Using the Pollen Tube Growth
Models on NEWA

e http://ptem.newa.cornell.edu/
- OR --

* http://newa.cornell.edu/ and select “Apple Pollen
Tube Growth” under “Crop Management”
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Pollen Tube Growth Model Developed By Virginia Tech

Step 1:
Select “+ Block” to

create a site specific
model

The pollen tube growth model (PTGM) was developed at Virginia Tech. It is based on apple pollen tubes growth
rates that were empirically derived under controlled temperature conditions. Model validation has been
conducted in Washington, Virginia, and Mew York orchards

The PTGM begins when the desired number of king bloom flowers are in full bloom (that is, when the petals no
longer cover the reproductive organs thus allowing for cross-pollination). The desired number of open king
bloom flowers is equal to the desired crop load and is determined by counting the number of open king bloom
flowers per tree or by visual assessment of full bloom density in the orchard. Average style length is measured at
this time and is used as a variable in the model.

Hourly temperatures recorded in or near the orchard are used with the pollen tube growth rate equations to
calculate cumulative pollen tube growth. Chemical bloom thinning applications are made when the pollen tube
lengths are equivalent to average style length. The supposition is that fertilization has occurred at this point.

Assuming that pollen tubes must grow the entire average style length on flowers that reached full bloom after an
application of a bloom thinner, the model is reset after the bloom thinning application is made. Additional bloom
thinning applications occur before pollen tubes grow to the end of the style to prevent additional fertilization.
Applications cease at the end of bloom. Typically, two chemical thinning applications are necessary each year.
Occasionally, a third application is necessary.
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Create Block
Click on the '+ Block' button in the upper left to create a new block.

Insert either style length or start date

Set start date
You need to pr ovide a date and time

Set style length
There are i
style length measurements, the software in this case will calculate the average.

ons: The fist option is to insert the average style length. The second option is to insert the




New Block

Step 2:
- Add a descriptive

name for the block
that you plan to
monitor

Using the “Variety”
drop-down menu,
select the
appropriate cultivar
Select the
appropriate state
Select a NEWA
weather station that
is in close proximity
to the block you
plan monitor

Once all fields have
been filled, select
“Add Block”
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Greene Test: Nix Fuji: Church Block Edneyville (Apple Wedge), NC

Start Date Style Length

Step 3:

- When appropriate,
add the start date
(i.e. timing of model
initiation) and
average style length
by selecting each of
the icons to input
this information.




When should you initiate the model?

* The model should be initiated once the number of
open blossoms is equivalent to your target crop
load

e Can be determined using visual estimates or by
counting the number of open blossom on whole
trees or limbs

* In a warm spring, frequent monitoring will be
required, due to rapid bud development

* Once the number of open blossoms meets the
target, the model is initiated



Selecting Model Start Date:
PTGM on NEWA

e Select “ Start Date”
e Click the model start date date on the calendar

e Click “Select Time” and add the model start time to
the nearest hour
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Estimating average style length

* Watch https://www.youtube.com/watch?v=wqEgpPQs0r0

* 25 to 50 king blossoms at late balloon stage are sampled per block

» Styles are detached with a razor blade. For each sampled flower,

measure the length of the longest style with a set of digital calipers.
Record all values.



https://www.youtube.com/watch?v=wqEgpPOs0r0

Entering Style Length:
PTGM on NEWA

* Average style length can be entered by selecting
“Insert average style length”

* The second option is to insert the style length
measurements, and software will calculate the
average. In this case, select “Calculate average style
length.”




Step 4:

- Once model start date/time and style length are added, you can observe
estimated pollen tube growth rates.

- Also, you can see the estimated date of your 15t application (when pollen
tube growth is ~100% of the average style length)
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The first blossom thinning spray in the Block should be applied when the pollen tube length has reached 100% of the style length. Entering this spray date resets the model fo 0%.
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Step 5: Set the timing of your 1
spray

- Ideally this should occur when pollen tubes are

estimated to be equivalent to the average style
length of 100%

- In this example, LS + oil should be applied ~ 6 am on
4/14

- The model does not account for environmental
conditions at the time of application

- From a practical perspective, try to make the 1
spray between 100 - 110%



Step 6: Set the timing of your 2"d
spray

- Once the 15t application is made, add the date and time

of the application to the block (to the nearest hour)

- Apply your 2"? application at 50 to 60% estimated
pollen tube growth rates relative to style length

- If you wait to apply at 100% on the 2" application, then
you are at risk of thinning too late. Applying at 100%
would allow pollen tubes have the opportunity to growth
the length of the style and will likely reduce thinner
efficacy.



Model Limitations / Practical
Considerations

* The model does not account for:
e weather conditions at the timing of application
 pollinator activity
* frost/freeze damage

* For 15t use:

* Work with the model and get comfortable before
thinning season

* Try the model on a small block
 Be sure to leave check trees



