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Vine growth, fruit, and wine quality of red wine grapes cultivated in
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Abstract The cultivars of wine grapes ‘Doonuri’, ‘Narsha’, ‘Cabernet Sauvignon’, and ‘Merlot’ were cultivated in
Modified-T (MT), Modified-T Cane pruning (MTC), and Geneva Double Curtain (GDC) trellises, and the changes in vine
growth, fruit and wine characteristics were compared for two years (2018 and 2019). With respect to the vine growth
characteristics, the wine grape cultivars cultivated in the GDC trellis were significantly inferior to those cultivated in the
MT or MTC trellises. The grape yields of the cultivars cultivated in GDC trellise increased by 1.5 to 2 times cultivated
in the GDC trellises compared to those cultivated in the other trellis, however, the fruit characteristics (total soluble solids,
titratable acidity, and berry weight) did not differ among the differently cultivated groups. Moreover, the anthocyanin
content and red color of the wine were significantly enriched in all red wine grape cultivars cultivated in the GDC trellises.
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Table 1. Grapevine growth characters of red wine grapes cultivated in three different trellises (2018-2019)

. .1 Trunk width Shoot width Internode length Shoot number Yield/tree
Year Cultivar Trellis (mm) (mm) (cm) Jiree (ke)
GDC 23.9+1.7% 7.7+0.1° 7.0+0.6° 24.7+1.6* 16.2+2.3*
Doonuri MT 31.5+£2.1° 10.1+1.3% 12.4+1.4* 15.0£2.6° 10.6+1.5°
MTC 25.7+2.9° 8.0+0.8% 7.3+0.4° 23.3+£3.2% 14.9+2.0°
GDC 29.9+3.9° 10.0£0.9" 9.7+0.6" 31.743.8° 72+1.2°
Narsha MT 33.12.6° 9.541.1° 10.3+0.6" 28.0+2.6° 5.5+1.1°
- MTC 20.6£1.6° 7.741.3° 6.5+0.7° 23.0+3.0° 4.7+12°
GDC 29.84+3.3% 8.8+0.2° 6.8+0.7° 31.0+£3.5° 10.6+2.1*
Siitv’f“;z; MT 36.4+1.4° 10.8+0.8° 10.3£0.8° 213+4.8° 7.343.1°
& MTC 30.5+£3.4° 10.7+0.2% 8.6+0.4° 24.0+2.6* 92+1.7°
GDC 26.0+1.3" 8.4+0.8" 6.9+0.7° 35.0+4.3° 9.6+1.5°
Merlot MT 28.1£1.3° 9.540.3" 7.540.8° 28.0+4.3" 7417
MTC 26.4+1.1° 7.7403" 6.240.1° 22345.1° 6.5+1.2"
GDC 32.5+3.4° 8.3+£1.2% 9.241.2° 42.0+5.8° 41.7+4.8*
Doonuri MT 43.7+3.9* 9.5+2.2° 11.9+0.4° 28.6+3.4° 28.4+3.3°
MTC 35.0+3.2° 94+1.7° 8.6+1.1° 35.443.9® 35.2+3.9°
GDC 35.445.1° 9.2+0.4" 10.7+2.1° 64.2+11.4' 10.52.3°
Narsha MT 47242.8" 12.4+0.9° 12.342.2° 31.8+4.1° 5.9+1.1°
Joto MTC 41.542.4° 12.5+0.9° 12.3+0.8° 37.449.5" 7.542.2°
GDC 45.0+3.8° 9.6+0.8° 6.7+1.6" 74.4+£19.2° 25.545.1*
Siitv’f“;z; MT 50.0+4.4° 12.8+1.4° 8.5+1.6% 38.5+10.8° 14.9+4.8°
& MTC 56.5+£2.5% 12.8+0.8* 9.4+2.0° 40.4+5.8° 14.9+1.7°
GDC 33.544.4° 9.7+0.8" 7.9+1.1° 61.4£10.0° 19.343.9°
Merlot MT 38.043.1° 9.9+1.1% 9.1%1.3" 34.2473° 10243.6°
MTC 334458 11.6£1.8° 83+3.2° 38.346.7° 10.842.1°

YGDC (Geneva Double Curtain), MT (Modified-T spur pruning), MTC (Modified-T cane pruning)
IDifferent letters in the same cultivar indicate significant differences (p<0.05) by Tukey’s HSD.
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Fig. 1. Three different trellises in field trial. A. Modified-T (MT),
B. Modified-T Cane pruning (MTC), C. Geneva Double Curtain
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Table 2. Fruit characters of wine grape cultivated in three different trellis (2018-2019)

