Effects of Basal Defoliation on Wine Aromas: A Meta-Analysis
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Study %

D SMD (95% CI) Weight

Feng et al., 2017 (100%-2011)

0.57 (-0.71, 1.85) 13.07

Feng et al., 2017 (100%-2012) 0.31(-0.94, 1.56) 13.68

Feng et al,, 2017 (50%-2011) . 0.57(-071,1.85) 1307

Feng etal., 2017 (50%-2012) + 1.14(-0.25,2.54)  10.99
:

Feng et al., 2017 (IS-2011) 0.90(-044,224) 1194
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Song et al., 2015 (BE) 1.13(0.17, 2.09) 23.30
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Figure S1. Meta-analysis for the effects of basal defoliation on f-ionone in wine.

Study %

D SMD (95% Cl)  Weight

Song et al., 2015 (BE) —1—-0— 181(073,288) 1374
Baiano et al., 2017 (Without chips-E) : 214 (-4.76, 0.47) 5.86
Baiano et al., 2017 (Without chips-E/W) ——+—:— 0.69 (-1.04,242) 9.57
Baiano et al., 2017 (Without chips-F) ——Oi— 0.78 (-0.99,2.54) 9.38
Feng et al., 2017 (100%-2011) E—O— 361(1.23,599) 6.64
Feng et al., 2017 (100%-2012) ——*—é— 0.42(-0.84,1.68) 12.46
Feng et al., 2017 (50%-2011) —-—#— 2.29(0.50,4.07) 9.28
Feng et al., 2017 (50%-2012) ——o-é— 0.79 (-0.53,2.11) 12.09
Feng etal., 2017 (IS-2011) —E—o— 2.71(0.74,4.68) 8.38
Feng et al., 2017 (1S-2012) —-b—é— 0.07 (-1.17,1.31) 12,61
Overall (I-squared = 55.9%, p = 0.015) <> 1.10(0.33,1.86)  100.00

'

'

NOTE: Weights are from random effects analysis

T
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Figure S2. Meta-analysis for the effects of basal defoliation on geraniol in wine.



Study

Vilanova et al., 2013 (FS)

Vilanova et al., 2013 (PB)

Song et al., 2015 (BE)

Suklje et al., 2016 (SB11)

Suklje et al., 2016 (SB316)

Baiano et al., 2017 (Without chips-E)
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Feng et al., 2017 (100%-2012)
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Feng et al., 2017 (50%-2012)

Feng et al., 2017 (1S-2011)

Feng et al., 2017 (1S-2012)

Zhang et al., 2017 (TB-v)

Zhang et al., 2017 (TB-m)

Overall (I-squared = 43.3%, p = 0.034)

NOTE: Weights are from random effects analysis
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%
SMD (95% CI)  Weight

-1.88 (-3.20, -0.55)6.85
0.55 (-0.55, 1.65) 8.29
0.15(-0.73, 1.03) 9.91
2.37(-0.42,5.16) 2.38
0.33 (-1.30, 1.96) 5.35
1.45 (-0.68, 3.57) 3.69
1.21(-0.77, 3.20) 4.08
112 (-0.81,3.05) 4.25
-1.34 (-2.80,0.11) .18
-1.38 (-2.84,0.08) 6.13
-0.41 (167, 0.85) 7.24
-0.73 (-2.03, 0.58) 6.98
-0.38 (-1.64, 0.88) 7.26
-0.46 (-1.73, 0.80) 7.20
0.00 (-1.24, 1.24) 7.37
0.86 (-0.47,2.19) 6.84
-0.09 (-0.56, 0.38) 100.00
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Figure S3. Meta-analysis for the effects of basal defoliation on hexyl acetate in wine.
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D

Vilanova et al., 2013 (FS)
Vilanova et al., 2013 (PB)
Suklje et al., 2014 (M-LR)

Suklje et al., 2016 (SB11)
Suklje et al., 2016 (SB316)
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Zhang et al., 2017 (TB-v)

Overall (l-squared =0.0%, p = 0.732)

