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The quality of ‘Marselan’ grapes and wines under sunshade
nets with different widths and colors
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Abstract [ Objective] Cultivation of winegrapes in hot regions leads to excessive sugar accumulation and
severe degradation of organic acids. Through a shading net experiment with the main cultivar of wine-
grapes in the Helan Mountain East Slope of Ningxia, this study provides a theoretical basis for solving the
problem of inconsistent quality of winegrapes in hot regions. [ Methods] Using ‘ Marselan’ grapevines

planted in the field as materials, sugar components, organic acids, and phenolic substances in grapes and
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wines were determined during the maturation period under white, red, and black shading nets with widths
of 0.6 and 1. 0 m setting up on both sides of the grapes from the veraison period to the harvest period.
[Results] (1) Red sunshade net with 1. 0 m width significantly reduced the sugar content of grape fruits,
and significantly inhibited the degradation of organic acids in grape fruits and wine. (2) Sunshade net
treatment increased the contents of total flavonoids in grape fruits, and reduced the contents of total tan-
nins, total anthocyanins, and total flavantriols in grape fruits. (3) Sunshade net treatment reduced the
content of total anthocyanins in wine, and 0. 6 m width black sunshade net treatment increased the content
of total tannins, total phenols, total flavonoids and total flavantriols in wine. [ Conclusion| Shading net
width had a better effect on the regulation of sugar and acid content of grape fruits and wine, while shading
net color had a better effect on the improvement of non-anthocyanin phenol content of grape fruits and
wine. Shading net color and width should be selected according to specific grape production objectives.

Key words sunshade net; wine grapes; soluble sugar; organic acids; phenolic substances; anthocyanins
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A—CrBI0 1.0 m A 2060 RO AL B, 4050368 WH, \RE, (\BL, 3

D—F 435125 0.6 m H € 206 R EEHR AR, 755 %R D WH, ;. RE, ;

BL, 5. NI,

PRl 1 A [r) a8 IS 1) 766 000 IS 42b B
A—C represent 1. 0 m white, red, and black shade nets, and are denoted as WH, ,, RE, ;. and BL,

while D—F represent 0. 6 m white, red, and black shade nets, and are denoted as
WH, ;s RE; s+ and BL, ;. The same as below.

Fig. 1 Shade treatment on both sides of different sunshade nets
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Table 1 The basic physical and chemical indexes of grape fruits at ripening stage under different shade net treatments
JGEL & JFURE AL R Y T o R
Treatment Reducing sugar/(g/1) Soluble solid/(Brix %) Titratable acid/(g/L) pH
CK 198.10£0. 36b 19.68+0.02b 3.48+0.06b 3.70+0.01c
WH, 196. 10+0. 30c 19.51+0. 02¢ 3.30+0.01c 3.78+0.01a
WH, , 192.9740. 31d 19.18+0.01d 3.35+0.03c 3.75+0.01b
RE, ¢ 197.30£0. 36b 19.48+0.01c 3.04+0.04d 3.69+0.00c
RE, , 188.83+0. 38e 18.83+0. 02¢ 3.724+0.05a 3.70+0.01c
BL, 203.3740. 35a 20.05-0. 02a 2.8540. 02¢ 3.700. 01c¢
BL, , 182.10+1. 06f 18.08+0. 09f 2.65+0.03f 3.78+0.01a

T [ — 48 AR R R /INE 78 7R b BRI A7 E 35 22 5 (P<<0.05) ., T,

Note: Different normal letters of the same index indicate significant differences between treatments(P<C0. 05). The same as below.
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Fig. 2 The 100-grain weight of grape during growing period under different sunshade net treatments
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The sugar and organic acid content of grape fruits at ripening stage under different shade net treatments

