
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



THE PHYSIOLOGY OF SPROUTING Al\D FLOYVERING IN ONION BULBS: 

PHOTOPERIOD AND TEMPERATURE EFFECTS 

D. S. Bertaud 

Thesis submitted in partial fulfilment of the requirements for Master of Science in 

Plant Science, Massey University 

February, 1988 



Abstract 

Onion bulb growth and development are affected by photoperiod, light quality and 

light interception. In short-days no bulbs are formed; in long-days large bulbs are 

formed, but take some time to mature; in very long-days small bulbs are formed and 

mature quickly. The effect of photoperiod depends on light quality; bulb growth 

is stimul ated by far-red light . In conditions favourable to bulbing, sucrose and 

oligosaccharides accumulate in the bulb. Bulb gr°'\·th and carbohydrate accumu­

lation depend on current enYironmental conditions and cease if conditions are no 

longer fayourable. High light inten sity and leaf area enhance bulb gro\\"th. 

Photop eriod and temperature effects on sprouting and floral development, and the 

effect of duration of chilling at S°C on inflorescence deYelopment, were investigated in 

three cultiYars of onion. The cultiYars used were early maturing ('Sakigake Yellow'), 

midseason ('Gla.dalan Brown') and late maturing ('Early Long Keeper')- These cul­

tiYars were subjected to treatments comprising all combinations of two photoperiods 

(Sh and 14 h) and two constant temperatures (15°C and 20°C), except that 'Saki­

gake Yellow ' \\·as subjected to constant 8°C in S h days instead of 15°C and 14 h 

days . 'Sakigake Yellow' sprouted readily under all conditions except S°C; 'Gladala.n 

Brown ' sprouted much faster in short-days than in long-days; and 'Early Long 

Keeper' sprouted poorly in a.11 conditions. In long-days , some 'Gladalan Brown' 

plants showed evidence of remobilisation of assimilates , leading to growth of new 

bulbs within the original one, \\"ithout growth of leaf blades. 
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'Early Long I\:eeper' plants were slow to develop roots as well as to sprout. Leaf 

appearance rates after sprouting were affected by photoperiod in 'Sakigake Yellow ', 

and in 'Gla.dalan Brown' they were affected by both photoperiod and tempera­

ture. Rates were lower in long-days , and photoperiod had more effect at 15°C than 

at 20°C. It appears that bulbs of 'Sakigake Yellow' and 'Gla.dalan BrO\rn' were 

ecodormant when planted , requiring only sufficient water to begin growth; howeYer, 

leaf a.ppeara.nce in 'Sakigake Yellow', and both sprouting and leaf appearance in 

'Gladalan BrO\>.:n ', showed a. photomorphogenetic response to photoperiod. 'Early 

Long Keeper' bulbs were very slow to root and to sprout, indicating that they re­

quired more than the aYailability of water to begin growth, and were therefore not 

simply ecodormant when planted. The effects of duration of chilling at S°C and sub­

sequent photoperiod and temperature on floral initiation and development in three 

onion cultivars were investigated. Four weeks of chilling at 8°C followed by four 

weeks of growth at 15°C was sufficient for floral initiation in ' Gla.dalan Brown' and 

'Early Long Keeper', but the bol t ing-resistant cultiYar 'Sakigake Yellow' required 

eight weeks of chilling at S°C followed by four weeks of growth at 15°C. With all 

cultiYars, subsequent emergence of inflorescences "·as more rapid in 14 h da:•s than 

in S h days, but at 20°C there was abortion of some inflorescences in 14 h days. De­

velopment of the emerged inflorescence to anthesis was also rapid in 14 h days, and 

faster at 20°C than at 15°C. There was apparent competition between leaf growth 

and inflorescence deYelopment in S h days, \\·ith resultant abortion of some inflores­

cences. At 15°C in 8 h days many of the inflorescences had bulbils or malformed 

florets in the inflorescence. Mature onion bulbs may be brought into flower in 3.j 

weeks by sprouting them for S weeks in 15°C and S h days, followed sequentially 

by S weeks chilling at S°C, 10 weeks at 15°C and S h days (until most plants ha,·e 

emerged inflorescences), and S-10 weeks at 20°C in 14 h days. KnO\dedge of the 

responses of specific cultivars would allow the time to flowering from planting to be 

reduced further. Malformations occurring during floral de,·elopment in unfarnurable 
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conditions are described; these are compared with floral development in Allium cepa 

var. proliferum. A conceptual model for dry weight partitioning in onion bulbs is 

described. 

Keywords: photomorphogenesis, Allium cepa L., dormancy, bulb sprouting, inflo­

rescence initiation, floral initiation, inflorescence development, floral development, 

light interception, phytochrome, red/far-red ratio, plant growth models. 
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