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Introduction 

Bunt'bberry ls a se~"crgl'f'en ground co,·er that Lo; Popular a 
land.,reape ornam.eotal in northern latitudes. ll L~ normally propagated 
by 8eOO. sown In the ffeld In autumn or by stem cutlings. Seeds are 
d-Onnant., and recommendations for aft~rrlpeolng treatments include 
combinations of rold and/or warm stratlncation and scarification for 
varying lengths of time. 

With both rteld sowiog 11:nd cxperimenh in a controlled 
cnvironmen~ gt'?rmination pc:rcenta1es are not roMistent and not high. 
Germination trial~ duriog the past five years at the G~rg~n Rolanical 
Garden ban not yielded more than SO percent germination. Ou.r goal 
was to identify a seed treatment that would promote consistent and high 
gt'rminalion pe-rcentages under controlled conditJons. 

Summary of current 
knowledge 

* SCOOS have a mechankal dormancy. A s1.ony seed covering is 
pl"fSen~ and it is not impervious to water. Th.is covering sofleM and falls 
off' when seeds uc in a moist medium. 

* Seeds have a physiological deep dormancy that is partly overcome 
by a cold st.ratification period. * S~ have a chemical dormancy controUed in the pericarp. Seeds 
extracted trom the fruit germinate better than seeds surrounded by the 
fruit pericw-p. 
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Objectives 
SenraJ CXJ)('rlrnents we.re conducted during 1996 and tm: 
I. ~rmioe an optimum length of cold stratification period. 
2. Dtterndne if a leach.able, water-soluble inhibitor 1s p~nl in the -. 
J. Identify an optimum germlnalioo t,mpeniture between S'C and 30'C. 
4. Determine if li'ght ~ a factor in germination. 
~ Tt'Sl the effects of O - 5000 mg/I gihberellic acid soak on 

g-.nnluation. 
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11.e bunchbtrry Is• drupe co11Wninx • t'W(l--('f:IIN:l llill\M-.. 

Experiment 1 
Fruit was collected from wild stands in September 1997. Fruit was 

frozen for one month, then seeds were extracted using a blender and air 
dried for 24 hours on a paper towcl. Half of the seeds were stratified in 
moist sand ot 4·c. The remaining seeds were soaked in wam1 running 
water for one week prior to stratificaUon. Seeds from both treatments 
were removed from stratification at monthly intervals u,nd gem,inated 
on filter paper In petri di')hes at 2SC. Dishes \Yere: placed beneath cool 
white Ouor-e:s«nt lamps with a 16-hr photopcriod. Daily counlS of 
radicle emergence were recorded for 30 days. The cxpe.rime.nt consisted 
of tbfte replicalc.i or SO seeds. 
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Tllble I, UNtnllntd '-Ctdl olbundlbt.n-y did l)Oi Jfflnla.att. Gn-•tftt g,mnhu1tJon 
pcrc..nta~ wc-~ l'ffordtd (ol:lowlna 9) days n( «old itrttiflcation for .. ·~htd ~ aod 79 cbys 
(or uu...,..td ~ Addllion.-1 t'(lld tru,IIMlll had no bmc.RL $ttwl washt-d In wa.-.:n waltf for 

OlK" •«k &fT'd'lnat«I ~uu than unwah~ .lfftds rotlowlo,; 107 danormld S1ratlna.1kHl, 

Experiment 2 
Seeds were collected, washtd and strntlfled us In Experiment I. 

Ane.r 163 days or stnliflcatlon, washed and unwashed seeds were 
germinated on lilter paper in g·ro~1h cluunbe.rs beneath cool-while 
nuortscent lamps(16-hr 11hotoperlod). Tcmpen.ture trealroents were 
5, 10, JS, 20, 25 amd Jo·c. Dally counl'i of rndicle emergenre were 
recorded for 30 days. The experlmr.nt t·onsisted or Lbrce rcpllculcs of 
SOsecd.s. 
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Experiment 3 
Following .163 days of cold stnulnwtion. washed and u,1washcd ~•ecb 

were germinated on nucr p11pcr, In growth chambt:ni beneath rool-wh1le 
nuorcsccot Jarnps(J6-hr photoperiod). Three replicates of 50 Bctd# 

received the l.ight trcatrn~nt, and three were enclosed Ln al.umloum to 
exclude light. After 30 days, totnl germination w-...s recorded as f'adlcle 
emergence from the seed cout .. 
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Experiment 4 
Unstratified, washed and unwashed seeds were soaked for 24 hours io 

