
The ability to control tree size is valued in 
the modern fruit growing industry, as 
shorter and smaller trees offer several 
benefits over their normal-sized counter-
parts. Dwarf trees allow for higher-density 
growing and are easier to manage. Usually, 
a variety with the desired fruiting or flow-
ering characteristics (the scion) is grafted 
onto the base of a second, dwarf variety 
(the rootstock). In the grafting process, the 
exposed ends of a shoot of one variety and 
the stem of a second variety are joined to-
gether and eventually grow as one tree. 
The dwarf rootstock can have serious ef-
fects on the size, flowering time, and fruit 
quality of the grafted scion, but it is not 
clear how the rootstock brings about these 
changes. Some studies have shown that 
dwarfism is associated with lower levels of 
a group of essential plant hormones called 
gibberellins (GA), which regulate im-
portant growth and development process-
es. The major protein involved in inhibit-
ing GAs is called GA2Ox; therefore, high 
levels of GA2Ox may be responsible for 
dwarfism, such as in the plum selection 
DGO24. 
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Plum varieties with deficiencies in the plant 

hormone gibberellin may make good dwarf 

rootstocks  

The commercial plum variety Early Golden 

(EG) was grafted onto either a dwarf DGO24 

(D) rootstock or a normal-sized Myrobalan 

(M) rootstock. Some Arabidopsis thaliana 

plants were also genetically modified to 

contain the GA2Ox gene from the DGO24 va-

riety. Over the course of the flowering and 

fruit development period, samples of leaves 

were taken from EG/D, EG/M, and intact 

DGO24 plants, as well as from genetically 

modified and natural A. thaliana plants. 

These samples were analyzed to compare 

the amount of gibberellins and the activity 

of the GA2Ox gene. Measures of plant 

growth, flower development, and fruit qual-

ity were also recorded.  
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Dwarf rootstocks and genetically modi-
fied A. thaliana plants containing the 
GA2Ox gene displayed dwarf-like char-
acteristics such as slow growth, delayed 
ripening, and smaller fruit. External 
treatment with GAs during critical 
growth periods can counteract the nega-
tive effects of dwarf rootstocks on flow-
er and fruit development.  
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Compared to EG/M plants, EG/D and DGO24 
plants had lower growth rates, less devel-
oped flowers, and smaller fruits. The GA2Ox 
gene was more active in these two groups, 
and levels of several GA hormones were 
also lower than in the EG/M plants. Genet-
ically modified A. thaliana plants either dis-
played typical dwarf characteristics (and 
had active GA2Ox genes), or else they dis-
played GA overdose characteristics such as 
rapid growth and malformed flowers (and 
had inactive GA2Ox genes). For GA-deficient 
plum varieties (EG/D and DGO24) and 
dwarf A. thaliana plants, external treatment 
with GA hormones mostly prevented the 
stunted growth and flower defects. 
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Fruit tree growers can use this research 
to better understand the effects of gibber-
ellin deficient rootstocks on plant growth, 
flower development, and fruit quality in 
the scion. 

Plant breeders can use this research to 
develop new dwarf rootstock varieties in 
fruit trees such as plums. 
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