NOTE: Weights are from random effects analysis
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0.31(-0.77,1.39) 10.14
0.39 (-1.48, 0.69) 10.05
1.18 (-0.79, 3.14) 3.07
177 (-4.11,0.57) 2.16
0.97 (-0.88, 2.83) 3.45
0.98 (-2.83, 0.88) 3.44
0.25 (-1.87, 1.37) 4.52
0.51(-1.17,2.18) 4.23
0.1 (-1.35, 1.13) 7.69
0.24 (-1.01, 1.49) 7.62
0.45 (-1.72, 0.81) 7.40
0.81(-0.51,2.13) 6.79
0.12(-1.36, 1.12) 7.69
0.48 (-0.79, 1.74) 7.37
0.55 (-1.83,0.72) 7.25
-0.64 (-1.93,0.65) 7.11
-0.03 (-0.37, 0.32) 100.00

T
-4.11
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-0.00 (-1.08, 1.07)8.84
0.75(-1.87,0.37)8.14
050 (-1.17,2.17) 3.64
-0.23(-1.11, 0.65)13.15
-1.10(-3.02,0.82)2.77
0.18 (-1.79, 1.43)3.93
-0.36 (-1.99, 1.28)3.80
0.52 (-1.16, 2.20) 3.62
0.15 (-1.46, 1.75) 3.95
0.57 (-0.71, 1.85) 6.21
1.72 (0.14,3.29) 4.12
0.69 (-0.61, 1.99) 6.04
0.63 (-0.66, 1.92) 6.13
0.60 (-0.68, 1.89) 6.17
0.42 (-0.84, 1.68) 6.40
0.27 (-0.98, 1.52) 6.53
0.18 (-1.06, 1.42) 6.58
0.18 (-0.14, 0.50) 100.00

T
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Figure S4. Meta-analysis for the effects of basal defoliation on (a) isobutanol and (b) isoamyl

alcohol in wine.
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Study %

D SMD (95% Cly Weight
Feng et al., 2017 (100%-2011) ——g—— 0.32(-0.94,1.57)  11.86
Feng et al., 2017 (100%-2012) —3—0— 1.00(-0.36,2.36)  10.48
Feng et al.,, 2017 (50%-2011) __T'°_ 0.63(-066,1.92)  11.36
Feng et al., 2017 (50%-2012) —3—-.— 113(-0.26,252) 1012
Feng et al., 2017 (1S-2011) —f— 0.26(-0.99,150)  11.92
Feng et al., 2017 (1S-2012) —i—o— 1.71(0.14, 3.28) 8.38
Song et al., 2015 (BE) —o——-— -0.28 (-1.16, 0.60)  18.68
Suklje et al., 2014 (M-LR) —4——%— -0.94 (-2.78, 0.90) 6.45
Suklje et al., 2016 (SB11) —-0-——%— -0.38 (-2.02,1.26)  7.80
Suklje et al., 2016 (SB316) ,‘ + 243(-041,526) 297
Overall (l-squared = 23.8%, p = 0.224) <;> 043 (-0.07,004)  100.00
NOTE: Weights are from random effects analysis i

-5‘26 0 5,I26

Figure S5. Meta-analysis for the effects of basal defoliation on isobutyl acetate in wine.



Study %

D SMD (95% Cl)  Weight

Vilanova et al., 2013 (FS) ——;— 0.35 (-0.74, 1.43) 12.91
Vilanova et al., 2013 (PB) ——o-— 0.42 (-0.66, 1.51) 12.80
Suklje et al., 2014 (M-LR) -“ 0.31(-1.31,1.94) 571
Baiano et al., 2017 (Without chips-E) ,: 0.00 (-1.60, 1.60) 5.92
Baiano et al., 2017 (Without chips-E/W) : -0.12(-1.73, 1.48) 5.88
Baiano et al., 2017 (Without chips-F) : -0.11(-1.71, 1.50) 5.89
Feng et al., 2017 (100%-2011) —+—%— -0.15(-1.39, 1.09) 9.81
Feng et al., 2017 (100%-2012) - = -0.03(-1.26,1.21) 9.86
Feng et al., 2017 (50%-2011) * 1.39 (-0.08,2.86) 7.05

