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Introduction 

Commercial production of tree peonies has been focused on propagation of nursery plants 

However, the propagation by grafting needs hard labor and must be completed in a limited 

period (Sep . -Oct.). In contrast, consummers are also getting more interested in cut and pot 

flowers than garden plants through change of housing conditions. So, some farmmers are 

shifting to production of cut and pot flowers by forcing or semi-forcing. Although flower 

production after late Jan. is stable, that in Dec, timed for New Year Days is very difficult, 

bringing about problems of flowering delay to Jan., poor development of leaf or abortion 
l
)
 

of flower bud 

This report describes preliminaly tests of flowering in Dec. by breaking dormancy of 

flower buds by chemicals and low temperature treatment , and flowering in autumn by 

long-term storage in subfreezing condition 

Materials and Methods 

Two year old grafted-plants of cv. Taiyo in which flower buds reached perianth forma-

tion stage were dug on Sept. 22, wrapped with moist sphagnum moss and then treated 
with low temperature at 40C. Forty days after treatment, the plants were exposed to I olo 

C2H4 at 230C for 3 days, 100 o/o N2 at 230C for 4 days or saturated ethanol vapor at 200C 

for 30 minutes in plastic bags or containers. The rest of the plants were immersed in hot 

water at 400C for 90 minutes. All the plants (6 plants per treatmnet) were then planted in 

pots (ip 24 cm) and grown in a glasshouse heated above 13'C (Fig. 1). Sprouting rate was 

checked every five days after planting. Harvest date of flowers (upper one fourth of peria-

nth breaking from calyx), days to harvest from sprouting, cumulative temperatures (degree 

days) from planting to harvest, Ieaf size on 7 th node, Iength of flower stalk and flower 

diameter at anthesis were recorded. 

For retarded flowering, three year old grafted-plants of cv. Kaoh were dug on March 

12 and stored in plastic bags at 40C or at - 20C after preliminary storage at 4'C for 5 

days. The plants stored at 4'C were potted on June 11 and June 25, and those stored at 
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2 C on Sept 7 and Oct 18 Flowermg was checked 14-30 days after planting 

Results 

All the treatments considerably promoted sprouting although the final percentage in hot 

water treatment was lower than that in control (Fig. 2). In preliminary experiments, I ml 

of 3 o/o benzyladenin and O . 50/0 gibberellin (GA3) solution administered to flower buds pro-

moted sprouting but inhibited their growth. Supernant of 10 o/o CaCN2 solution also inhibi-

ted the growth with occasional necrotic death by phytotoxicity. But, garlic paste treatment 

after cold for 30 days promoted both sprouting and growth of flower buds (Fig. 3) 

Harvest date 0L flowers accelerated 7-10 days in the treated plants although days to har-

vest from sprouting delayed 4-5 days (Table 1). Cumulative temperatures from planting to 

harvest decreased in the treated plants due to accelerated sprouting. Leaf development or 

extension was very poor in control plants but it was promoted by the treatments, particularly 

by C2H4 (Fig. 4). Flower diameter in treated plants was slightly smaller, but length of 

flower stalk was almost the same between control and treated plants 

For retarded flowering, a plant taken out on June ll from storage at 4'C flowered 

normally on June 27, but another plant taken out on June 25 became blind. A plant taken 

out on Sept. 7 from storage at -2'C be3ame blind, but another one taken out on Oct 18 

flowered normally on Nov. 18. 

Table 1. Effect of chemicals and hot water treatment on flowermg of tree peony 

Average Cumulative Days to 
harvest temperatures harvest 

from planting from Treatment date 
(month/ to harvest 

day) (degree･day) sproutmg 

Control 

C2H4 

N2 

C2H50H 
Hot water 

12/22 

12/12 

12/ 13 

12/12 

12/15 
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24 
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29 
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Leaf size Flower Final Length 
on 7th node of flower diameter at percentage 
(1ength x flowering of harvested stalk at 

width) harvest (cm) flowers 
(cm) (cm) (Dec. 26) 

1.3xl.7 

8.3x8.0 

5.3x5.8 

5.6x5.6 

6.2x8.3 

27 . 3 

27 . 4 

30 . O 

26 . 3 

27 . 5 

Ma x 

Mean 

Mi n 

13 . 8 

11.3 

9.8 
12 . O 
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Flg I Temperature in a heated glasshouse (average values by 10 days) 
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Days after plant ing 

