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Summary

Spathiphyllum is a perennial which mainly grows wild in the tropical America and has been 

cultivated as ornamental foliage plants which can be enjoyed indoors during one year. Although the 

genus Spathiphyllum has about 40 species, the cultivars were breeded only from S. wallisii Regel and 

S. floribundum Schott. The cultivars, therefore, has narrow variation, and the development of cultivars 

with new characteristics has been desired. In order to develop cultivars with new characteristics, cross 

breeding with wild species and related genera is indispensable. As almost wild species and cultivars 

are diploid, hybrid plants by intergeneric or interspecies crossing may become hybrid sterility. The 

making tetraploid, amphidiploid, is indispensable in order to avoid hybrid sterility, and the crossing 

between tetraploids is able to make progenies by triple cross or back cross. The tetraploids often 

reveals high appreciative characteristics, such as enlargement and deep coloring of flowers and leaves, 

and breeding triploid is also expectable by crossing between tetraploid and diploid. So I tried making 

tetraploid by the whole tuber colchicine treatment in S. wallisii ‘Merry’. The whole tubers, which 

expanded and unexpanded leaves were removed, were treated into 0, 0.1, 1.0 and 10.0 mM colchicine 

solutions solved by 1%(v/v) DMSO solution for 12, 24 or 48 h, respectively. The plantlets developed 

after colchicine treatment were checked through a flow cytometric procedure, and three chimeric 

plantlets, which had both diploid and tetraploid cells, were obtained by the 10.0 mM colchicine 

treatment. To obtain complete tetraploid plantlet, shoot apical meristems of three chimeras were cut 

out and cultured in vitro.  The regenerated plantlets obtained through multiple buds were successfully 

acclimatized. Confirmation of ploidy level in the developed plantlets by flow cytometry was indicated 

that a complete tetraploid plantlet was obtained. Profitability of tetraploid was remarkably low and 

0.7% (1/142), the whole tuber colchicine treatment was not suitable for making tetraploid of 

Spathiphyllum because of low cell division frequency. In comparison with diploid plantlets, the 

tetraploid plantlet showed some morphological differences; enlargement of guard cells, thickening of 

floral stem, spadix and spathe, ovateness in spathe and leaf, and increment of leaf width/leaf length 

ratio. The tetraploid was registered for new cultivar as ‘Fairy wing’. ‘Fairy wing’ has obtained high 

evaluation in the market because of high appreciative characteristics for interior green plants; dwarf, 

deep green leaf and so on. But ‘Fairy wing’ has low advantage of mother plants for breeding because 

of male sterility. Since the male sterility of 'Fairy wing' was caused by diploid parent cultivar used for 

polyploidization, I tried making of new tetraploid, which replaces 'Fairy wing', for intergeneric or 

interspecies crossing. Miyazaki et al. (1985) has obtained polyploid by colchicine treatment to shoot 

apex in taro, and profitability of tetraploid was high, and 10%. So, in order to improve in profitability 

of tetraploid, I tried making of tetraploid by in vitro colchicine treatment to shoot apical meristem of 

S. ‘New merry’, which had high pollen fertility. The suitable in vitro treatment of colchicine, by which 

polyploids were induced with high frequency, was investigated in S. ‘New merry’; suitable number of 



unexpanded leaves removed before sterilization, number of leaf primodia which cut-out apical 

meristem had, and days and methods of polyploidizing treatment. Processing for avoiding culture 

contamination; much unexpanded leaves removed before sterilization and small apical meristem cut 

out, brought about decline in survivals resulting from injury by sodium hypochlorite and colchicine. 

The processing of remaining four to five unexpanded leaves before sterilizing and cutting out apical 

meristems with three or four leaf primodia before treatment by colchicine in vitro raised in survivals 

by avoiding these injuries. High percentage of polyploids gained was brought in by treatment of 

culturing on MS solid medium containing of colchicine for fourteen days after primary culture of 

apical meristems on MS medium containing of NAA 0.1 μM and BAP 10 μM for one month, and 

percentage of polyploids gained reached to 31.3% in treatment of colchicine at 0.01%. The leaves of 

tetraploids induced showed broad form to the diploids, and spathe of tetraploids showed smaller than 

diploids. The tetraploid developed from S. ‘New merry’ was larger than ‘FW’ developed from S. 

‘Merry’, and this will be registered as new cultivar ‘Angel wing’. Tetraploid is generally hypertrophy 

in comparison with diploid, and triploid enlarge. So triploid plants were cross-breeded by crossing 

tetraploid 'Fairy wing' and diploid. Although 'Fairy wing' was male sterile, the development of pistil 

was normal as result of observation. So 'Fairy wing' were cross pollinated pollen of S. ‘Merry’ which 

has high pollen fertility. It is known that endosperm collapse during its development in seed of triploid 

crossed between diploid and tetraploid. The diploid seeds as control were taken from green fruit two 

to four months after crossing, and seedlings grew normally. On the other hand, the fruits crossed ‘Fairy 

wing’ and S. ‘Merry’ turned yellow two to three months after crossing caused by stopping 
development of embryo. The seeds were picked out from green fruit before yellowing, and were 

cultured in vitro. Two triploids were taken from seedlings. 

In this thesis, two type of tetraploids and a triploid plantlets were obtained, and the suitable 

colchicine treatment to Spathiphyllum was decided. We would like to develop tetraploids of wild 

species of Spathiphyllum and species of Araceae, which had variation of flower color and good 

characteristics, and make new cultivars of Spathiphyllum by cross- breeding between species and 

genus. 
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