Y Cultivar .0y Total soluble  Titratable Berry Berry Hunter L*, a*, b*
U Harvest) O solid(*Bx)  acidity (%) length (mm)  weight (g) L o b
~ GDC 18.8£0.32  0.50£0.01°  17.120.5° 32402° 262404  2.16£041°  -2.59+0.17°
a‘;‘m%‘) MT 18.4£0.9%  047+£0.05°  17.740.4° 37403 28.4+1.0° 1.66+0.54°  -1.64+0.22°
& MTC 172£02°  040+0.01"  17.8+0.9° 3.840.5° 28.5+0.6° 1.50£0.71*  -1.67+0.07°
GDC 17.1£0.7°  0.93+0.05°  14.6+0.2° 2.7+0.7° 272+4.0°  -032+0.78"  -1.89+0.84°
(g’:rsilg) MT 16.9+0.6°  0.83+0.11*  15.1+0.8" 2.5+0.4° 275435 -0.98+0.87°  -1.51+0.39°
Jos P MTC 17.540.6°  0.97+0.05°  14.9+0.3 24+0.1° 23.8+0.7°  0.04+024°  -2.63+039°
Cabemmet ~ GDC 15.740.5  0.83+0.05°  12.4+0.3° 1.4+0.1° 19.541.6°  4.87+0.86°  -1.28+0.77°
Sauvignon ~ MT 14.9+1.8  0.90+0.10°  13.1+0.2° 1.6+0.1° 203+0.1°  4.51£071°  -2.07+0.18
(Sep.6) MTC 16.7+0.1*  0.76+0.05 13.3+0.2 1.5+0.2° 16.0£1.8° 426+1.01°  -2.34+£0.49°
GDC 17.0+1.6°  0.83+0.15  14.3+0.3" 1.9+0.1° 20.1£1.5°  2.1540.78"  -2.49+0.14"
é‘é‘:rlg; MT 172422"  090£0.12'  135:0.8"  19£03" 20517 1.70:0.86" -2.29:046"
P MTC 16.8+2.0°  0.77+0.06°  13.9+0.9° 2.2+0.3° 21.5+1.8° 1.74+0.49°  -2.25+0.24°
. GDC 16.6£0.3*  027+0.01°  18.9+0.7° 43404 283+2.4°  5.89+1.55  136+2.20°
a‘;"“;{‘) MT 15.6£04°  0.33£0.01°  19.4+0.5° 47403 26305  3.612031°  -0.50+0.39"
& MTC 14.6£04° 03240020  19.3+0.4° 4.54£0.4° 26.6£04°  3.64+0.62°  -0.28+£0.25
GDC 17.6£03*  0.53+0.01°  17.3+0.6" 3.540.3" 26.742.0'  435£1.13°  -0.48+0.38"
(Igiﬁlg) MT 16.6£04> 049001  17.7+0.8" 3.740.4° 263+13°  412+41.62°  -0.13+0.79°
2010 : MTC 16504  0.53+0.01°  18.5+0.3" 4.4+0.2° 27.8+12°  4.74+050°  -0.91+0.98"
Cabemmet ~ GDC 194£0.6°  0.71£0.03*  13.5+02° 1.740.1° 28.040.5°  3.57+023*  -1.52+0.12°
Sauvignon ~ MT 19.0£04%  0.76£0.04*  13.7+0.5° 1.6£0.1° 20.142.8  3.86£0.62°  -1.67£1.16"
(Sep.16)  MTC 187602  0.64+0.01"  13.3+£0.4° 1.6£0.1° 27.9¢0.9°  3.61£026"  -1.59+0.09°
GDC 18.8£0.2°  0.44+0.01°  14.3+0.3" 2.0+0.2° 269+1.6°  3.84+0.93"  -1.03+1.06°
(gierll"g) MT 19.1404°  0.4940.02°  13.5+0.4° 1.7+0.1° 28.543.1°  4.01+0.71°  -1.42+1.28°
P MTC 18.9+0.1°  0.42+0.02"  13.9+0.8" 2.0+0.3° 26543.9"  431£122°  -0.66+1.67"
YGDC (Geneva Double Curtain), MT (Modified-T spur pruning), MTC (Modified-T cane pruning)
IDifferent letters in the same cultivar indicate significant differences (p<0.05) by Tukey’s HSD.
Table 3. Wine characters of wine grape cultivated in different trellises (2019)
. . Total polyphenols Total anthocyanin Red color Volatile acid
1]
Cultivar Trellis (mg L) (mg L) (520 nm) (mg L")
GDC 558+3.1% 13122.1° 0.88+0.003° 12.1£0.2°
Doonuri MT 515+1.6° 71+1.8° 0.59+0.006° 10.4+0.1°
MTC 546+3.9° 80+2.8° 0.64+0.004° 10.8+0.3°
GDC 662+3.1° 21742.5° 0.74+0.007° 9.3+0.9°
Narsha MT 53043.6° 13622.7° 0.36+0.005° 10.6+0.9°
MTC 538+2.4° 148+1.2° 0.57+0.006° 10.8+0.6°
GDC 1202+7.7° 174+2.7* 1.39+0.003" 10.4+0.6¢
Cabernet MT 1230+7.3 122+1.8° 0.90+0.001° 11.2+0.1°
Sauvignon ) ‘ , )
MTC 1261+14.1° 9145.8° 0.76+0.005¢ 13.040.4°
GDC 826+1.2° 81+1.2° 0.73+0.004° 11.620.6*
Merlot MT 712+4.0° 4242.7° 0.42+0.001° 10.7+0.1°
MTC 813+1.6° 44+0.6° 0.42+0.002° 10.5+0.3°

YGDC (Geneva Double Curtain), MT (Modified-T spur pruning), MTC (Modified-T cane pruning)
IDifferent letters in the same cultivar indicate significant differences (p<0.05) by Tukey’s HSD.
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