Feng et al., 2017 (I1S-2011)

i
T

Feng et al., 2017 (50%-2012) : 1.19 (-0.22,2.59) 7.64
j
- 1.52 (0.02,3.03) 6.67
0

Feng et al., 2017 (1S-2012) —_————— 0.08 (-1.16, 1.32) 9.85

Qverall (I-squared = 0.0%, p = 0.749) <> 0.38 (-0.01,0.77) 100.00

NOTE: Weights are from random effects analysis

T
-3.03 0 3.03

Study %
D SMD (95% CI) Weight
Vilanova et al., 2013 (FS) _— 0.51(-0.58, 1.61) 9.35
Vilanova et al., 2013 (PB) —_—— 0.77 (-0.35,1.89) 9.11
Suklje et al., 2014 (M-LR) —_——— 0.80 (-0.23, 1.83) 9.96
Song et al., 2015 (BE) _— -1.20 (-2.17, -0.23) 10.59
Baiano et al., 2017 (Without chips-E) + -0.56 (-2.25,1.13) 532
Baiano et al., 2017 (Without chips-E/W) -0.59 (-2.28, 1.11) 5.28
Baiano et al., 2017 (Without chips-F) -0.86 (-2.66, 0.95) 4.83
Feng et al., 2017 (100%-2011) + -1.35(-2.81, 0.10) 6.58
Feng etal., 2017 (100%-2012) B R 0.24 (-1.01,1.49) 803
Feng et al., 2017 (50%-2011) + 0.99 (-0.37,2.35) 7.21
Feng et al., 2017 (50%-2012) —_— -0.08 (-1.33, 1.16) 8.09
Feng et al., 2017 (1S-2011) —_—t -0.34 (-1.59, 0.92) 7.98
Feng et al., 2017 (1S-2012) 0.65(-0.64, 1.94) 7.68
Qverall (l-squared = 38.2%, p = 0.079) <> -0.01 (-0.47, 0.44) 100.00
NOTE: Weights are from random effects analysis

T T

-2.81 0 281

(b)

Figure S6. Meta-analysis for the effects of basal defoliation on (a) hexanoic acid and (b)
octanoic acid in wine.
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Qverall (I-squared = 16.9%, p = 0.264)

NOTE: Weights are from random effects analysis

%
SMD (95% Cl)  Weight

0.11(-0.97, 1.18) 10.27
0.20 (-0.88, 1.28) 10.24

2.15(-0.47,4.77) 2.19
-0.12 (-1.00, 0.75) 13.66
-1.68 (-3.96, 0.60) 2.85
0.72(-1.03, 2.46) 4.63
0.19(-142,1.80) 5.32
-0.03 (-1.63, 157) 5.38
1.17 (-0.79, 3.13) 3.76
0.45(-081,1.72) 7.97
1.44 (-0.04,2.92) 6.14
1.01(-0.35,2.37) 7.06
2,30 (0.51,4.10) 4.41
-0.52 (-1.80, 0.75) 7.88
0.11(-1.13,1.35) 8.22
0.36 (-0.03, 0.76) 100.00

T
-4.77

Study

Suklje et al., 2014 (M-LR)
Song et al., 2015 (BE)

Suklje et al., 2016 (SB11)
Suklje et al., 2016 (SB316)
Feng et al., 2017 (100%-2011)
Feng et al., 2017 (100%-2012)
Feng et al, 2017 (50%-2011)
Feng et al., 2017 (50%-2012)
Feng et al., 2017 (1S-2011)
Feng et al., 2017 (1S-2012)

Overall (I-squared = 39.7%, p = 0.083)

NOTE: Weights are from random effects analysis

(a)

