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* How PGRs work
* Additional benefits

* How PGRs make you
money
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How Plant Growth Regulators
Work



PGRs

* A tool to make
growing easier

/ Useful to \

understand
how they work
to control
excessive plant
stretch

- /




Gibberellin (GA) Metabolic Pathway

Chemical chain of events, which leads to the
production of the hormone gibberellin (GA).

The hormone gibberellin stimulates cell
elongation in plants.

e Thus controlling GA, controls excessive stretching



PGR Classifications

Type II - Cell
Elongation Inhibitors
e Retard growth by
inhibiting the
production of the
hormone gibberellin

» Therefore plants are
shorter

Growing
Tip




Cell Elongation Inhibitors

* Influence cell expansion

Shoot Apex PGR
2 3 i

/ Cell Expansion
N
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cell




Applying GA
Increases
cell
elongation

Balloon
Flower with
stalled growth
(left)




Cellular Action (Type 1)

Expansion (size) varies

Not cell number!

PGR
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PGR Results:
Smaller Plants







PGRs Which Control the GA Pathway

Ancymidol

Chlormequat
chloride

Daminozide
Fluprimidol

Paclobutrazol

Uniconazole

Abide, A-Rest
Citadel, Chlormequat E-Pro, Cycocel

B-Nine, Dazide
Topflor

Bonzi, Paczol, Piccolo, Piccolo 10XC,
Downsize (drenches only)

Concise, Sumagic



Relative Strength of PGRs

Foliar Sprays
‘ Daminozide
Chlormequat Flurprimidol
Ethephon Ancymidol Paclobutrazol Uniconazole
Milder Strong>
Chlormequat Ancymidol Paclobutrazol Flurprimidol

Uniconazole

|—'—l

Drenches



PGR Guide: Fine/GrowerTalks

GROWERTALKS

Plant Growth
Requlators
for Annuals

® 2020-2021
e Perennial PGR Guide by
Joyce Latimer of Virginia
Tech

® 2019-2020

e Greenhouse PGR Guide
by Brian Whipker of NC
State University



PGR
Rates

Growth Regulators for Floricultural Crops in Greenhouses
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Type Il PGRs

* Type II - Cell Elongation Inhibitors
e Group A
» Chloromequat (Cycocel/Citadel/Chloro-Epro)

e Group B (N - containing heterocyclic compounds)
» Ancymidol (A-Rest/Abide) [pyrimidine]

Flurprimidol (Topflor/Cutless) [pyrimidine]

Paclobutrazol (Bonzi/Piccolo/Paczol) [triazole]

Uniconazole (Sumagic/Concise) [triazole]

e Group C

« Daminozide (B-Nine/Dazide)
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GA Pathway \30)

GA is a plant hormone which influences cell
elongation.

The anti-GA PGRs block the pathway and thus
limit the amount of cell elongation.

e Blockage point varies
* Synergy possible with multiple blockage sites

NC STATE UNIVERSITY
PGR Research
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Additional Benefits of
Plant Growth Regulators



PGR Toolbox

Growth Control Improved Flower
Ancymidol Branching Enhancement
Thilarne quat BA (benzyladenine) BA (benzyladenine)
Chloride BA + GA Ethephon
Daminozide Dikegulac Sodium
Ethephon Ethephon
Flurprimidol
Paclob 1 Growth Flower Control
aclobutrazo Enhancement
Uni le Ethephon
niconazo BA + GA
GA Blockers




Added Benefits

® Greener leaves
® Reduced water stress
* Disease suppression



Greener Leaves

* PGR treated leaves are darker green
* Suggests a higher chlorophyll content

 Cells smaller, so chlorophyll more concentrated

* Increased chlorophyll production because of
blocked pathway
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Isopentyl pyrophosphate
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Greener Leaves



Reduced Water Stress

Blocked GA pathway increases abscisic acid
production ... and

Interferes with the breakdown of abscisic acid

/" Abscisic Acid

Stomatal Closure

. :

\_ Reduced Water Loss




Stomates

Photo: Brian Krug, UNH
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Isopentyl pyrophosphate
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Paclobutrazol Effect on Total

Water Use by Zinnia
—_— 2.5 ' Y=0-1;x22=-;..9297;<+3.31
=
% 2 -32.9%
'§-1.5 | 44.6%  -43.7%
3 1
4+
205
8
S 0

0 0.5 1 2
Paclobutrazol concentration (a.i.)

