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Effects of calcium treatments on grape fruit quality and anthocyanin con-

tent
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Abstract: [Objectivelln order to find the proper time, concentration and method of calcium fertiliza-
tion during fruit growth and development for ‘Beauty finger’ grape (Vitis vinifera L.), we compared the
effects of different calcium treatments (different concentrations, fertilizing methods and application
time) on the fruit quality, especially on anthocyanin content in grape. Some previous studies showed
that spraying calcium could promote fruit quality and enhance coloration. But the proper time, concen-
tration and fertilizing method are still unknown. Thus, we conducted the study to provide reference for
cultivating grape with high quality and high yield. [Methods] This experiment was conducted in the
Gan Shan Orchard in the Hunan Agricultural University. Six-year-old ‘Beauty finger’ vines under rain
shelter cultivation were used as materials to study the effects of different calcium concentrations(0, 1.0,
3.0,5.0 and 8.0 g- L"), fertilizing methods (foliar spraying and fruit soaking) and application periods (at
the first enlargement period and at the second enlargement period) on grape fruit quality and anthocyan-
in content. The calcium used in the experiment was Ca(NO).- 4H,O with a purity of 98%. Three trees
were selected for each treatment (n=3). Randomized experimental design was used. The fruit were har-
vested at mature stage to measure the fruit quality attributes, including berry weight, total soluble sol-
ids, acidity, and fruit firmness. Fruit samples were also collected 7 to 15 days after the treatment at the

second enlargement period to analyze the anthocyanin content and observe fruit color. The samples
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were put in labeled bags in an ice box and taken to the lab immediately. Anthocyanin content was mea-
sured during the fruit development period to analyze the effect of calcium on coloration. [Results] The
two fertilizing methods in the first enlargement period did not affect the berry weight significantly. Ber-
ry weight increased with the increase in calcium concentration, and fruit soaking treatment in the sec-
ond enlargement period was better than the spraying treatment. The berry weight was the highest under
the treatment of fruit soaking in 8 g+ L' calcium solution in the second enlargement period. Total solu-
ble solids increased first and then declined. Under the treatment of fruit soaking in 5 g- L™ calcium solu-
tion in the second enlargement period, the total soluble solid content was 16.23%, which was signifi-
cantly higher than the other treatments. In the treatment of foliar spraying with 5 g- L™ calcium solution
in the second enlargement period, total soluble solid content was 15.47%, which was significant lower
than in the other treatments. On the contrary, acidity declined first and then increased. The acidity of
treatment of fruit soaking in 5 g L' calcium solution in the second enlargement period was 0.26%, the
lowest in all the treatments, and spraying treatment with the same calcium solution at the same period
had an acidity of 0.31%. The two fertilizing methods in the first enlargement period did not affect the
fruit firmness significantly. And under the treatments with 5 g- L' calcium solution, both fertilizing
methods in the second enlargement period lowered fruit firmness. All the treatments with calcium signif-
icantly promoted fruit coloration and anthocyanin accumulation compared with the control. The color-
ing level and anthocyanin content increased with the rising of calcium concentration until 5 g+ L'' and
declined at 8 g- L"'. The anthocyanin content reached the highest of 820.23 nmol- g"' under the treatment
of soaking in 5 g+ L' calcium solution in the second enlargement period, which was significantly higher
than the foliar spraying treatment with the same calcium solution. [Conclusion] In conclusion, calcium
fertilization could significantly improve berry weight, soluble solids and anthocyanin content, and re-
duce the firmness and acidity of fruit. The fruit quality and anthocyanin content increased with the ris-
ing of calcium concentration until 5 g- L. In addition, it was found that the effect of calcium treatment
was better in the second enlargement period than in the first enlargement period, and that the fruit soak-
ing treatment was better than foliar spraying. Therefore, fruit soaking in 5 g- L' calcium solution in the
second enlargement period is recommended for application.
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Table 1 Effects of different calcium treatments on quality of ‘Beauty finger’ grape

A& Treatment R SR o(MTHHEETRY) o) g
F 31 oL K75 5 Single berry Fruit ﬁrxﬂnness/ Total soluble solid Total acidity TSS/TA
Date plig L) Fertilizing ethod mass/g (kg-cm?) content/% content/%
EAR/ VN ] 0 + 8.03 efg 5.60 abed 12.40n 0.39a 32.03 h
The first 0 ++ 8.25 cdefg 5.07 cdefg 13.97 ij 0.35 be 4031 ¢g
enlargement 1 + 8.51 bedef 4.73 cdefgh 13.97 ij 0.34 be 4095 ¢g
?268110505 25) 1 ++ 9.23 ab 4.93 cdefgh 14.33 gh 0.30 fg 48.08 cde

