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Effect of Rootstocks on the Volatiles in Grape Berries of Vitis vinifera L. cv. ‘Petit Verdot’

ZHOU Xiaohang, WANG Wenran, LI Huiging, WANG Jun, HE Fei™
(Key Laboratory of Viticulture and Enology, Ministry of Agriculture and Rural Affairs, Center for Viticulture and Enology,
College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In this study, the wine grape cultivar Vitis vinifera L. cv. ‘Petit Verdot’ was used as the scion for ‘101-14’, ‘5BB’,
‘SO4’°, ‘Beta’ and ‘1103P’ rootstocks as well as self-rooted control. The volatile components of ‘Petit Verdot’ grape berries
from the commercial harvest period in 2016-2017 were analyzed by using head space solid phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS). The results showed that the climate differences between vintages
were the decisive factor affecting the contents of volatile components in ‘Petit Verdot’ grapes, which were also significantly
affected by rootstocks. Compared with the self-rooted control, all five rootstocks significantly increased the contents of C¢/C,
compounds in grapes. ‘SBB’ significantly increased the contents of C ;-norisoprenoids and terpenes, ‘1103P’ significantly
increased the content of bound carbonyl compounds, ‘101-14" significantly increased the content of free carbonyl
compounds and significantly decreased the content of bound C,;-norisoprenoids, ‘Beta’ significantly increased the contents
of bound C,;-norisoprenoids and terpenes, and ‘SO4’ significantly increased the contents of C ;-norisoprenoids, bound
carbonyl compounds and free terpenes. Orthogonal partial least squares-discriminant analysis (OPLS-DA) results showed

that C¢/C, compounds, such as (£)-2-hexenal, (£)-2-hexenal and hexanal, were the common differential volatile components
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to differentiate the grafted grapes from the self-rooted ones. In general, grafting ‘Petit Verdot’ onto the rootstock ‘SBB’ in

Beijing was conducive to the accumulation of terpenes and C ;-norisoprenoids in grapes during harvest.

Keywords: grape; rootstock; ‘Petit Verdot’; aroma compounds; head space solid phase microextraction-gas chromatography-

mass spectrometry
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Table1 Meteorological indices during the growing seasons of ‘Petit
Verdot’ grapes in two vintages (2016-2017)
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MR 6% 2007E 016E 0TF  0I6E NITE NI6E 00E  016E 017F  0I6F 0175

