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Effects of canopy types on yield and berry quality of ‘Cabernet Sauvi-
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Abstract: [Objective]Raw grapes are the key to determine the quality of wine, and the grape maturity
is mainly affected by many factors such as variety, temperature, light, moisture, and cultivation mea-
sures. Reasonable field cultivation management can increase the yield and quality of grapes. Environ-
mental indicators like canopy temperature and light intensity are the main factors affecting the growth
and development of grapevine. A reasonable canopy can improve the light and temperature conditions
of grape microdomains and regulate the vegetative growth and reproduction of the vines. Vertical and Y-
shaped trellising systems are most commonly used as a vine-growing practice in China. The cordon po-
sition of vertical trellising system makes it easier for mechanical operation and vine burial for overwin-
tering, while V-shaped canopy is more vigorous and has better berry quality. It has the characteristics of
high plant density and high yield, and is mostly used in the cultivation of fresh grapes. Compared with
other cultivation techniques, changing the structure of foliage to regulate the microclimate of grape ber-
ries and improving the yield and berry quality are the simplest and feasible technologies. The purpose
of this study was to investigate the effects of vertical and V-shaped canopy on cluster micro-environ-
ment, yield and berry quality.[Methods]V-shaped and vertical trellis systems were applied in commer-
cial vineyards of ‘ Cabernet Sauvignon ’. The temperature and humidity around the cluster were collect-
ed in 2018. The leaf photosynthetic indexes were measured from June to September 2018. The effects

of canopy types on photosynthesis, transpiration, the intercellular CO, concentration and stomatal con-
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ductance were determined at five stages during berry ripening. The external appearance, sugar, acidity,
flavor compounds and seven anthocyanin-related genes were quantified at ripening stage.[Results]The
results showed that the ratio of high temperature and the variations in humidity and temperature de-
creased around the cluster of V-shaped canopy, especially in July and August. Light environment was
important for the yield and quality of grape berries. V-shaped canopy resulted in significantly larger siz-
es of single cluster. The yield of V-shaped canopy was higher than that of vertical canopy by 20.57%.
The soluble solids and reducing sugar contents with V-shaped canopy were significantly higher. The pH
values of the two canopy types were similar. The berry color of V-shaped canopy was brighter and deep-
er. The contents of total flavanols and anthocyanins increased in grape skin with V-shaped system by
9.16% and 12.92%, respectively. The gene expression related to anthocyanin metabolism pathway was
up-regulated with V-shaped canopy.lConclusion]V-shaped canopy effectively regulated the micro-envi-

ronment around clusters and could be applied to increase the yield of wine grape, and guarantee the

37 4%

quality of grape berries simultaneously.
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A. The pattern diagram of Y-shaped frame; B. The pattern diagram of vertical frame; C. The actual diagram of Y-shaped frame; D. The actual diagram

of vertical fram.
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Fig.1 The pattern diagram of Y-shaped frame and vertical frame
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Table 1 Effect of different canopy types on the minimum temperature, maximum temperature and the ratio of temperature

higher than 35 ‘C around grape fruit from June to August

i i) ey %jﬁ&_‘lﬂ%’l %%.75'1 Wl 2= =35°C I K (h) LAl P
T Treatment Minimum Maximum Polar temperature  Percentage of Average
temperature/’C  temperature/'C  difference/C temperature exceeding 35°C temperature/'C

7H ST Vertical 17.90 39.70 21.80 536 28.96

July V T3 V-shaped 17.30 37.00 19.70 3.09 26.03
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Fig. 4 Effects of different canopy types on the net photosynthesis rate, transpiration rate, the intercellular CO, concentration

and stomatal conductance
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Table 2 Effects of different canopy types on physical index in grape

b H (=SS Fli5E FARR [ERA: S Rz
Treatment Cluster length/cm Cluster width/cm Yield per plant/kg 100 berry mass/g Vertical diameter/cm
IERVALE 12.48+0.79 a 4.90+12.78 b 2.09+0.26 b 125.41+0.36 b 1.2+1.05a

Vertical canopy

\ZiAIE 12.22+0.76 a 6.12£9.09 a 2.5240.18 a 152.2240.73 a 1.4£1.05 a

V-shaped canopy
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Table 3 Effects of different canopy types on basic physical and chemical indicators in grape

b3 pGEJEHD p AT SE D pH wCATEE[ETEYD

Treatment Reducing sugar/(g-L")  Titratable acid content/(g-L") Soluble solids concentration/%
H L% Vertical canopy 197.17£1.59 b 5.10£0.04 b 4.28+0.05a  20.23x0.12b

V B % V-shaped canopy 207.50+2.16 a 5.80+0.08 a 4.18+0.08a  21.60+0.03 a
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Table 4 Effects of different canopy types on fruit color

AbPE Treatment L a b o

JEmALE 36.18+1.35a 1.5540.19b 4.01+1.13 2 4.30+9.3 a
Vertical canopy

Vg 37.98+0.85 a 2.18+0.07 a 3.19+0.43 a 3.86+2.46 a
V-shaped canopy
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Table S Effects of different canopy types on the phenolics in rape grape skins (mg-g"
P aE r IR S R
Treatment Total phenol Total tannin Total flavanol Total flavonoid Total anthocyanin
BT Vertical canopy 30.37+1.68 a 27.41+0.62 a 2.73+£0.07 b 36.4442.23 a 4.494+0.62 a
V % V-shaped canopy 30.38+5.53 a 29.12£0.98 a 2.98+0.13 a 32.99+3.82 a 5.07+0.44 a
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Table 6 Effects of different canopy forms on related grape 's gene expression in anthocyanin pathway in grape skin
AL FE Treatment VvCHS3 VWCHII VWF3'H VvF3’5'H VvDFR VWLDOX VWUFGT
B Vertical canopy 2.140.25b  0.21+0.10b 0.06+0.01 a 0.27+0.05 b 0.01+0.02 a 0.19+0.02 b 0.3+0.09 a
V % V-shaped canopy 5.0£1.43 a 1.65+0.18a  0.06+0.04a  0.75+0.20 a 0.15£0.10a  0.54+0.04 a 0.4+0.09 a
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