%

SMD (95% Cl) Weight

298(-0.31,6.27) 277
-0.93(-1.86,0.00) 1570
199(-061,449) 446

048(-2.14,1.19) 830

0.94(-0.40,2.29)  10.88
046 (-081,172) 1170
059 (-187,060) 1152
1.01(-0.35,2.37) 1073
0.00(-1.24,1.24) 1197
0.09(-1.15,1.33) 1196

0.19(-0.39, 0.77) 100.00

T
-6.27

(b)



Study

%

D SMD (95% ClI) Weight
I
Vilanova et al., 2013 (FS) —Io-f— 0.11(-0.96, 1.18) 9.12
Vilanova et al., 2013 (PB) —_— -0.17 (-1.24, 0.91) 9.10
j
Suklje et al., 2014 (M-LR) - 1.90(-0.53,4.34) 1.77
Song et al., 2015 (BE) — = -0.61(-1.51,0.29) 12.96
I
Suklje et al., 2016 (SB11) —_— -0.10 (-1.70, 1.51) 4.10
Suklje et al., 2016 (SB316) R ——— 0.79(-0.98,2.56) 3.36
|
Baiano et al., 2017 (Without chips-E) —_— 0.95(-0.89,2.79) 3.10
Baiano et al., 2017 (Without chips-E/W) —_— -0.27 (-1.89, 1.35) 4.00
i
Baiano et al., 2017 (Without chips-F) R 0.58(-1.12,2.27) 3.67
Feng et al., 2017 (100%-2011) —_— 114 (-0.26,2.53) 5.41
Feng et al., 2017 (100%-2012) -—%—o— 1.27(-0.16,269) 5.15
Feng et al., 2017 (50%-2011) _— -0.33 (-1.58, 0.93) 6.71
Feng et al., 2017 (50%-2012) ——%—*— 059 (-0.69, 1.87) 6.39
Feng et al., 2017 (1S-2011) —_—— 0.50(-0.77, 1.77) 6.52
Feng et al., 2017 (1S-2012) ——%—0— 0.93(-042,2.27) 5.82
Zhang et al., 2017 (TB-m) —_— 0.86 (-0.47,2.19) 5.95
Zhang et al., 2017 (TB-v) — = 0.00(-1.24, 1.24) 6.85
Overall (I-squared = 0.0%, p = 0.590) <> 0.29(-0.03,0.62) 100.00
i
NOTE: Weights are from random effects analysis i
T T
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Study %
D SMD (95% Cl)  Weight
i
Suklje et al., 2014 (M-LR) L 2.25 (-0.45,495) 252
Suklje et al., 2016 (SB11) —_— -0.26 (-1.89, 1.36) 6.98
!
Suklje et al., 2016 (SB316) —_— -0.91(-2.73,0.92) 5.51
Baiano et al., 2017 (Without chips-E) - 0.07 (-153, 1.67) 7.14
j
Baiano et al., 2017 (Without chips-E/W) - e -0.29(-1.92, 1.33) 6.94
Baiano et al., 2017 (Without chips-F) ——:0-— 0.44 (-1.22,2.09) 8.69
Feng et al., 2017 (100%-2011) ——E—o—— 1.17 (-0.24,257) 9.31
Feng et al., 2017 (100%-2012) — 0.76 (-0.55, 2.07) 10.65
|
Feng et al., 2017 (50%-2011) —_— -0.57 (-1.85,0.71) 11.17
Feng et al., 2017 (50%-2012) —_— 0.33(-0.93, 1.58) 1167
|
Feng et al., 2017 (1S-2011) — 1.00 (-0.36, 2.36) 9.89
j
Feng et al., 2017 (1S-2012) —_— 0.40 (-0.86, 1.66) 11.54
|
Overall (I-squared = 0.0%, p = 0.574) t<> 0.31(-0.12, 0.74) 100.00
|
NOTE: Weights are from random effects analysis \
T * T
-4.95 0 4.95
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Study

Suklje et al., 2014 (M-LR)
Song et al., 2015 (BE)
Suklje et al., 2016 (SB11)