mg/L

IEFE Treatment 75 4B Glucose S Fructose

FrEERR Citric acid

WA TR Tartaric acid SERAZ Malic acid — 3EHI#R Succinic acid

CK 126.4840. 04d 115.1540.01c¢ 6.60+0.01b 3.81%0.01le 15.44+0. 20f 1.6440.09e
WH, 130. 35+0. 05b 119.2740. 38b 6.7140.03a 4.414£0.05b 23.0040.12b 2.76+0.03b
WH, , 124.654+0.18¢  113.28+0. 22d 6.39-£0. 00c 4.29£0.02¢ 21.55+0. 15d 2.60=£0.01c
RE, 128.98=+0. 84c 119.2840.01b 6.3940. 06¢ 4.13+0.04d 21.0240. 06e 1.954+0.03d
RE, 122.5840. 20f 113.6940. 22d 6.14+0.01d 4.52+0.02a 22.3540.01c 1.6340.02e
BL, 4 136.124+0. 21a 124.1740. 46a 6.41+0.11c 4.20%+0.07cd 23.84740.10a 2.56+0.06c
BL, , 125.3540. 0de 114.4240.79¢ 5.81+0.01e 4.26+0.05¢ 22.0940.19c¢ 3.17+£0.05a

®3 AREMAMLETEHEEAIIBSE
Table 3 The organic acid content in wine under different shade net treatments mg/L

AbH Treatment

¥R Citric acid

W A R Tartaric acid

SESLER Malic acid

BEFAME Succinic acid

CK 1.6940.01ab 1.4340.01d 2.84+0.01d 4.960. 04bc
WH, 1.704+0.02a 1.4040.02e 2.90+0.11d 6.52+0.03a
WH, , 1.4740.01e 1.5240.01a 3.56+0.03a 6.100. 87ab
RE, ¢ 1.6940.01ab 1.4640.01c 2.66+0.02e 4.4140.01c
RE, , 1.654+0.01c 1.4840.01b 3.11+£0.02¢c 4.65+0.01c
BL, 1.6340.01d 1.46+0.0lc 2.9540.03d 5.6440. 73abc
BL, , 1.6840.01b 1.4440.01d 3.40+0.01b 6.20=0. 68ab
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AR AE AR R BB FH I R 0. 6 mo B8 B A B I
FE AR 1.0 mo B BE AL B, 7E A W] B8 R R ) 3 B
Shy 210,38 BH ) 2 T O BB . -Mv-co
M Mv-ac & & 7€ 6 B3 BH ) 4 BT 2545 %t 18 G 25
PR, B 2> W A 16, 45% ~53. 35% 1 5. 33% ~
41. 8%, I ¥ LA RE, , Ab P48 & &R e oh B %
t-Mv-co Fl Mv-ac & 7E 0. 6 m Fi & T ¥ LI 03
BH R e 76 1.0 m 5e T t-Mv-co & & L) B {055
FH 9 5z e 11 Miv-ac & 5475 DAL €2 388 BH ) 5 =0 5 7
MBI T , ORI EMEHMERHE R 0.6 m &
EET L0 m, i BAMEHMERN 0.6 m LT
1.0 m, HAGRIHX 3 F 5 e 6 45
ik ®] 83% LA b, H RE, ; &b FEHIXFix 3 Fh 46 (44
HRA R TR EEH . XERY RE, b3
X A 4 R S F2 BEAG T B A o s A W AR
fEH

) B, /NS i R T il B ) BT 4 T v, 55 CKOAH
e My & 57 6 00 BH o b T R 25 AT 3. 8500 ~
33.82% ,Mv-ac & 7E BL, , A0 F W E 45 3.29%,
t-Mv-co &1 RE, ; 4B R . 96 #7  HAth 3 PH

WAL PR 4 5 2 B AR ; My il Mv-ac & &= 78 2 FF L
38 BH W 34 2L BL, i WH, , 4b 3 5 & - t-Mv-co
EEAILLRE, o F1 WH, , 55 53X 3 Fl Sk 4 (4
HYRSEAACEHENFERR 1.0 m %E
FHE T 0.6 m TR AE L1 (0 0 2R €63 BH R ) %
A . FTUL, 6 3 BH ) Ab 2 fAR b AR T A
W R AE O T Y WL B AE BL, b3 R R R
AR A BRI
2.5 EEMMAEAERIFNEEEBREYVRSEN
=AU

