e

—
-~

N

BioSci Publisher®

Bioscience Methods 2026, Vol.17, No.5, 318-332
http://bioscipublisher.com/index.php/bm

Bag type Transparent White
and material (PE) (Paper/PE)
Relative light
“a“sm“‘a‘“’: (%) ~90-95 ~45-60 ~70-80 ~10-20 ~10-20 ~5-10 ~80-90 ~20-30
Red (600-700 nm)
Blue (400-500 nm) ~85-90 20-30 ~2 ~15=25 ~5-10 ~40-60 50-60 ~10-15
Far-red (700-800 nm) ~70-80 ~30-40 ~50-60 ~15-25 ~10-15 ~10-20 ~60-70 ~15-20
UV (280-400 nm) ~40-60 ~5-15 ~5-10 ~5-10 ~5-10 ~5-15 ~20-30 ~5-10
Spectral 00
transmittance g /
i y — [ l L L LP/ il
Wavelength (hm) “ o I Ll e
300 400 500,600 700 600

Microclimate Slightly Moderate t Moderate T Slight 1 Moderate 1 Slight T Near ambient Moderate 1
inside the bag (1-2°C) (2-3°C) (1-2°c) (0-17C) (1-2°C) (1-2°C) (£1°C) (2-3°C)
&-c Temperature Moderate High Maoderate-High High High High Lower High
)% Retative hunidity (70-80%) (80-85%) (75-85%) (80-90%) (80-90%) (80-00%) (60-70%) (80-90%)

Low Low Low Low Low Low High Low
== Ventilation —_~ —_— e —~— —_— —~— == —~

Light perception
and signaling

@

P “ 4
phyB phyA CRY. @ phyB phyA CRY \)} phyB phyd CRY (U )
vati R-dominant

Strong
(B,R, UV)

Moderate

(mainly R) activation

4 ¥

 (VRE R »hv5 phya CRY (VAB)
) QBB

Weak activation

Very weak
activation

¥

phyB iphyA CRY (VRS

Blue-dominant
activation

20T

Strong activation
(broad spectrom)

¥
020D

Weak-moderate
activation

Anthocyanin Strong upregulation | poderate upregulation Upregulation Slight upregulation Strong downregulation |~ Mederate upregulation Strong upregulation Slight upregulation
binsyn‘rhesis of structural genes —4 {mainly via R) —_—— —_— (via blue light) 2ol s g
regulation 1MYB10 T MYBPA1 T MYB1D T UFGT 1 MYB10 +UFGT 2 MYB10 A UFGT 4 MYB10 | UFGT T MYB10 T UFGT TMYB10 T MYBPA1 7 MYB10 2 UFGT
v TUFGT TDFR TANS TDFR TANS +DFR TANS ADFR 2*ANS LDFR JANS TDFR TANS TUFGT 1DFR TANS ADFR A ANS
Enh d or supp A anth P +
Berry skin
coloration
Deep red-purple Red Red-rose Pink-light red Pale red-pink Red-purple Deep red-purple Pink-light red
(High anthocyanin) (Moderate-high) (Medium) (Low-medium) (Very low) (Moderate-high) (Highest) (Low)

( ( ( ' & & | [ (
Fruit quality 1 Anthocyanin 1 Anthocyanin 2 Anthocyanin % Anthocyanin 44 Anthocyanin 1 Anth i | 1t % Anthecyanin
outcomes 1 Color density 1 Color ATSS s Color L Color T Color 11 Color density % Color

|

1 TSS, ‘ ‘ 1 T88 Good appearance » TS5 3 1SS 1TSS 11788 3 788
‘ :;ﬂt:mdir:tcapacrw e Good market value May delay ripening Lower market value ENoT o ‘ 1 Antioxidant capacky Lower market value
arket value

\

T Market value

PE: phyB: phy

B phyA: phy

A CRY: cryptochrome

UVRB: UV-B receptor

Good market value |

Highest market value

DFR: dihydrofiavonol 4-reductase  ANS: anthocganidin synthase  UFGET: UDP-glucose:flavnoaid 3-0-glucosyitransferase

Figure 2 Mechanistic model illustrating how fruit bag color and material regulate anthocyanin accumulation in red table grapes

through modification of cluster light environments

7.2 Bagging management for improving table grape quality under rainy conditions

Under rainy conditions, bagging works best as part of a moisture-exclusion strategy aimed at reducing fruit
wetness, surface contamination, and disease pressure. In open-field rain-shelter systems, fruit bagging was
reported to prevent fruit surface contamination, reduce pesticide residues, and protect clusters from bird damage,
while broader grape studies identify fruit bagging as a physical barrier against microbial pathogens, insects, and
mechanical injury (Wang et al., 2022; Luca et al., 2023). This makes bagging especially relevant where frequent
rain increases disease incidence and repeated spraying raises residue concerns. Direct disease-control evidence in
grapes is strong for paper-bag systems. Brown paper bagging reduced grape berry moth infestation to 1.8%-2.3%,
black mold to 0.6%-2.0%, gray mold to 1.1%-2.2%, and powdery mildew to 0.0-5.4%, compared with severe
damage in non-bagged controls, and these benefits were achieved even without additional pesticide benefit from
spraying. In rainy regions, whole-vine rain shelters further reduced canopy leaf wetness and relative humidity and
lowered the severity of ripe rot, white rot, downy mildew, gray mold, and brown spot, showing that cluster
bagging and rainfall exclusion address complementary parts of the same moisture-driven disease problem.
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