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Effect of Bag Types on Fruit Quality and Anthocyanin Biosynthesis
Related Genes Expression of ‘Zijinhongxia’ Grape Berry

WANG Xicheng, WU Weimin" , WANG Bo, WANG Zhuangwei, QIAN Yaming, YAN Lichun
(Institute of Pomology, Jiangsu Academy of Agricultural Sciences, Key Laboratory for Horticultural Crop Genetic Improvement,

Nanjing 210014, China)

Abstract: The ‘Zijinhongxia’ grape was used as test material, and the fruit were bagged with 5 different
types of bags (white paper bag, non-woven and white paper double-ply bag, green paper bag, blue paper
bag and brown paper bag) in the early stage of veraison, and with not bagging as control. In order to study
the effect of different fruit bags on fruit quality, anthocyanin content and the expression of anthocyanin
synthesis related genes, we determined the fruit weight, fruit vertical and horizontal diameter, total solu-
ble solids and titratable acid of grape berries at different development stages. Meanwhile, the expression of

anthocyanin synthesis related genes was also evaluated by qRT-PCR. The results showed that: (1) white,
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blue and brown paper bags were not favorable to the increase of total soluble solids in mature fruit, and
blue and brown paper bag were not favorable to the reduction of titratable acid content in mature fruit. (2)
Bagging treatment will reduce the color index of red grape significantly, and the content of anthocyanin in
pericarp was reduced significantly because of bagging except that non-woven and white paper double-ply
bag did not significantly influence the mature pericarp. (3) For the expression of 6 anthocyanin synthesis
related genes, bagging treatment mainly behaved inhibition. However, non-woven and white paper doub-
le-ply bag promoted the up-regulated expression of F3'H and UFGT genes, and white paper bag promoted
the up-regulated expression of MYBA1, DFR and LDOX genes in mature fruit. In summary, our results
suggested that the effect of non-woven and white paper double-ply bag on fruit quality and fruit coloring is
minimal, and this type of fruit bag can be used for fruit bagging. The second choice is white and green

bag. However, because the blue and brown paper bag seriously reduces fruit quality, therefore they are

not suitable for ‘Zijinhongxia’ fruit bagging.

Key words: ‘Zijinhongxia’ grape; bagging; anthocyanin; gene expression
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Table 1 Primer sequences for qRT-PCR

1 =]
3 R 519751
< ccession . X o '
Gene No Primer sequence(5 —>3")

: GACGTCCCAGGGTTGATTT

CHS1 — ABOISS87Z p' GCGATCCAGAACAAGGAGTT

0

F: GAGATCAACGGCTACCACATC

FSH — AB213605 R COTGAATTCTAGTGGCTTCTCC

F: GAAACCTGTAGATGGCAGGA

DFR X75964  R. GGCCAAATCAAACTACCAGA
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Table 2 The grape fruit quality under different types of fruit bags
EREH R P R sy CTRIEEES W
Days.after Treatment Smgle fruit Llongltudmal Cross diameter Shap/c iE;ldcx I‘Ota! solﬂuble Illtra;[e
bagging/d weight/g diameter/cm /em solids/ % acid/ %
CK 10. 2140. 37 2.74£0.04 2.32£0.05 1.1840. 04 12.2640. 87ab 0.80=£0. 10a
1 10.28+0.59 2.60+0.06 2.28+0.09 1.1440.02 11.35+0. 42b 0.64=+0.01b
il 9.98+0. 74 2.69+0.10 2.34+0.09 1.1540.02 13.34+0. 45a 0.7140.01ab
" Il 10.1240. 52 2.62+0.04 2.24+0.01 1.1740.03 11.4540. 49b 0.63+0.02b
v 9.9540. 45 2.774+0.03 2.284+0.03 1.2240.01 10. 80+£0. 30b 0.81£0.02a
V 9.78+0. 38 2.67+0.12 2.33+0.12 1.1440.02 11.23+0. 64b 0.66=+0.10b
CK 10.27+0. 38 2.75+0.13ab 2.4340.07 1. 13+0. 04ab 14.62+0. 43a 0.54740. 06a
I 10.47+0. 32 2.63+0.15b 2.43+0.10 1.084+0.03b 14.26+0. 74a 0.50=40.01ab
I 10.29+0. 61 2.70+0.03ab 2.35+0.01 1.15+0.01ab 14.90+0. 37a 0.437+0.01b
! I 10.20+0. 19 2.83+0.06a 2.4640.05 1. 15+0. 04ab 14.92+0. 16a 0.5240.05a
v 10.214£0.63 2.80+0. 10ab 2.36+0.06 1.1940.02a 12.96+0. 38b 0.58+0.01a
V 9.86+0.41 2.67+0. 04ab 2.394+0.04 1.124+0. 02ab 13.18+0.13b 0.537£0. 04a
CK 10.57+0. 57 2.83+0.07ab 2.44+0.07 1.16+0. 03ab 16.43+0. 34a 0.404+0.01bc
1 10. 6340. 53 2.75%+0.03b 2.59£0.02 1.0640.01b 14.6440.76b 0.38£0.01c
Il 10.54+0. 28 2.99+0. 15a 2.45+0.08 1.224+0.02a 15.48+0. 50ab 0.437+0. 0labc
% I 10.2240. 33 2.83+0.11ab 2.48+0.07 1.1440. 04ab 16.15+0. 58a 0.42-+0. 02abc
I\l 11.5040. 46 2.94+0.09a 2.43%£0.07 1.214£0.01a 13.2840. 38¢ 0.51£0. 04a
v 10. 34+£0. 65 2.72+0.11b 2.44+0.11 1.1240. 03ab 14.41+£0. 24b 0.48=+0.07ab