3 + 8.67 bede 6.10 ab 1523 ¢ 0.30 fg 50.59 be

3 . 9.02 abed 4.07 ghi 14.83 d 0.32 def 46.29 de

5 + 8.33 cdefg 6.40 a 14.77 de 0.33 cde 45.11 ef

5 ++ 8.74 bede 4.47 efghi 15.53 b 029 ¢ 5391b

8 + 8.85 bede 5.10 cdefg 13.101 0.34 be 3831 ¢

8 ++ 8.80 bede 4.73 cdefgh 14.43 fg 0.31 efg 46.54 cde
EVR/ N 0 + 8.21 defg 4.67 defgh 13.80 jk 0.30 fg 46.00 e
The second 0 ++ 7.78 fg 4.40 fghi 12.67 m 0.34 cd 37.86 g
enlargement 1 + 8.11 efg 3.631 13.66 k 0.30 fg 46.33 de
(P;(;‘l"édoé 28) 1 ++ 8.69 bede 4.53 efghi 14.33 gh 0.31 efg 46.07 ¢

3 + 8.95 bed 5.47 abede 14.13 hi 0.34 bed 41.44 fg

3 ++ 9.05 abc 5.73 abc 14.63 def 029 ¢ 50.24 bed

5 + 7.64 ¢ 3.93 hi 15.47 be 0.31 efg 50.71 be

5 + 8.55 bedef 4.20 fghi 1623 a 026 h 63.40 a

8 + 7.69 ¢ 4.60 defghi 14.53 efg 0.35 be 41.69 fg

8 -+ 9.76 a 5.20 bedef 14.63 def 0.36 b 4045 ¢

T M ARBEEGAL PE s ++ JRISRASAEI . RPN E NS S TR RN A B R 2 R AR 2 (p < 0.01). R

Note: +. Fruit and leaf spraying of calcium solution; ++. Fruit soaking of calcium solution. Different small letters in the same column indicate sig-

nificant difference at p < 0.01. The same below.
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Al. Fruit and leaf spraying of calcium solution in the first enlargement period; A2. Fruit soaking of calcium solution in the first enlargement peri-

od: B1. Fruit and leaf spraying of calcium solution in the second first period; B2. Fruit soaking of calcium solution in the second enlargement period.
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Fig. 1 The effects of calcium treatments on fruit coloration in

‘Beauty finger’ grape
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Table 2 The anthocyanin accumulation dynamics in  ‘Beauty finger’ grape after calcium treatments in different periods

JhEE St %Hﬂﬁ%%%ﬁ% . 7

I 30 Anthocyanin content at different dates /(nmol- g™)

pl(g' LY Treatment
Date mode 7H 141 7J120H 7/328H  8JI2H 8H 11 H 8H17H

July 14 July 20 July 28 August 2 August 11 August 17

ESR/N PN 0 + 60.27 j 93.60 m 104.23 p 108.171 122.56 m 144.60 mn
The first 0 ++ 67.771 104231 121.07n 122.50 k 121.40 m 155.07 m
enlargement 1 + 79.23 h 92.93m 14620m 18480 219331 229531
period 1 ++ 97.06 fg 165.63 h 21356gh 24243 ¢ 28490 523.80 ¢
(2016-05-25) 3 + 98.93m 197.23 ¢ 216.67f  302.03¢ 33927 ¢ 37436 h

3 + 167.47b 18423 f 290.33 ¢ 321.47 ¢ 414.40 ¢ 505.97 d

5 + 64.33 ij 117.20 k 172.63 1 24623 g 261.07 267.57j

5 + 64.83 ij 123.70 j 191.70 j 24623 g 311.30 gh 419.07 £

8 + 146.03 d 186.70 f 19227 215.00 h 246.60 k 260.53 k

8 + 14530 de 149.50 i 285.50d 295.43 ¢ 306.23 h 399.70 g
52 IR 0 + 34.63 k 76.20 n 98.90 q 108301 121.90 m 133.77n
The second 0 ++ 66.93 i 96.13 m 112.30 0 13027 k 134.03 m 143.30 mn
enlargement 1 + 152.80 ¢ 174.00 g 21027 h 310.97d 322.10 fg 437.73 ¢
period 1 ++ 145.66 de 162.93 h 172301 220.43 h 329.97 ef 423.63 f
(2016-06-28) 3 + 18433 a 210.10d 219.16f 24537 ¢ 341.03 e 348401

3 ++ 102.83 f 223.40 ¢ 22450 ¢ 277.50 f 359.53d 445.73 ¢

5 + 139.50 ¢ 365.80 b 377.50 b 43530 b 525.57b 785.87 b

5 ++ 178.50 a 371.67a 406.50 a 52117 a 719.60 a 820.23 a

8 + 101.53 f 15293 18120 k 199.60 i 240.07 k 267.57k

8 ++ 9393 g 185.17 f 199.70 i 27230 f 301.07h 365.87h
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