2 Effect of chemicals and hot water treatment on sprouting 
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3 A flowered plant by garlic paste treatment (1eft) and 
untreated control plans (nght) (photographed on Dec. 8, 
1982) . Both plants were stored for 30 days at 4･C before 

the treatment 
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襲蟻．

F1g4F1owered　p1ants　by1％C2H4treatment（upper）and
　　　　　untreated　contro1p1ants（1ower）（photographed　on　Dec

　　　　　15．1982）　P1ants　were　stored　for40days　at4oC　before

　　　　　the　treatment

Disc皿ssi0皿

　　Forc1ng　of　tree　peony　has　been　pract1ced．by　break1ng　d．ormancy　of　f1ower　bud．s　w1th1ow
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　1）

temperature　treatment（O－3oC）for40d．ays　Howeyer，f1ower1ng　m　Dec　1s　very　errat1c　and．

frequent1y　a㏄o㎜pan1es　poor　d．eye1opment　of1eaf　or　abort1on　of　f1ower　bud。（b1mdness）
　　　　　2）

Auther　reported．that　ethano1and．aceta1dehyde　vapor，n1trogen，carbon皿ono（or　d1）ox1d－e，

ca1c1u皿cyana血1d．e　and．hot　water　treat皿ent1nterrupted．com－dormancy，acce1erated　sprout＿

mg　and　f1ower1ng　m　sprmg－f1owermg　g1ad1o1us　In　tree　peony　a1so，some　of　these　chem－

1ca1s　and－hot　water　treatment　promoted　sprout1ng　A1though　act1on　mechan1s皿of　these

treatments　has　not　been　stud．1ed　m　tree　peony，st1血u1at1on　to　resp1rat1on㎜1ght　be1n▽o1ved．
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　3）

1n　pro血ot1on　of　sprout1ng　as　shown　m　g1ad．1o1us　corms　Leaf　d．eve1opment　was　a1so　pro＝皿一

〇ted．by　the　treat皿ents　Probab1y，1ow　temperature　treatment　for40d．ays　was　not1ong

enough　to　break1eaf　d．ormancy　　Chem1ca1s　and　hot　water　wou1d．have　co皿pensated－for

s11ortage　of1ow　te＝mperature　However，stem　e1ongat1on　after　sprout1ng1n　treated－p1ants　was

s1ow　and　d．eve1opment　of　f1ora1organ皿easured．by　f1ower　d．1a皿eter　was　s11ght1y　mfer1or

Th1s1s　probab1y　because　nutr1ent　smk　m　contro1p1ants　was　on1y　f1ower　bud－s　There　see1ms

a　nutr1t1ona1co〕＝n．pet1t1on　between1eaf　and　f1ower　bud　because　remova1of　a　young　f1ower
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bud shortly after planting considerably promoted leaf development. Occurrence of blindness 

in the treated plants would be partly attributable to nutritional competition. Another 

reason for blindness seems to be forced sprouting of premature flower buds since floral stage 

just after low temperature treatment was still at androecium formation. Such a problem 

may be dissolved by delayin~g start of low temperature treatment or by extending the 

treatrnent duration so that floral stage is more advanced and becomes more resistant to 

blindness. Ten day delay of planting date (Nov. lO) is still permissible for harvest in the end 

of Dec if chemicals were treated 

As for retarded flowerinocr, occurrence of blindness would be due to high temperature 

injury at planting or due to delay of digging time at which the buds were about to sprout 

Such a problem may be counteracted by proper temperature control at planting or by earlier 

digging in Feb 

Summary 

Forcing of cut and pot flowers in tree peony (Paeonia suffruticosa) timed for New Year 

Days and retarding for autumn flowering were tested 

Saturated ethanol vapor, I o/o ethylene and 100 o/o nitrogen promoted sprouting of flower 

buds and extension of leaves, and accelerated harvest date of flowers when they were treated 

to the plants in which bud dormnacy was partially broken by low temperature treatment 

Rate of blindness was low in ethylene treatment, but still higher than in control 

For retarded flowering, plants stored at 40C and -20c for months flowered normally in 

June and in Nov, respectively 
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