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Objectives:  Our overall goal for 2008 was to collaborate with the Washington Tree Fruit Research 
Commission and Washington State University Tree Fruit Research and Extension Center to develop 
and validate a computer generated pollen tube growth model. The specific objectives are: 

 
1) Assimilate data into development of a functional model of pollen tube growth in selected 

apple varieties for growers to use.  
 

2) Expand the validity of our previous work on pollen tube growth by conducting limited 
field studies involving pollination at full bloom at selected cooperating orchard sites in 
Washington State. 

 
3) Further develop reliable laboratory techniques to study a wide range of constant and 

variable temperatures on pollen germination and tube growth.  
  

4) Study pollen germination/tube growth under natural field temperature and light 
conditions compared to 2005-07 laboratory experiments placing emphasis on 
commercially important pollen cultivars. 

 
 

Significant Findings:   
 

• Field studies conducted Apr-May ‘08 at orchard sites in Wenatchee, WA yielded valuable 
information on pollen tube growth in various cultivars when pollinization occurs under less 
than optimum conditions (Figure 1). Data collected on style length showed considerable 
variation in commercially important cultivars (Figure 2). These data are critical to setting 
parameters for a modeling program. 

 
• Results from tests conducted at Va Tech AREC on ‘Pink Lady’ “in orchard” on pollen tube 

growth 24 hours after pollination showed that actual average growth of pollen tubes into 
styles after pollination for that period was approximately 2.46 mm. When projecting hourly 
growth using model parameters for both Golden Delicious and Gala cultivars, results showed 
Golden Delicious growth model (projected growth approx. 2.40 mm) was more closely 
aligned with actual pollen tube growth than Gala model which projected growth to be 3.77 
mm after 24 hours (Figures 3-4). 

 
• Expanding pollination tests on additional commercially important cultivars (Honeycrisp, 

Jonagold, Granny Smith) in spring 2008 we have reinforced our findings that all cultivars 
cannot be evaluated or grouped under one umbrella, as if to say that if it works for one 
cultivar, it will work for all cultivars. 

 
• We have considered designs of possible computer layouts for modeling program with 

interface for dissemination of relevant data into computer-generated output programs (Figure 
5) (possible layout) to be in collaboration with WTFRC and Dr. Vincent Jones, WSU. 

 
 
Results & Discussion 
 Our tests conducted this year at orchards sites in Wenatchee, WA and at Va Tech 
AREC in Winchester, VA have yielded valuable data in development of a computer 
generated program for estimating pollen tube growth after pollination (Figure 5). Working 
with WTFRC and Dr. Vince Jones we are developing parameters and requirements to initiate 



the activation of such a model for Washington state growers to use in the near future. As we 
have observed from pollination studies conducted this spring under less than ideal conditions 
pollen tube growth varies from cultivar to cultivar under comparable temperatures (Figure 1). 
Growth in the cultivars Honeycrisp and Jonagold appears to be less affected by cooler 
temperatures at pollination than are Fuji and Pink Lady. These traits could affect timing of 
bloom-thinning applications when not applied at the proper time could lead to over thinning 
or less than desired thinning if applied too late after pollination. Evaluation of fruit set soon 
after bloom could be enhanced with a better understanding of pollen tube growth in regards 
to temperature after pollination. Missed or non-optimal timing of bloom thinners is costly for 
growers and results in increased costs for thinning at other stages after bloom. It may also 
lead to reduced average croploads and resulting loss of sales. Understanding that all cultivars 
have different traits is essential to developing a accurate pollen tube growth model. Variables 
such as cultivar style length (Figure 2) illustrates just one difference that must be 
incorporated into a model to project the information that a grower can use in bloom-thinning 
practices. Projecting these growth traits can be combined in some instances to cover multiple 
cultivars (Figure 3-4) but needs more extensive field and laboratory testing before a 
modeling program can be released for general public use.  



 

POLLEN TUBE GROWTH 24 HOURS AFTER “IN-ORCHARD” POLLINATION 
OF SELECTED CULTIVARS  WITH ‘SNOWDRIFT’ CRABAPPLE POLLEN AT 

WENATCHEE, WA (2008)
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ESTIMATED AND ACTUAL POLLEN TUBE GROWTH IN FIELD ON PINK LADY 
POLLINATED FLOWERS USING GALA OR GOLDEN DELICIOUS POLLEN 

TUBE GROWTH MODEL (2008)
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 ACTUAL AND PROJECTED GROWTH OF POLLEN TUBES 24 HOURS AFTER 
HAND POLLINATION OF 'PINK LADY' IN ORCHARD USING POLLEN TUBE 

GROWTH MODELS (2008)
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EXECUTIVE SUMMARY 
Earlier thinning at bloom can result in better quality fruit at harvest and reduced cost for post- 

bloom and hand thinning. The grower wants to produce the best product that will net premium prices 
and we believe that this modeling program will help the grower achieve that goal. Prior to our recent 
studies, little was known about the influence of temperature on pollen germination, pollen tube 
growth, fertilization, fruit set, and the action of applied pollination/fertilization inhibitors on this 
process. To incorporate our data into a predictive model to be used by Washington growers, extensive 
field research studies using previous experimental data are required to validate and justify use of this 
program as a beneficial aid for growers in bloom thinning of apples. Also, data gathered in 2008 at 
orchard sites at Wenatchee, WA showed the need for testing additional cultivars in regards to the 
effect of temperature on pollen tube growth specific to cultivars. By actual use of the program 
concept, beta testers can evaluate the program and suggest improvements or modifications that would 
help refine the model into a more grower-friendly tool.  

In-orchard pollen tube growth tests conducted at Va Tech AREC in Winchester, VA this 
spring on Pink Lady compared actual pollen tube to predicted tube growth using preliminary growth 
models showed similar growth rate using Golden Delicious model as standard for Pink Lady. In 
comparison Gala model projection was significantly different when compared to actual growth of 
Pink Lady pollen tubes. By combining the two growth models (Golden Delicious and Gala) the 
projection improves but still misses the actual growth rate, thus not providing the most accurate 
estimate needed for use in bloom thinning. Our preliminary results on other cultivars tested this 
spring demonstrate the unknown and, as of yet unverified, effects of temperature on pollen tube 
growth in these varieties. Without testing of these cultivars projecting pollen tube growth rates using 
the model could not be done correctly. By future testing, combining the growth rates for different 
cultivars may be possible and could be incorporated into the model as such. In the case of Pink Lady, 
the pollen tube growth rate is comparable to Golden Delicious but extensive tests, as was done on 
Golden Delicious, are needed on this variety as well to verify that fact. The development of this 
model will be a work in progress as new cultivars are developed in the future. 
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