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Effects of Various Fruit-bagging Pouches on Coloration and Anthocyanin Synthesis-
related Gene Expression of Hongyang Kiwifruits
JIANG Xin', CHEN Bolun’, LIU Yun', ZHANG Jin’, HUANG Jikui’, WANG Xi', LI Yiwei' "
(1. Institute of Horticulture, uangxi Academy of Agricultural Sciences, Nanning, uangxi 530007, China; 2. Guangxi
Academy of Agricultural Sciences, Nanning, uangxi 530007, China; 3. Agricultural and Rural Bureau of
Leye County, Leye, Guangxi 533200, China)
Abstract: [Objective] Effects of different fruit-bagging pouches on the coloration and the expression of the gene related to
anthocyanin synthesis in kiwifruits on low latitude lands were studied. [ Method] Composite, yellow-, black-, and white-
colored pouches were used to bag the Hongyang kiwifruits in an experiment. Variations caused by the treatments on the
chlorophyll, flavonoids, and color in the mesocarp as well as those on the anthocyanin, soluble sugar, soluble starch, color, and
expression of the gene related to anthocyanin synthesis in the endocarp at different growth stages of the kiwifruits were
monitored. [ Result] The anthocyanin content and colorimetric a, %, and L in the endocarp of the kiwifruits bagged in the
white pouches were significantly lower than those of the fruits enveloped in the black or composite pouches. The chlorophyll in
mesocarp was higher and the expressions of the anthocyanin synthesis genes AcCHI, AcDFR2, and AcF3GGTI the lowest
during several sampling periods. The fruits bagged in the composite pouches contained significantly more anthocyanin in the

endocarp and less chlorophyll in the mesocarp with corresponding a, b, and chromaticity angle than those in the other kinds of
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pouch. The fruits also had a higher soluble sugar content in the endocarp and mesocarp, and a significantly higher expression

level on AcF3GT1I in the endocarp, except on the 140 d. Overall, the degrees of the effects on coloration and gene expression of

the kiwifruits by bagging with the yellow or black pouch lied in between those with the white and the composite pouches.

[ Conclusion] Kiwifruits bagged in the composite pouches had a chartreuse-colored pulp and a more reddish colored

endocarp with lower chlorophyll but higher anthocyanin content than those in the other kinds of pouch. The significantly

elevated AcF3GTI expression by any of the bagging treatments suggested an important role the gene might play in the

anthocyanin synthesis in the fruits.

Key words: Kiwifruit; anthocyanin; structure gene; bagging
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Table 1 Specifications of fruit-bagging pouches

A

Specifications/ (cmXcm)

Production location

i

Remarks

H 548 Composite bag 15X18 BARHE SNERERE GG TRERBA, BEAATY
B48 Yellow bag 15X 18 YLFREIMN RIS, AIMINE S
4% Black bag 15X 18 ILFHARM PZARES, SNENA
F14¥ White bag 28X 20 B4 CPN BERTYE, At

1.2 IBEMNE

I 25 22 10 4 5 0 R 2 I o e ot 2 0 1 Oy s
AL RE S R 2B A I E 43 0 SR FH 98 N R
BAEWEARAGRA K& (Maik) We; £R
2 A H AR e K 25 58 1k T 4 20 22 51
(CR-400 ) HEAT R A (A 2245 00, 43 J91) 0 5 1 B 39
IR AN RER L, a. bE, BERELHFT IR
HEME, RYEa. pEITELEAOEREOEL
(h=alb). R F [h* =tan ' (bla) 177, AR
JH pH 7R 2235052 5 JE 6 & e b 4 L Y e sk
ACFIGE . Lh Actin fER NS, FIIHISE I 98008
i PCR 43 #7 CHI. DFR2. F3GTI. F3GGTI £ 41 [H
TRk 9 S B R R R AN ) & B Y SRk AR AL
SIS S0k (2410 SR W AD 0L EAT 98O0 8
PCR 2 W : 95 °C, 15 min; 95 °C, 10s; 60 °C,
32s; FEFR 40 . ARG 2T DY, L Actin M N
Z, 2B 3 B DL — UCRFE R X IR (B4 )
NS AT — b T, ST R AR X ek
1.3 HIES R

F M Excel 2016 #F 17 % 48 ge it il &, #)H]
SPSS 19.0 i F it 4725 5% W W, i £ FH X
H IO E W L TR g, WK P<0.05.