%
SMD (95% Cl) ~ Weight

0.13 (147, 1.74) 592
-0.21(-1.09, 0.67) 13.43
0.47 (-1.19,2.14) 5.59

Suklje et al., 2016 (SB316) — 178 (-0.57,413) 310
-3.20 (-6.68, 0.28) 1.50
241 (-5.24,0.41) 2.21

IR
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L
i
Baiano et al., 2017 (Without chips-F) B B a— 1.54 (-0.65,3.72) 3.53
!
—_—
i
i
—

Baiano et al., 2017 (Without chips-E/W) —_—
Feng et al., 2017 (100%-2011) 1.92(0.27, 3.56) 5.71

Feng et al., 2017 (100%-2012) — 0.73(-0.58,2.04) 8.12

Feng et al., 2017 (50%-2011) —_— 0.19 (-1.05, 1.43) 8.70
Feng et al., 2017 (50%-2012) ——;—*— 0.60 (-0.69, 1.88) 8.31
Feng et al., 2017 (1S-2011) —0—-:— -0.57 (-1.85,0.71) 8.35
Feng et al., 2017 (1S-2012) —_—— 0.76 (-0.55, 2.07) 8.07
Zhang et al., 2017 (TB-m) _T:_ 0.08 (-1.16, 1.32) 8.74
Zhang et al., 2017 (TB-v) —— 0.1 (-1.13, 1.35) 8.73
QOverall (I-squared = 23.6%, p = 0.192) ¢G> 0.28 (-0.16, 0.72) 100.00

NOTE: Weights are from random effects analysis

T
-6.68 0 6.68

(e)

Figure S7. Meta-analysis for the effects of basal defoliation on (a) ethyl butyrate, (b) ethyl
isobutyrate, (c) ethyl hexanoate, (d) ethyl isovalerate and (e) ethyl decanoate in wine.



Table S1. Characteristics of the nine studies included in the meta-analysis.

Treatment

Grape

Author, publication year Replicates . MDf! BM? DT? DS
ID variety
2days PBS 2 Riesling ns low pre-veraison  75%
Kwasniewski et al., 2010 ~ 33days PBS 2 Riesling ns low pre-veraison  75%
68days PBS 2 Riesling ns low pre-veraison 75%
. PB 10 Tempranillo  higher = moderate  pre-veraison  100%
Vilanova et al., 2012 ) ] )
FS 10 Tempranillo  higher = moderate pre-veraison  100%
. Sauvignon . .
Suklje et al., 2014 M-LR 3 Bl higher = moderate  pre-veraison  100%
anc
Song et al., 2015 BS 10 Pinot Noir higher = moderate veraison 100%
o BEF 3 Merlot ns low pre-veraison 75%
Sivilotti., 2016 .
AF 3 Merlot ns low pre-veraison  75%
Sauvignon ) .
SB11 3 higher low pre-veraison  100%
. Blanc
Suklje et al., 2016 )
Sauvignon .
SB316 3 ns low pre-veraison  100%
Blanc
Without . .
. 3 Nero di Troia ns low veraison 75%
chips-E
) Without S :
Baiano et al., 2017 . 3 Nero di Troia ns low veraison 75%
chips-E/W
Without R . :
) 3 Nero di Troia  higher low veraison 100%
chips-F
100%-2011 5 Pinot Noir ns low pre-veraison  100%
Feng et al., 2017 50%-2011 5 Pinot Noir ns low pre-veraison ~ 50%
1S-2011 5 Pinot Noir ns low pre-veraison  100%




100%-2012 5 Pinot Noir ns high pre-veraison  100%
50%-2012 5 Pinot Noir ns high pre-veraison 50%
1S-2013 5 Pinot Noir ns high pre-veraison  100%
TB-v 5 Shiraz ns moderate veraison 75%
Zhang et al., 2017 . )
TB-m 5 Shiraz ns low post-veraison  75%

! difference of berry maturity between control and defoliation treatment; 2 berry maturity level; * timing of basal defoliation;  severity of basal defoliation.