0, 1000, 2000, 3000, 4000 or 5000 mg/I solutions or glbberclllc u.dd 
(GA3). Seeds wcr sown without rin.~i'ng onto ntte:r paper '9od germinated 
in growth chambers beneath cool-whitt nuoresemt lamps (16-hr 
photoperiod) at zs·c. Treatments were replicated three times In a 
completely r.tndomi7A"d design. Cermlnati<m counls (rad.Ide emergenceJ 
was recorded for 30 days. 
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Conclusions 
* Gennin.atlon of Cornus canadensis was lmpro"·ed by washing the 

,;~d-. for one "eek in warm water, stratirylng seeds for approx 93 days 

al 4•c ond germlnuUng Stt<ls in the light. 

* GerminaHon WBS best at 20-zs·c. 
* Gibberellic add trcatme-nLS c.an be ust.-d to reploce a cold treatment 

in unstn\tificd seeds. 

* Genninullon percentag~ in all trl'atllli'nli did not t.xceed 50 
perttnt.The.re.rore, othe.r donnancy facl01's are present. 

* Buochberry seeds han a ph_yslo1og1ca.J deep donuum:y tf).at b only 

partly removed by cold stratification 11nd glbben::lnc add. A watu

solubl~ lr.athaMc Inhibitor oc::curs tu tbe s«d!io, but other do:rm&my 

factors ore lnvoh·ed in controlling germ.inatfon. 

* Thi.."i proj~t re-affirmed the iinporta.i1ce of Cold stratJJiatioo in 

seed genni.natlon of bu.nc.hbt:n-)· and showed a poslth-e tnOunKe, or 

leaching and lighL It falled to ld<ntiJy on optimum trntment ror 
succe-ssf'uJ sttd gfrmlnaUon. 
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Bunchberry is a semi-evergreen ground cover that is popular a 
landscape orna1nental in northern latitudes. It is normally propagated 
b)7 seed sown in the field in autu1nn or by stem cuttings. Seeds are 
dormant, and rec.ormnendations for afterripening treatments include 
combinations of cold and/or warm stratification and scarification for 
varying lengths of time. 

'\>Vith both field sowing and experi1nents in a controlled 
environ1nent, germination percentages are not consistent and not high. 
Germination trials during the past five years at the Georgeson Botanical 
Garden have not yielded more than 50 percent germ·ination. Our goal 
,1ras to identify a seed treatment that ,vould promote consistent and hi.gh 
germination percentages under c·ontrolled condition~ 



ummary of current 
knowledge 

* Seeds have a mechanical dormancy. A stony seed covering is 
present, and it is not impervious to water. This covering softens and falls 
off when seeds are in a moist medium. 

* Seeds have a physiological deep dormancy that is partly overcome 
by a cold stratification period. 

* Seeds have a chemical dormancy controlled in the pericarp. Seeds 
extracted from the fruit germinate better than seeds surrounded by the 
fruit pericarp. 

Seeds of Cornus canadensis showing a two-celled stone by 
X-radiography.Most stones have a single seed and one empty 
cell. 



Objectives 
Several experiments were conducted during 1996 and 1997: 
l. Determine an optimum length of cold stratification period. 
2. Determine if a leachable, water-soluble inhibitor is present in the 

seed, 
3. Identify an optimum germination temperature between 5°C and 30°C. 
4. Determine if light is a factor in germination. 
5. Test the effects of O - 5000 mg/I gibberellic acid soak on 

germination. 



The bunchberry is a drupe containing a two-celled stone. 

Experiment 1 
Fruit was collected from wild stands in September 1997. Fruit was 

frozen for one month, then seeds were extracted using a blender and air 
dried for 24 hours on a paper towel. Half of the seeds were stratified in 
moist sand at 4°C. The remaining seeds were soaked in warm running 
water for one week prior to stratification. Seeds from both treatments 
were removed from stratification at monthly intervals and germinated 
on filter paper in petri dishes at 25C. Dishes were placed beneath cool 
white fluorescent lamps with a 16-hr photoperiod. Daily counts of 
radicle emergence were recorded for 30 days. The experiment consisted 
of three replicates of 50 seeds. 



