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Plant Physiology driving Potato Genetic Potential POTATO LINK
Potato Plant Growth Potato Seed Dormancy
* Plant balance, yield influenced by environment * Resting Phase = Dormancy
and nutrition internal control relies on growth « Break in Dormancy = bud activity
hormones

* Root system (the Brain- nutrients, water)

 Canopy (the Brawn — sugars energy)

Ethylene, ABA balance vegetative/storage (senescence)
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Plant Hormones — Modelling of the Potato Lifecycle POTATO LINK
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Figure 24 Diagrammatic Model of the function and relationsh L grow ators in plants over the

plant lifecycle (Cavallaro, 2010)
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Plant Hormones — Tuber development and growth POTATO LINK
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STAGE I: § STAGE II: STAGE Ill: STAGE IV: i

3 Germination & . Vegetative Flowering & Fruit Sizing &
Establishment Growth Reproduction Maturity
Cytokinin GA Ethylene ABA

Hormone Levels

Key Nutrient | ca,Fe,Mg,Mn,N,P, | !| B, CacCu,FeK Mg, B, Ca, Cu, K, Mg, i B, Cu, K, Mg,
Hormone ‘ Zn o Mn, Zn, amine N Mo, amine N ; Mn, Mo, P
b ; amine N
Co-factors: D ;
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Nutrients Affecting Hormonal Activity of Plants pOT,a:Tc; LINK
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Zn -Zincis necessary to convert Trypthophan to IAA. The lack
of IAA in new plant tissue (new leaves) inhibits cell division
and causes new leaves to become yellow and small.

Zinc deficiency will cause plants to have
more problems with “sucking insects”. Yields
can be greatly reduced.
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Calcium and Root Growth POTA:TC; LINK
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Foliar-applied calcium
does not make
Auxin move downward.
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Plant Hormones involved with Root Growth POTATO LINK
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Auxin from Uses Energy from
plant sugars to convert

Root hair

Root hairs are
signaled by the root
cap to absorb soil
 nutrients and water.

o NO3from
most fertilizers

| MRoot cap senses

| the environment
(nutrients,
mo:sturez and
signals the
meristematic
tissue to make
hormones.
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Hormone Balance

} Vegetative Buds

} Branching
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}Tubers
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Canopy Recovery Driving Photosynthates to Tubers poTATO LINK
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Senescence pathway Phloem
Building tuber starch and (weight) s p Tissue
ulidaing tuper starcn and sugars (wel
g g g SOURCE Tissue . tEthylene B. Mo
e Canopy maturity increase in TABA \
;Sugars
Ethylene/ABA / >
e Tubers to size canopy burn down The Sink Effect ad
. 1. Boron/Molybdenum stimulate auxin
wastes ca nOpy pOtent|a| synthesis and movement out of the
fruiting part
e Control foliage ethylene levels buy e Fruiting
I ] t t t . t I t dominance in the fruiting part Part =
- 3. Ethylene signals an incr in ABA .
closing stomata = triggers transiocation &, ARAbhiscdolos sl wcssied O SINK Tissue

of the leaf into the phloam fissue

5. GA dominance in fruifing parts
causes cell sizing creating a
“SINK.,” sucking sugars out of the
phloem into the fruiting part
[l.e. like a sponge soaking up water)
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Canopy Recovery Delivering Yield and Solids POTATO LINK
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Processing Crop canopy Fresh Market Trial Mallee
P e e Y=g & Canopy Recovery Replicated Trial Assessing
oo Nty 1900 Estimated Marketable Yield as Ton/Ha
g 110.0
g 100.0 135
5 7 14%
g 800 107.5
g 70.0 94.0
E 60.0

50.0
Cannopy Recovery Untreated

>

Rusett |Burbank

Grower Standard

Canopy Recovery 19% 15%

AUSTRALIAN POTATO INDUSTRY
—— EXTENSION PROJECT —




Seed Sizing and Maturation POTA:TC; LINK
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- Ethylene (ETH): Controls hormone balance & movement

« Abscisic Acid (ABA): Controls water use, promotes ripening and cell
maturity. Also causes seed & bud dormancy...”puts seed / bud to sleep”.
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Plant Hormones — Potato seed dormancy and emergence POTATO L INK
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Figure 24 Diagrammatic Model of the function and relations L grow acors in plants over the

plant lifecycle (Cavallaro, 2010)
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Potato Seed Dormancy POTATO LINK
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 Dormancy is induced by abscisic acid (ABA) and enters the tuber from the vine
during tuber growth

* Even under optimal conditions seed dormancy is not broken until the amount
of ABA is reduced and breakdown over time.

* The build up of cytokinin and gibberellins reduces the effect of ABA

e Carbohydrates stored in the tuber need to be broken down to sugars to feed
the emerging sprouts — rate of respiration

 Temperature, stress, tuber damage
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Plant Hormones — Potato seed dormancy and emergence POTATO LINK
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Essential plant growth pathway

Cytokinin Auxi“ns Gibberellic Acid
o ce
cell division Cell elongation

differentiation
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Stages of physiological age of seed potato POTATO LINK

AUSTRALIAN POTATO INDUSTRY
EXTENSION PROJECT

(Images from Potato Facts: Selecting, Cutting and handling potato seed by S.B, Johnson Bulletin #2412)

¢ Potatoes do not sprout at all
Dormant ¢ Dormancy period varies depending on cultivar
e Chemical and non chemical means of breaking dormancy

e Young seed is characterised by apical dominance
e Minimal sprouts
Young e Sprouts come of apical end of tuber
e Fewer stems per tuber
e Fewer tubers but large in size

e Multiple sprouts
e Loss of apical dominance
Middle e Multiple stems (eg 3-6) per plant
aged ¢ High number of tubers per plant, but reduced size.
¢ Middle aged seed that has been de-sprouted should be
considered old seed

¢ Excessive branching of sprouts
Old e Sprouts weak and do not produce vigorous plant
e proliferation tubers that plants lack vigour to bulk tubers
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Stages of physiological age of seed potato POTATO LINK
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l Dormant bud

ettt

Active bud

dormant loss of AD . o
Source: Advances in Plant
bridging Dormancy Releas
Dominance in Potato Tub
dormant dormant suppressed by active
TAM
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Summary POTATO LINK
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* Role of Plant Hormones.
Cytokinin, Auxin and GA
Ethylene and Abscisic Acid

* Role of key nutrients

Zinc, calcium, boron and molybdenum

e Seed Dormancy
ABA and Auxin
Cytokinin and GA

Environmental factors
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Thank you
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