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Research Summary  
    This  study mainly focused on  the effects of humic acid (HA) 

on bulblet swelling and the carbohydrate metabolic pathway in 
Lilium Oriental Hybrid ‘Sorbonne’ under in vitro conditions, 
and including the following aspects: 

 Morphological traits response 
 Non-structural carbohydrate accumulation 
 Dynamic changes of starch metabolism-

related enzymes 
 Source-sink analysis               
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Innovation points 
First HA application in bulbous 
crops regarding bulb development. 

 Sucrose is not only the carbon 
source but also important for 
molecular signals determining 
assimilates allocation. 

 Relative bulblet weight is 
an important indicator for source-
sink balance. 
 

? 
Source Sink 

Relative bulblet weight（RBW） ≈80% 

 HA promotes starch 
accumulation by accelerating 
starch synthetic enzymes activities. 

468 mg 
11.68 mm 
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