AB 16 16 1847 2157 M1 1690 21 2B5 150 167 89 186

BC 55 55 829 812 M08 320 255 258 ALl 123 3138 3098

CD 14 15 468 d14 96 95T 276 261 86 97 846 470

DE 4 39 491 5272 2480 M6 24 15 110 105 1314 2782
AE 129 15 18430 18550 8216 8653 44 U7 114 123 58T 6536

i: A. By C. D ESBIRSYIIEN . A, BTG, s
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Table2  Physicochemical parameters of ‘Petit Verdot’ grape berries from self-rooted and grafted vines during harvest period
~ A A W
fabw A = - —
PV PV/101-14 PV/1103P PV/Beta PV/5BB PV/SO4 iR A R X A
S B R 2016  144.71+3.57" 142.314+5.04" 166.93+17.05" 196.14+77.59" 236.27+101.41" 210.05+88.14" .
= p ; ns ns
Jii g 2017 126.41+10.68° 150.63+5.63" 162.6+7.12" 140.55+16.76™ 158.88+7.62" 148.18 +12.35"
STAEREY 2016 20.57+0.38°  20.87+£0.35°  19.17+£1.67° 20774125 19.57+0.64"  18.87+0.83" -
A =L 10Ty 1t S * ns
& L/ Brix 2017 16.83+2.74" 18.05+0.35" 18.80+0.70" 19.87+1.62° 17.67+0.21"  18.00+0.80"
. 2016 3.16+0.10"  3.10+£0.04  3.08+£0.06°  3.20+0.16" 3.184+0.08" 3.0640.05 "
ns *® ns
P 2017 2.83+0.07°  3.02+0.03"  3.07+£0.01°  3.05+0.06" 3.0040.05" 3.0340.10° *
W ERRE 2016 8461089  10.29+0.66" 11.40+4.13°  9.16+2.84" 9.73+1.32" 11.88+1.18° .
N P . . ns ns
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A3 RWAY URBRZ AL REREALA R A A L0 B A R YR
Table 3  Contents of free volatile compounds in ‘Petit Verdot’ grape berries from self-rooted and grafted vines during harvest period
WA i i/ (mg/kg) P
RV ) PV PV/101-14 PV/1103P PV/Beta PV/5BB PV/SO4 AR HES RIARXER
- 2016  10.83+0.23° 11.67+1.44° 11.124+1.52°  10.79+£0.08°  16.51+0.79"  14.00+-0.58"
[i7eS ) . , . o LR Rk sk
2017 40.06%0.76"  51.331+1.05" 38.35+3.21" 24.04+11.74° 34.38+591™ 32.88+0.97
. 2016 16.07+£126° 1650140  158+1.87°  15.89+0.14° 22.04+020" 18.58+0.27"
2017  42.824+0.89™ 74924039 43.12+3.95™  382+0.88°  47.75+6.06° 36.41+0.11°
- 2016 2757+ 141°  2678L£1.79° 30.19+158" 267940247 3845-142" 32684088 ;
o 2017 11.9940.74"  12.64+020" 11.65+1.34° 11.76+4.63" 15294295 15454293
C/CK 2016 267.9519.71° 304.08+7.54' 349.04+32.90° 316.3943.93' 499.774598" 42039+ 1441" o
et 2017 420.58+26.58" 520.814+11.82" 537.54+41.76" 307.63+17.95" 530.71+=31.68" 575.59+34.95"
bed be cd b a b
I 2016 44.924323"  475442.03" 41.93+628° 37.90+2.04" 60.00+5.16° 51.05+2.45 e e v
2017 81.76+239™ 107.91+2.62" 79.68+11.26" 70.03+4.36° 91.45+1543" 67.774+2.62°
C-Fes& 2016 30.631081°  30.15+2.10° 29774335  304240.63° 47.75+3.04° 4091054 o
RS 2017 1449+0.50° 23.574+0.50°  10.61+0.66"  10.11+2.26° 20.61+£1.69° 22.8042.35"
s 2016 5.67+034°  4344061°  593+0.19° 4254027 8.45+0.87°  7.35+0.31"
[ GES . ) ) - . wrk kol Hokok
2017 23.95+1.62° 27.934+0.34" 29.59+137° 27.06+1.24" 30.01%£329a 24.19+1.97
' 2016 5.9940.23¢ 839+1.79°  7.99+1.01°  858+090°  16.67+1.57" 20.10%0.82°
HoAth ) , Rk s
2017 23.64%+8.68" 29.93+0.06° 22.90+1.08" 23.83+2.68" 31.24+246° 23.32+1.25
MiEA 2016 409.63+16.76' 449.45+10.56™ 491.76+48.70° 451.03+6.14% 709.65+13.75" 605.07+13.72" .
PRI 2017 659.27£26.94° 849.04415.79° 773.43+57.48" 512.66120.94° 801.45+64.55" 798.41+38.01°
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Table4  Contents of bound volatile compounds in ‘Petit Verdot’ grape berries from self-rooted and grafted vines during harvest period
pEaas P SR/ (mg/kg) wEN
B PV PV/101-14 PV/1103P PV/Beta PV/5BB PV/SO4 iR F AR XER
- 2016 10884041 1031£101" 107715 11794183  1414£042" 12244004 »
- 2017 4.12+0.19°  490+0.03"  5434+027° 4851045  5.62+0.55°  4.83+0.36"
_— 2016 51.98+1.56" 45374455  585443.44" 48494136 6521+139° 5273+135 »
s 2017 40.17+1.87°  473120.08"  52.96+3.39" 4837+4.88"  53.334532" 45574334
- 2016 3225+3.09°  31.19£3.42°  3220+4.67d  4048+6.23°  43.6+027°  34.374+0.94 » ; s
s 2017 27.63+127° 41.48+1.87° 35.631+4.08" 28.79+4.56° 3437+221"  30.724+2.06™
Pt 2016 12255+£0.56" 110.314+18.2" 126.62+3.17" 168.36+38.33" 171.33+801" 13285+11.65" e
et 2017  4625+3.48°  54.96+021° 58544496 49.11+5.68° 56.33+557°  48.9+2.87"
K 2016 11.184£0.90°  11.394+0.18"  10.59+1.09"°  12.694+3.06" 15.11+£0.44*  12.6+0.39" "
* * ns
o 2017 31.8742.10°  32.574029"  34.95+2.17" 31594218  34.74+3.19"  30.70%=3.29"
Cy s 2016 46774323 3043+1.29"  44.94+301° 62.88+826" 7033+6.74"  57.03+550° s
RS 2017 30.7242.50"  33.5840.17"  36.96+7.87" 35.96F11.7la 39.69+4.26" 32.40+0.62a
e 2016 100.55+4.62° 101.76+8.39° 113.55+3.66° 120.35+19.34" 137.66+5.33" 112.03+14.56" )
ﬂ;ﬁ#ﬁﬁ o b N abe N bo skskok sk ns
2017 76.5442.88°  93.82+0.20" 100.384+8.49" 88.83+9.55 99.6949.74"  84.27+6.03
S 2016 11144023 9.13+234° 15654048 15844325 1384+237" 1226119 v
- 2017 4.89+0.22° 6.11+0.17°  5.19+0.62°  4.13+£0.37°  3.96+0.31° 3.30+0.44°
e 2016 555.08410.34" 646.54+53.29° 660.77£10.91° 864.74+67.4" 1051.76+26.18" 812.77£37.37" s
&R 2017  447.76+26.40" 586.32+9.06™ 622.42+47.64" 499.08+41.6* 606.80+31.05" 550.73+10.20"
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Table 5  Primary biomarker compounds identified by the OPLS-DA
model in ‘Petit Verdot’ grape berries
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Fig. 1 PCA scatter and loading plots of volatile compounds in ‘Petit

Verdot’ grape berries from self-rooted and grafted vines during harvest period
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Fig.2  OPLS-DA distribution of volatile compounds in the grape

berries of ‘Petit Verdot’ vines from different scion-rootstock combinations
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