Experiment 1 
Fruit was collected from wild stands in Septentber 1997. Fruit wi s 

frozen for one month then seeds were extracted using a blender &:tnd air 
dried for 24 hours on a paper towel. Half of the seeds were stratified in 
moist sand at 4 C. The remaining seeds were soaked in ,varm running 
water for one week prior to stratification. Seeds f10111 both tt"eatments 
were ren1oved front stratification at monthly intervals and germinated 
on tilter paper in petri dishes at 25C. Dishes were placed beneatl1 cool 
white fluorescent lan1ps w'ith a 16-hr photoperiod. Daily counts of 
radicle emergence were recorded for 30 days. The experiment consisted 
of three replicates of 50 seeds. 
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Table 1. Unstratified seeds of bunchbcrry did not germinate.. Greutc t gcrmin· tion 
percentages were recorded following 93 days of cold stratification for washed · ds and 79 day., 
for unwashed seeds .. Additional cold treatment had no benefit. Seed • washed in worm w kr . o 
one week germinated better than unwashed seed following 107 duys of cold ·traOfi •ation. 



Experiment 2 
Seeds were collected, washed and stratified as in Experiment 1. 

After 163 days of stratification, washed and unwashed seeds were 
germinated on filter paper in growth chambers beneath cool-white 
fluorescent lamps(l6-hr photoperiod). Temperature treatments were 
5, 10, 15, 20, 25 and 30°C. Daily counts of radicle emergence were 
recorded for 30 days. The experiment consisted of three replicates of 
50 seeds. 
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Table Z. Optimum germination temperature for washed bunchberry seeds treated with 163 
days of cold stratification was 20-25°C. Optimum germination temperature for unwashed seeds 
was 20·c. Average 
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Following 163 days ·of eold stratification, washed and unwashed 
were ger·1ninated on rt1ter paper, in growth chaIDbers beneath cool-white 
ftuo1ucent la1nps(16-hr photoperiod). Three replicates of 50 seeds 
received the light treabnen~ and three were enclosed in aluminunt to 
exclude light Mter 30 days, total germination was recorded as radicle 
emergen£e frotn the ~, . , ., , coat. 
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Tabh: 3. Both washed and 1111washed seeds stratified for 163 days germinated better in ligb 
than m darkileS& Washed and tratified seeds that were ger'1ninared in the light was the onl)r 
matniem fa~ 50 percent ger1nination. 



Experiment 4 
Unstratified, washed and unwashed seeds were soaked for 24 hours in 

0, 1000, 2000, 3000, 4000 or 5000 mg/I solutions of gibberellic acid 
(GA3). Seeds wer sown without rinsing onto fUter paper and germinated 
in growth chambers beneath cool-white fluorescent lamps (16-hr 
photo period) at 25° C. Treatments were replicated three times in a 
completely randomized design. Germination counts (radicle emergence) 
was recorded for 30 days. 
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Table 4. AD concentrations of gibberellic acid promoted germination of unstratified bunch
berry seeds. The lowest concentrationfor optimum germination was 2000 mg/I gibberellic acid. 

to germination percentage exceeded SO percent. 



Conclusions 
G rminatioo of Cor,w:s catUUl~nili was impro,-ro b) "' hina t.be 

~ for one wcdc m •1lml water, ~ratif) Ina~ fur app.ro~ ~.-\ cb~, 

., 4•c and ~nninatitlg ~ ln th(' Uwit. 

Germlmtlon '"as~ at 20-25.(.'. 

Glbbert'llk acid tre tO)('nts can~ ll~ to ttpb«• • roJd tn-atfflf'nl 

ln unstrat'd'\ffl Sffds. 

Gn-o.linatk»t J)('rrt"'l'ltag ln aO trnlmc'uts did nt)t ~t\"N'd $ 

p«-lttnt. Tbttd'ott. other dorman(") r uton. arc pl"eSffit. 

Bu.n(·hbulj ~ ha, a pby~,~kal d p dQt11Ull\') tlw.t l, \Ml~ 

partl) n'ffl<l\ td hy c-<>1d ~trattncati..)n 1onld. gibbrttll' ~.id. \ ~ ~t r
'IOlublt. ln.cbabJ lnhlbktor ~ W'S in tb :11-.. but "t r d(lntutnc, 

• 

fact rs art in\ol,<-d ln ~)Qlrullin" ~rmina1lon. 

1 hi, projttt tt---efflrnwcl tht lmptlrtantt uf ,'<,ld tratifuia.tJOt1 , 

sttd g nnlnation ot huncbl>t'rT'~ and -.ho~«t • l>Of>·iu, ,, tnnucn.-. of 

lta<"h.tn• and li.gbt. lt fadc-d t<• u.lt'nlif) llll t!ptl.mu,n •~ tnlC"ltf fuc

!i1lt'te'-"l\1l ~ ~rn1lnatioo. 
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