Data source: Ahmad, Whipker and Dole, NCSU



Disease Suppression

Applying paclobutrazol (Bonzi) to trees reduced the
incidence of fungal diseases.

Thought to due to the inhibition of sterol production
in fungi.
e Sterols essential constituents of membranes.

e Same mode of action as sterol biosynthesis inhibitor
class of fungicides (SBIs).
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Disease Suppression



PGR
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Super Plants!!]




-
\L
- . "
v N
-
B ".' \ &
' .
4 L'
.-‘.;‘
. -
YNSG
.

How PGRs Make You Money



Economic Benefits

* Chemical costs are a concern to
growers.

e A variable cost
* The growth controlled with PGRs
allows for tighter plant spacing.

e Thus there is less square foot week
costs.

» Therefore lower fixed costs assigned to a
pot.

* So we need to evaluate if the fixed cost
savings is greater than the variable
costs of applying a spray.



Geraniums in 4 inch pots



Economics: 4-inch Geraniums

Geranium spacing (4 inch pot)
e 4 weeks at 4"x4" spacing (pot tight)
e 6 weeksat 6"x 6" spacing

- Spaced Used N\
Spacing Sq Ft Wks Sq Ft Wks
4”x 4" [0.33 x 0.33] 0.1089 x 4 = 0.436
6"x 6" [0.50 x 0.50] 0.25 X 6 = 1.5

\ Total Square Foot Weeks 1.936 /




Bonzi on Geraniums

Medallion Dark Red

C )16.7% Less

Plant
Growth 6.4%Less
(cm)
& Control
&8 Bonzi
(10 ppm)

Height Diameter



Economics: 4-inch Geraniums

- Spaced Used I
Spacing Sq Ft Wks Sq Ft Wks
4”x 4”7 [0.33 x 0.33] 0.1089 x 4 = 0.436
6”x 6" [0.50 x 0.50] 0.25 X 6 =

\ Total Square Foot Weeks ‘
Bonzi at 10 ppm (x 0.834)

[ Total Square Foot Weeks 1.687 }




Economics: 4-inch Geraniums
/ Fixed Cost per Pot \

Square Foot per Week Cost

Sq Ft Wks $0.15 $0.20 $0.25
1.936 (no PGR) $0.290 $0.378 $0.489
1.687 (pGR) $0.253 $0.337 $0.422

KSavings $0.037 $0.048 $0.062 /
/

Bonzi @ 10 ppm ($100.00/qt) h
Cost for 1,000 sq ft (9,000 pots) $5.00
Cost per pot $0.0008

- /




Economics of PGRs

* Allows for tighter spacing

* Improves per pot profit




Summary Increase

efficiency
How PGRs work
Additional benefits Increase
How PGRs move in the plant space

Improving the efficacy of PGR sprays utilization
How PGRs make you money

Provide
added
benefits

Improves your profitability
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Additional Ideas



NC STATE

Coleus (Day 16)

Hortus K-IBA

0 100 200

K-IBA Concentration (ppm)



NC STATE

New Guinea Impatiens (Day 18)

Hortus K-IBA

K-IBA Concentration (ppm)



NC STATE

Lantana (Day 2)

Hortus K-IBA

Curling at
higher rates

\ I
100 200

0

K-IBA Concentration (ppm)



NC STATE

Lantana (Day 18)

Hortus K-IBA

0 100 200

K-IBA Concentration (ppm)



NC STATE

Coleus (Day 18)

Paclo Liner Soak

0 2.5 5 10 20

Piccolo Concentration (ppm)
[Paclobutrazol]



Begonia
NC STATE ‘Super Olympia Rose’

Fresco (ppm

Fresco foliar sprays increased plant growth



Fresco for Overcoming PGR Overdose

Plants initially treated with a Paclo drench of 8 ppm which stopped growth.

SunStanding Rose Aurora

B EF
ko

Growth enhanced with a Fresco foliar spray from 2.5 to 10 ppm.




NC STATE

No plant growth
regulator applied

‘Bubblegum’

2 ppm Piccolo
10XC drench

4 ppm Piccolo
10XC drench

+5 Weeks

2 ppm Piccolo
10XC drench, 2X

4 ppm Piccolo

10XC drench. 2X




Branch Enhancement
Benzyladine (BA) Conﬂgurem

ervivum ‘Green W* _
S T \
h . . ‘ : \
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Questions



