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The overall goals of this research are to identify the proper rate, proper timing, and best frequency of GA3 
and/or 1% urea applications to increase fruit set and yield of Nules Clementine mandarin (Citrus 
reticulata Blanco).  We also will determine if there is any negative effect on the current and following 
year’s yield due too high a concentration or too frequent applications of moderate rates of GA3.  We will 
provide growers with updated recommendations and the necessary data to amend the label for use of GA3 
on Clementine mandarins in California. 
 
GA3 is routinely used in the production of seedless mandarins to increase both fruit set and fruit size.  
GA3 concentrations and application times effective for achieving these production goals in Spain, 
Morocco and South Africa have not proven reliable in California.  A comprehensive experiment testing 
the efficacy of eight combinations of GA3 concentrations and application times and urea, the effect of 
which was unknown, was undertaken to maximize the yield of commercially valuable large size fruit of 
Nules Clementine mandarin in a commercial orchard in California’s San Joaquin Valley in 2004-2005. 
 
The results from the 2004 December harvest are shown in Tables 1 and 2.  The fruit quality data are 
shown in Table 3.  The correlations between total rate of GA3 applied per season and fruit weight in 
different size classes are shown in Table 4.  
 
Application of GA3 (25 mg/L) at 60% and 90% full bloom, 75% petal fall and 10 days after 75% petal fall 
resulted in retention of significantly more small fruit (kilograms and number) per tree of packing carton 
sizes tiny and small (fruit 51-<44 mm in diameter) compared to untreated control trees.  Trees receiving 
GA3 at 15 mg/L at the same application times produced significantly more tiny and small fruit (kilograms 
and number) per tree than control trees, whereas trees treated with GA3 at 10mg/L at these same times 
produced significantly small size fruit (kilograms and number) per tree but not more tiny fruit.  
 
GA3 strategies that increased retention of small fruit resulted in significantly lower yields (kilograms and 
number) of commercially valuable large fruit of packing carton sizes large, jumbo and mammoth (57-76 
mm in diameter) per tree compared to the control.  Trees receiving GA3 (10 mg/L) at 90% full bloom, 10 
days after 75% petal fall and in early July, a winter prebloom foliar application of low-biuret urea (1% or 
3%) and the untreated control produced more commercially valuable large size fruit (kilograms and 
number) with no reduction in total kilograms or number of fruit per tree.  GA3 (25 mg/L) at 60% and 90% 
full bloom, 75% petal fall and 10 days after 75% petal or GA3 (10 mg/L) at 60% full bloom, at 75% petal 
fall and in early July fall produced significantly less total kg/tree with no increase in yield of large size 
fruit. 
 
Our data showed that most GA3 treatments produced more tiny and small size fruit, less large, jumbo, 
mammoth, and colossal size fruit than the untreated control.  There was a negative correlation between 
higher concentration of GA3 treatments and large fruit size (Table 4).  These data suggest that higher 
concentrations and/or higher frequency of GA3 application might have a negative effect on fruit set and 
yield of Nules Clementine mandarins in the San Joaquin Valley of California.  More experiments over 

  



  

multiple seasons are needed to confirm these findings.  Better concentration, better frequency of 
application, and/or better timing of GA3 applications are needed to set more fruit of Nules Clementine 
mandarins.  Combination of GA3 and other plant growth regulators might be needed to set better crops of 
Nules Clementine mandarins in California. 
 
From Winter 2004, a new experiment was established at an isolated Nules Clementine mandarin location 
near Grapevine, CA.  Treatments were applied in Winter 2004 and Spring 2005.  Fruit drop data has been 
collected at this new location since the bloom.  Fruit of all treated trees will be harvested in December 
2005.  Treatment for the following season will begin in winter 2005.  
 
Contact Citrus Research Board for tables.  
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