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Grapevine heat stress occurs when:

Vines are exposed to excessively high temperatures,

Impacting growth, fruit quality, and overall yield.

v' Photosynthesis is particularly sensitive, with optimal
temperatures ranging from 77(25) to 95°F(35), and
significant reductions above 105°F(40).

v Heat stress can also disrupt water and nutrient uptake,
leading to reduced berry size, altered sugar accumulation,

and potential sunburn.
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Sunburn in vineyards:

v' aphysiological disorder, damages grapes due to excessive sun exposure and

high temperatures, leading to quality degradation and yield loss.

v Effective management strategies include canopy management, irrigation, and

the use of protective measures like nets or shading materials.




Understanding Sunburn:

Cause:
Sunburn in grapevines occurs when berries are exposed to intense sunlight and

high temperatures, leading to damage to the skin and flesh. '

Symptoms:
It manifests as brown or necrotic spots on the grape surface, potentially affecting
flavor and marketability.

Factors:
Heat waves, inadegquate canopy management, can exacerbate sunburn. and low

soil moisture




Control Methods:

1. Canopy Management:
Leaf Removal:

Strategic leaf removal can improve air circulation and light penetratlon but
excessive removal can expose berries to sunburn. oA A

----- (7 S pams7

Trellis Systems: gt o il
Trellis systems that provide natural shading, like the California Sprawl can help
protect clusters.

Canopy Shaping:
Training vines to create a balanced canopy that shades the fruit zone can mitigate
sunburn.

2. Irrigation:

Adequate Moisture: -
Maintaining proper soil moisture levels is crucial to prevent water stress, whlch can
make vines more susceptible to sunburn.

Irrigation Timing:
Avoid severe water deficits before heat waves to minimize vine stress.



3. Protective Measures:

Shade Cloths:
Draping shade cloths over vines can significantly reduce the amount of direct
sunlight reaching the fruit.

Protective Nets:
Nets with varying shading capacities can be effective in reducing sunlight and
heat load on grape clusters.

Evaporative Cooling:
Overhead irrigation can create evaporative cooling, lowering temperatures around
the berries.

Sunscreen Products:
Sprayable sunburn protectants can offer an additional layer of protection.




4. Cultivar Selection:
Sensitive cultivars:

Some grape cultivars are more susceptible to sunburn than others.

Some cultivars like Riesling, Bacchus, and Chardonnay are known to be more sensitive
to sunburn, while others like Sauvignon Blanc and Moscato Giallo are considered more
tolerant

Planting Orientation:

When establishing new vineyagds. consi

different sides of the vines.

5. Early Defoliation:
Timing is Key:
Early defoliation (before véraison) may increase the effectiveness of sunburn
protection by promoting the development of protective compounds in the berries.
By implementing these strategies, vineyard managers can minimize the risk of

sunburn, protect grape quality, and maintain healthy yields.



Ogaeltn | 05

s

gl p
EeAaai A AR

< Wlgy »
S yowl piS197
(S99 Ol g »




e P e YR vk ¥R

* e

b J sk 011 jals” %

¢

*Le

gTQ:l:@:j‘bﬁ:ﬂm;hdj” Ol dw
OJL“.‘S-UJ_,L:{.);:J}?.S)TC)M "/‘)}. %%
o &S S ol 4395 0515 Sl 3l




SBPP e G l

3 s IS o g Sty T A5 L5 53 0% g 0 e Ot p3 Iy Ko g ST @
| E P36 f oo Sles 2l i )3
Sl bl Jai PS2 b 555 5 042 0 51 05 15 OY°C gles il 0 0415 slaeS @
050585 U85 S Ol ys c28 ) BB 8 Ol 4 e o) S Sl 5500 °C 1 5L
.us.adngg”:l;wbo-);? o-\-,,.gsu;);w,?ng..f,;u,:;:al.;,;d

wblflhbbh)wywb; 4 (d-Li u&.’-}aub‘ ®
spien laatyy by 22l 50 Kila b

)‘J.gksu)))xjjwclﬁu-hﬂ)))}ﬁjjuy}-\u) .
)w-«\.w) CJ) JJ.S.A )‘J" J..al: > J‘Jg..tl.w 4:-).:\'\"0
.zygf%:l;wbq-);ﬁ.\"5L-.>L¢§.i.>-g”wljs!

i ~

’ L \ & :

AT :

N . B/ P D)
o " 1 &
- . = Ak o ~
C;).BJ.L'J)JL;J—! A e







1. Affected by direct sunlight

On the basis of higher temperature, it is induced by strong light

symptom:
lts symptoms mainly occur in direct sunlight.
The occurrence of fruit grains at the base of the ear is relatively serious, and the occurrence of fruit grains at the middle and lower parts
of the ear Is relatively light

It is that the fower epidermis and flesh tissue of the fruit begins to turn white, and then turn brown.

It generally appears in the middle of the fruit, and in severe cases, the symptoms spread to the fruit stem, followed by depression and

shrinkage.
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2. Affected by high-temperature airflow

It is mainly induced by high temperature, which is mainly caused by high temperature generated by high-temperature ground heat radiation in
the daytime. The closer to the ground, the more serious the sunburn of fruit.

symptom:
Early stage: The skin of the fruit has no obvious symptoms, but the flesh first tums brown and dead, and then the skin tums light brown;
Medium term: fruit is shriveled, contracted and sunken;

Later stage: the fruit is partially or completely dried, and shrunk, showing a dark brown state, and is not easy to fall off




ED LD SB
Secondary metabolites
Carotenoids " o -
Polyphenols (e.g., flavonoids) * s s

Aroma compounds (e.g.. terpenes, + + =
benzenoids, C;, compounds)

Other antioxidants
(glutathione, resveratrol)

—

“E0, early defoliation (end of floweringl; LD, late defoliation (véraisen) SB, sunburn
veraison (LD)
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Anthocyanins :
-\mhocv'umn oL Anthocyanins |

Procvamduu Procyanidins Procyanudins [

0 Phenolic acids a Phenolic acids | ' Phenohc m‘irls‘
o Punicalagin \ Pumml,\pr,m' ‘ ' Punicalagin [

Ellagic acid Ellagic acid |
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PHARMAMIN-M
When plant health,
fruit quality and colour matter

Pharamin-M is a high purity foliar fertilizer
specifically formulated to promote ripening,
homogenous coloring and increase brix levels up
to harvest.

