than in the lower 
branches to insure vigorous growth and 
a favorable position to attract bees. 

New varieties of plums and cherrY­
plums are being de veloped in largl 

numbers by plant breeders in the north, 
ern prairie state s an d in Canada. BT 
fore these varieties can be utilized e~ 

fectively by the fruit grower he rnu 
eedknow what pollinizers they will n

and whether or not they will su  ccesl~  

fully pollinate other varieties. S  i~c~.,  

is impro bable that se lf - fer tile varle 
1it 

of these fruits w ill be discovered, ti 
will be desir ab le if not necessarYthil 
con tinue com patibility studies of 
na ture indefini tely. 