HH 2% 5 AT, 78 B AU A 4 SR S b L S 1 A
RE, , A3 N L CK RS A £ 5, (E 18 IR 5 A 35 3] 3
I e Hoth 5 Ff s BH AR B R 45 L CK 3 A1
L PR AT 030 B ) S IR AT @ PR L 0. 6 m
FEEEMLT 1.0 m S B T RLEAE AT & R AE 6
Foft 05 SE1 R0 b BT 2485 CKFAR o L 2B €2 i P 0 3
o) o8 S B K 5 L R SR Al AE RE,, f1BL, , 0F T
F CK 230 ) 58 4 7 7 61, 02%.38. 02% . /£ WH,,
AEFRR b CK 35 FEAIG, AR AL 31 5 %0 B8 G W 35 22
S B B A R TEAE 6 R BH M AL BE R 3 L
CK I 25 A o (H 21 €20 3 PH I % R 4 /0N o 22 € 3 PH )
Ref R 95 K

RS TREMMLETHARINFHEPIBEIRSE

Table 5 The phenolic content in grape fruits and wine under different shade net treatments mg/L
i b # T M MLt 2 S B —
Sample Treatment Total phenol Total tannin Total anthocyanin Total flavonoid Total flavantriol
CK 31.7243.40a 58.73+1.48a 44.72+1. 74a 9.19+1. 36¢c 6.36+0.10a
WH, 25.2041. 11c 52.26+2.92b 31.3541.37d 9.19+0. 89¢c 5.01+0.17d
WH, , 26.39-£0. 48bc 46.35+0. 28¢ 35.30+1.55¢ 7.78+£0.56d 5.07£0.07d
é‘iﬁ%ﬁl RE, ; 28. 840, 68b 54.0941.65ab 40,6452, 28b 9.1640. 08¢ 5.6740. 03¢
RE, , 32.2440. 28a 56.87+1. 25ab 39.86+0.06b 13.83+0. 20a 6.12+0.07b
BL, ¢ 25.324%1. 31c 44,2847, 10c 34, 8240.56¢ 12.08+0.17b 4.42+0.07e
BL, , 26.12=+1. 64bc 43.30+1. 34c 32.35+0.21d 9.31+£0. 16¢c 3.92+0.07f
CK 352.15+7.09b 1888.334+312.51b 176.984+4.59a 370.40+12. 10c 1414.67433.07b
WH, ¢ 266. 6443, 33e 1327.50+343. 31cd 127. 6342, 12d 286.67+17.02e 1200. 2147, 40d
WH, , 325.22+10. 76¢ 1657. 08+30. 55bc 155. 3445, 22¢ 425.95+18. 87b 1423.74+9.63b
%\Jvﬁfg RE, ¢ 355.154+8.00b 1906. 25483, 03b 163.6143. 26b 452.80+14.94b 1461. 15422, 16a
RE, , 273.04+2,09de 1284.58+126. 65d 121.284+1. 84d 318.34+15.22d 1307. 85424, 11c
BL, ¢ 378.32%+2.40a 2320.834114.78a 167.414%5.22b 512.22424. 26a 1473.56+21.92a
BL, , 280.01+4.02d 857.08+85. 63e 126.90+3. 66d 337.62+16.50d 1305. 15413, 24c
[F] A, 6 5 3R WY, 27 9 B0 R0 S BT B i AR IR B b X R AIG s S8 (88T & B AE 6 A FH I

TE BL, , ZbBE R H CK BB 425 iR 43k 7. 43%
H122.90% 7 RE, ; AL BN Lo xF BEAY o, 76 oAy

AR H b CK 25 BEAIG , FE AR B2 3R B RE, >
BL,,>WH,,>WH,, >RE,; >BL,,. 1 1.0 m
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