Formulated with twelve different amino acids at
specific ratios, it impacts the methionine cycle
in the plant and effects the synthesis of ethylene
which is known to play a roll in the ripening and
coloring of fruits. Made with very high purity Pharmamin-M promotes even bunch colouring.
mineral salts, Phamamin-M will not mark fruit or
leave residues when applied correctly even at late
growth stages.

Control Pharmamin-M

Analysis
Yow/v)

Nutrient l

- a ( )
Utilised during the ripening process, fa i S E 3 HE
Pharmamin-M can also be used in conjunction Magnesium 1.35% -_,J-}r'd' n
with ethephon as they have complimentary Boron 0.28% EJ;];, il :
modes of action. Zinc 0.14% E,'_ S,
X / a




Row orientation
Trellis selection
Leaf removal

Irrigation scheduling

Canopyv shading
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Approved for ORGANIC Production

Calcium Boron

Amino Acid Complex Soluble Powder Follar Fertilizer with Boron
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Kaolin and Lime:

v' These are widely used as sunscreen products in
vineyards.

v They reflect sunlight, reducing the amount of radiation
that penetrates the berry and lowering the berry's
temperature.

v Kaolin, in particular, has shown a slightly higher
reflectance compared to lime, and can be applied in a
way that doesn't negatively affect the grape's
appearance or sensory properties.
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AN R R x
SR Agricultural Water

Management

ElLSEVIER Volume 236, 30 June 2020, 106143

Review

The potential of antitranspirants
in drought management of arable
crTops: A review

Image showing the stomatal activity after application
of stomatal regulating compound (Buckley ez a/.,
2013).
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Fruit Bagging:
Covering individual berries or bunches with bags provides

physical protection from sunlight and can also help to deter
pests and diseases.
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Evaporative Cooling:
Using water sprays or other methods to
cool the air around the vines can help tc
reduce the temperature of the berﬁes ~

and minimize sunburn dam 1ge.
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Reading (centibars) Soil Water Status Interpretation
0-10 *Cbr Saturated Water should be drained.
10-20 Cbr Field capacity Optimal condition.
No Irrigation needed.
30-70 Cbr Limited Mild to moderate stress.
Irrigate depending on soil type.
>70 Cbr Dry / Droughty High to severe stress.
Irrigate to field capacity.

*Cbr (Centibars) is a unit of pressure measurement, equivalent to kilopascal (kPa).
1 bar=14.5 psi, and 10 centibars = 0.1 bar. Latest tensiometer models allow you to choose from multiple units of pressure measurement.




B %
Sl
& ,‘:‘g

Saces caiary o B e Nl 0 5l
S D s § W Nms g‘u’t/".‘:,ﬂv’,fl..:-b’/é‘bb

‘jl;t/!“&?/f

peo S5 lal § OMSw Co P
2951 (59598 99 3 9 (o

, ' 09'3 9@5@@3%@

G)JBrm N

| L e (]
=995 O3 9 4L (90 sl
ol 3 Slides S e e Ctadlasl S 5w

w)uob‘)obﬁ;\')blﬁcb,&jj_"‘f

< /RA/8




OPEN ACCESS

Edited by:
Chns Winefield,
Lincoin Unverstty, New Zealand

Reviewed by:

Tse-Min Les,

Nationa' Sun Yat-san University,
Tarwan

Hooung Lee,

Korea University, South Kores
*Correspondence:

Joanna M. Gambetta
joanna.gambeftalsa.gov.au
Matthias Friadel

matthas. ihedef@hs-gm.de

'Presen 00

Sunburn in Grapes: A Review

Joanna M. Gambetta'', Bruno P. Holzapfel’, Manfred Stoll’ and Matthias Friedel*

'Schoal of Agricuttural and Wine Scences, National Wine and Grape industry Cantre, Charias Sturt University, Wagga
Wagga, NSW, Australia, “Department of Primary Industnas, National Wine and Grape Industry Centre, Wagga Wagga, NSW,
Australa, *Department of General and Crganic Viticulture, Hochschule Geisenham Universty, Gaisenhaim, Garmany

Sunburn is a physiological disorder that affects the visual and organoleptic properties of
grapes. The appearance of brown and necrotic spots severely affects the commercial

value of the fruit, and in extreme cases, significantly decreases yield. Depending on the
severity of the damage and the driving factors, sunburm on grapes can be classified as
sunburn browning (SB) or as sunburn necrosis (SN). Sunburn results from a combination
of excessive photosynthetically active radiation (PAR) and UV radiation and temperature
that can be exacerbated by other stress factors such as water deficit. Fruit respond to
these by activating antioxidant defense mechanisms, de novo synthesis of optical screening
compounds and heat-shock proteins as well as through morphological adaptation. This
review summarizes the current knowledge on sunbum in grapes and compares it with
relevant literature on other fruits. It also discusses the different factors affecting the
appearance and degree of sunburn, as well as the biochemical response of grapes to
this phenomenon and different potential mitigation strategies. This review proposes further
directions for research into sunburn in grapes.
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