th Regulators
and New Uses for Citrus”

“Plant Growth Regulator Use in
Citrus Production _ Credit to Lance W. Beem, Charles

Coggins, and Ed Stover
Glenn C. Wright

University of Arizona

ormone Classes

Primary regulator--Promote growth through cell
5 p ‘enlargement, cause apical dominance, rooting promotion, fruit
Auxins thinning, fruit drop prevention

g Gibberellins: Promote growth through cell enlargement, cause
Cy tOkIn Ins fruit set, flower induction, flower reduction (thinning), break of
dormancy, increase seed germination, delay of senescence,
Et hy lene modify sex expression

H H Cytokinins: Promote growth through cell division, counteract
Gibberellins apical dominance, branching agent, delay of senescence, cause

A g fruit abscission
Abscisic Acid (A BA) Ethylene: Ripening agent causes leaf & fruit abscission, promotes
radical growth

Abscisic Acid: Promotes leaf & fruit abscission, regulates
dormancy in perennials, controls hydric status through stomata
opening control

Growth Regulators
d/or Stimulate)

Plant Hormones

xins: IAA, IBA, 2,4-D, NAA, Carbryl, etc. : Preharvest PGR'’s of highest importance:

 Auxins = 2,4-D & (NAA) for fruit thinning and
Gibberellins: GA,, GA;, GA,,, etc. sizing in mandarins

+ Gibberellic Acid = GA; for delayed aging of navel
orange fruit.

Ethylene: Ethylene Gas, Ethephon, » Postharvest PGR’s of highest importance

» Auxins = 2,4-D for “Button” retention in Lemons

« Ethylene = Ethylene Gas “Sweating the Fruit”

« Gibberellic Acid = GA; for delay fruit senescence.

Cytokinins: 6BA, CPPU, Zeatin, etc.

Abscisic Acid: ABA




Auxins

(IBA),(NAA), & (2,4-D

‘Plant Growth Regulator
_ er -harvest

Enhancement of early fruit d

ing competition
between fruitlets and increasi i ion-inducing
ethylene, both encouraging greater iological- ally in May).

groves which are expected to have excessive arge numbers of fruit
per tree should be thinned with NAA. Alternate bearing cultiv ch as
‘Kinnow’ in the "on" (high cro ar are obvious candidates, but other
s ‘Minneola’?

chemical.com/Images_two/PDF_Files/Label_MSDS/ksaltFF200.pdf

Gibberellic Acid
(GA3)

Lemons differ from other citrus in that they may be subjected
to lengthy packinghouse storage.

ation of isopropy
tep in the w
prior to the storage period.

reatment will slightly delay the los

However, the major benefit is the resulting increase vigor and
persistence of the “button” retards the entry of Alternaria
fungi = Alternaria Rot

Fruit size increase

Not yet registered for mandarins

VALENCIA and NAVEL ORANGES*
23 g a.e./ain water spray ...or... 3/16-1/4 inch (5-6 mm)
g a.e./ain water spray ...or... 1/4-1/2 inch (6-13 mm)
38 g a.e./a in water spray 1/2-5/8 inch (13-16 mm)
45 g a.e./ain water spray ...or...5/8-3/4 inch (16-19 mm)

Fruit-sizing sprays require excellent coverage. May cause an increased
roughness of the rind. For Valencia oranges, also controls mature fruit
drop and may slightly delay granulation in new crop. For navel oranges,
may decrease fruit splitting.

Gibberellic Acid
ys of GA3; when target cr
and still green will delay 0 it maturity. GAz
ng following treatment. An




B/oom Period

Gibberellic Acid (GA; at full bloom to incr

Bloom applications 3A; has been a standard in Florida,
Spain and South Africa for fruit set and is a very effective

tool for

Gibberellin and Cytokinin blend
Commonly used to thin apples

May also reduce fruit abscission in
citrus

» Promoting cell division and enlargement

Application rate of 30 g ai in 100-150
gallons of water per acre.

Plant Growth Regulator
ial Local Needs Use
Post-harvest

to lemons,
1t is delay , which maint natural
ance to “Sour Rot” (Geotrichum candidum) and
vides for a longer storage life.
There can be b a t delay in coloring
of regreened 0 0 ays in coloring of
citrus fruits are considered to be beneficial.

packout of ‘Lisbon’ lemons harvested at the Hefier Ranch as affected by Accel treatmen

e

Gibberellins known to delay maturity of

lemon fruit

* Will pre-harvest application improve fruit
quality of late harvest lemons?

 Will the same applications reduce yield the
following year?




B Post coloration storage vield, fruit color and fruit grade of lemons harvested at the
able 1. Pregrade fruit color determination of lemons : Bend Ranch as affected by ProGibb treatmen

harvested at the Bend Ranch as affected by ProGibb Fruit Color
ProGibh Yield  Bronze  Bronze  Yellow

Fruit Color Treatment Juice Choice
(Cartons) =

Bronze Yellow Dark Green

ontrol 720
Yield includes only fruit in the pack fine, Fruit color determined follo
Control a 36.90 sloration, and fruit grade determined after bronzed juice fruit removed
= Values within a colurnn followed by the same letter are not significantly different according to
Values within a column followed by the same letter are not Duncan's mulfiple range test at P~

nificantly different according to Duncan's multiple range
testat P=0.05. .
. ad 1o effect on total yield, fruit size nor on any fruit quality parameter

Peel chloraphyll determination o d . . . .
: : Derived from saponins, fermentation media and trace

era Lisa Ranch s affct
h

et minerals
024 gaia y . . — q q
« Contains auxins, cytokinins, gibberellins.

o : Preliminary demonstration studies done in 2003-04

ool

iy o st Doncans s s Replicated trial initiated in 2004

igrificanty diffeent according to Duncaris multple range

Iyl determined using a Minola Spad Clorophyll
 which measures kaf chlorophyll content an a relaive 0
0 saal t the mean of the highest and
chlorophyl values for 180 fruit per treatment.

reatments had no efectantoalyield, rut gade, it size nor an any frut qualty parameter

Packout
Percent Early Fruit Mammath — Jumbo. Mediun
¢ 4 3 1260

b 5 64

olumns by Analysis of Varian
04 fuit quality of ‘Minneola” tangelos reated w
Peel
Treatment uice
Thicknes

1

Solids:Acid:
Koutof “Lisbon’ lemons treated with CropSet on 1/201
" Rati
Treatment Untreated Control
Crops
Untreated Control 6 Jues are the means of 20 rit
Crop b b ) Means separation in columns by Analysis of




tal Uses for Plant Growth
rs in CA Citrus
Gibberillic Acid

s a registration for GA; for increasing fruit set and
yield on tangelos and tangerine Iting from beneficial
results obtained in Florida and around the world.