ECKOBORELR; T A@gRE; 1. T A-AHKUZE; L. SE g

WAL BEAE 0. 05 K P2 R BF; FH

s IV HE@ARAE; V. PR @ ARAR 3R b R 810 B A [R] 5 1 2R [R] g

Note: CK. Not bagging as control; [ . White paper bag; [I. Non-woven and white paper double-ply bag; [l[. Green paper bag; IV. Blue
paper bag; V. Brown paper bag; Different normal letters within the same column indicate significant difference among treatments in the same

stage at 0. 05 level. The same as below
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Table 3 The grape fruit color change under different types of fruit bagging treatments
=AY NGk .
Days ﬁgﬁiﬁging/d it L e b' CIRG
CK 31.4941. 86¢ 5.17+0. 83a —0.13+0. 75¢ 1.9140.17a
I 35.49+1.20b 3.01+1. 34b 1.8140.58d 4.560. 14b
I 36.22+1.52b 2.33+1.93b 2. 44+ 1. 49d 4.460. 09b
" m 38,2141, 18a —0.33+0. 75¢ 3.8641. 0dc 1.2840. 15¢
|\ 39.48+0. 54a —1.7740.50d 6.790. 94a 3.90+0.17d
v 39.10+1. 86a —0.9541.59cd 5.53+1.38b 4.03+0.23d
CK 30. 14+ 1. 99¢ 5.22+0. 63a —1.29+0. 68c 5.08+0. 27a
I 33.14+1.98b 4.82+1.59 0.49+1.42b 4.7040. 12b
) I 32.38+3.18b 4.55+1.93ab 1.3341.61b 4.83+0. 36b
" M 33.8941. 11D 3.56+1.09b 0.62+1.01b 1.7640.09b
] 37.13+1.50a 0.33+0.12d 5.01+1. 36a 4.25+0. 24¢
v 37.05+2. 28a 2.21+0. 87c 4.440. 95a 4.26+0. 13¢
CK 29.19+ 1. 18¢ 5.37-+0. 64 —0.744-0. 14b 5.2040. 22a
I 32.54+2. 39 5.0541. 99 0.4441. 24a 4.74+0.17b
I 31.74+1.78b 5.26+1.43 —0.3240. 86b 4.85+0. 12b
" il 32.88+1.85b 4.52+1.49 0.35+0. 17ab 4.77+0. 16b
I\ 37.2340. 84a 5.01+1.38 —0.71+1.09b 4.2640. 20c
A 37.42+1. 25a 4.21+1.39 0.17+1.67ab 4.28+0. 18¢
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B RGO TR B S L | 2
MU 2 b (BT (LR E T 2058 6322 o gl H i
[RRS G CIRG, REERBBAHNT G2l [] L
CIRG MBI R R ARSI b AE e~ 555, 8 o iy
£ 25 R CIRG [N H ESfi-f 2 S2 O 40 .
KU A S AR AU T 0 G AR A ERIN| dlg
SR CIRG BB K ,
== 60

Ry i — A W R AR ) 2R R SR A8 X < 55 4 41 5 7 i
TS A B A 58X AS [8] 4k 30 Bz op i A
AT SR HEAT T E . B L R] R B A A 2
ALK T R, B A% A BRI b AR A
HERE B LR H, Hoh  EELR )T 40~50
d i, A4S AL B By B AR B 1 S B KT
HE I DA €0 R 0 SR 4% b B3R R v A8 8 1T 5 o
IR TE R L5 2 AT (B4EJ5 60 L, BRI fi-H
YRR A% A0 AL B B A6 €617 3 o 5 % BB o 22 (] G
2525 S Ah oAb 4% 40 PR HE G IR R S RRAIL, B
TR R R AR 1 A .

2.3 REAXVWNEEHEREPEEHEANBEXER
E3ry: bl
qRT-PCR 73 Hr &8 5 (& 2) R B, fE A 4 2R 58 &

LSIA
2

AL FRET (0] Treatment time/d

P 1 N [R) 2E BY SR AR AL BT A 40 2R B P B B AR

Fig. 1 The total anthocyanin content in grape

skin under different types of {ruit bagging
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Fig. 2 The expression of transcription factors and anthocyanin synthesis related genes under different types of fruit bagbing
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