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How

Does

This 

Happen?



1. Grow roots, grows leaves 
2. Leaves make sugar
3. Sugar moves to the pumpkin
4. Pumpkin converts sugar to starch

More of this = bigger pumpkins. 



Pumpkin Plant 
Physiology



Xylem:  water in    Phloem: sugar out

Source: leaves      Sink: pumpkin



Xylem

Phloem 



Every root 

is 

connected 

to every 

leaf is 

connected 

to every 

fruit 



Evaporation of 

water from leaf 

surfaces drives 

the flow of 

water into the 

xylem system.

K+ makes all 

this possible



A 1000 sq ft plant will transpire 

~150 gallons of water/day



Turgor pressure and 

sugar concentration 

gradients push 

sugar from leaves to 

fruit  



1. Grow roots, grows leaves 
2. Leaves make sugar
3. Sugar moves to the pumpkin
4. Pumpkin converts sugar to starch

More of this = bigger pumpkins. 



1. Our ability to drive root/leaf growth 
relies mostly on optimizing soil 

fertility
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Liebig’s Law of the 

Minimums:

The most deficient 

nutrient is likely to be the 

size limiting factor. 
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Soil nutrient status is an 

easily solvable problem. 



The best way to eat an elephant is one bite at a time
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Brian Langley’s “Soil Amendment Estimator @ www.team-pumpkin.org



Let’s tie soil fertility & plant nutrient 
uptake to Sink/Source physiology



LEAVES: Sugar making

PIPES: Sugar Shipment

PUMPKIN:Sugar 
Deposition



2.  Leaves make sugar. Can we make 
them make more?



Rubisco: 

50% of all 

plant protein, 

20-30% of all 

protein on 

earth.

Protein =  

Nitrogen 

Rubisco= 

16% N



Nitrogen is the 
key factor 

driving sugar 
production



How much nitrogen?

150-200lbs/acre
4.6-3.5lbs/1000sq ft

6.5-10lbs Urea (46%)/1000sq ft



3. Phloem moves sugar 
from sources to sinks. 
Can we help drive this 

process?





Potassium pulls 
water:

-into root tips
-into phloem
-into stomata

-into fruit
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This creates 
“Turgor 

Pressure”, 
which leads to 

“phloem 
conductivity”
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“Potassium plays a 

critical role in phloem 

loading, the process 

by which sugars, 

aminos and other 

solutes are 

transported into the 

phloem for 

distribution”



How much K?

200-250ppm

5-6% Base 

Saturation



4. Sink strength drives 
the accumulation of 

sugar, water, & 
nutrients. Can we 

influence sink strength?



Seed count is the primary 

driver of sink strength

Seeds make:

Auxin> cell division, phloem

Gibberellin> cell expansion

Cytokinin> cell division



Seed count is correlated to early fruit weight





Optimize seed 

production for 

maximum sink 

strength

“I’m already 

hand 

pollinating…”

To perfection?



Time to talk about Boron…



-Cell division in the sink
-Cell expansion in the sink

-Sink demand and sugar pull

Boron enhances Auxin signalling



Managing boron takes nuance:

-is leachable in soil
-soil tests mostly meaningless

-is immobile in plants (xylem only)
-best pulsed pre-poll > fruiting
-foliar application not useful



How much B?

1st App (week 4-5, Pre-poll)

0.6 oz Borax (11% B) as 

drench/plant

(this is a fuzz more than 1 tbsp)

2nd App (week 8-10, Post-Fruit Set)

0.9 oz Borax as drench/plant

(not quite 2 tbsp)



1. Grow roots, grows leaves 
2. Leaves make sugar
3. Sugar moves to the pumpkin
4. Pumpkin converts sugar to starch

More of this = bigger pumpkins. 
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