2 RS

2.1 AREIREXBRAENER A & FaF2 0
2.1.1 RRERRMEBEMEEF AT R

Bl B R SR, A AL BRI YR A B
AR B S (B 1), Hrp, BA48403
A6 7 1 7E URE 451 B i 8 B 2 1 A 3 - 4b

H(P<0.05, T, FAAABEOT SRR 140~
147 d RIJR BB BE, w4 AL A S LT
e, BAE. ARMESRY BT WE SR
HHREAS 3 1 e 21 BH AR 9 2R B AE (A i
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Data with different letters within same period indicate significant difference at

P<C0.05; those without letters, no significant difference. Same for below.
1 FRIRENFHHRHRARKERE SN
Fig. 1 Effect of different fruit-bagging pouches on anthocyanin
content in kiwifruit endocarp
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Fig. 2 Effect of different fruit-bagging pouches on chlorophyll

content in kiwifruit mesocarp
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Fig.3 Effect of different fruit-bagging pouches on flavonoids

content in kiwifruit mesocarp
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Table 2 Effect of different fruit-bagging pouches on colorimetric L of kiwifruit endocarp and mesocarp

LAE-MRZ LAE-P R %
AR Lvalue-endocanp Lvalue-mesocarp
Treatment
95d 110d 125d 140d 147d 95d 110d 125d 140d 147d
4% Blackbag 60.49 a 5893 a 57.20a 53.59a 36.54a 63.92a 66.39 a 72.64a 71.01a 5745a
4% Whitebag 59.38a 59.59a 58.57a 51.57a 35.86a 6294 a 64.27a 64.73 ¢ 63.66 ¢ 49.52a
#48 Yellowbag 57.11a 5573 a 5553a 51.58a 32.96a 61.56a 64.01 a 64.80 ¢ 66.26 be 49.26 a
4% compositebag 61.42a 58.09a 54.92a 5429 a 3797 a 63.46a 67.48 a 69.88 b 70.23 ab 59.13 a

FEIEAE EA RN ZRFR R ZREE (P<0.05), TH.

Different lowercase letters in the same column represented significant difference(P<<0.05), the same as below.
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Table 3 Effect of different fruit-bagging pouches on colorimetric a of kiwifruit endocarp and mesocarp

afti-PR B afti-H R
b3 a value-endocanp L value-mesocarp
Treatment
95d 110d 125d 140 d 147d 95d 110d 125d 140d 147d
H4S Black bag 1093 b 558bc 17.82a 17.16 a 12.86 ab —8.58a —6.90 a -3.18a 1.00 a 047a
F14¥ White bag 9.18b 1.89¢ 9.73b 12.72b 8.66b —9.34a —9.09b —7.94 b —4.56 ¢ —2.68b
#4¥ Yellow bag 14.87 a 13.12a 11.64b 10.61b 9.65b —8.46a —8.18 ab —8.14b =5.10¢ —2.50b
52448 Composite bag 9.15b 9.99 ab 16.52a 17.57a 16.69 a —8.62a -749 a —4.28a 0.19b 0.82a

T4 TFRIRZMBHBMARKEMHRE b EHFME

Table 4 Effect of different fruit-bagging pouches on colorimetric b of kiwifruit endocarp and mesocarp

blE-M R blE-F R
AbEE b value-endocanp b value-mesocarp
Treatment

95d 110d 125d 140 d 147d 95d 110d 125d 140 d 147d
4% Black bag 21.65a 25.09 a 1580 a 1535a 1135a 35.98a 35.82 ab 32.12a 29.67b 31.24a
148 White bag 275a 2590 a 19.61 a 1743 a 13.02a 36.01 a 36.98 a 34.63a 3343 a 27.16a
#4% Yellow bag 20.76 a 19.56 b 18.61 a 1549 a 1022 a 3437a 35.58 ab 3499 a 3413 a 26.75a
£ 448 Composite bag 2332a 20.67b 16.79 a 14.55a 11.70 a 3534a 34.52b 32.99a 28.99 b 29.56 a

*5 TARIRZMFFFMRARKMFRE h EHIFIE

Table 5 Effect of different fruit-bagging pouches on colorimetric h of kiwifruit endocarp and mesocarp

IE-P R B ME-HR B
AbFR h value-endocanp h value-mesocarp
Treatment
95d 110d 125d 140d 147d 95d 110d 125d 140d 147d
M14% Black bag 0.55 ab 0.24 be 1.16a 1.17a 1.17 ab —0.24a —0.19a —0.10 a 0.04 a 0.02a
4% White bag 0.41b 0.07 ¢ 0.50b 0.80 a 0.69 b -0.26 b -0.25¢ -0.23b —0.14 ¢ —0.10b
#1¥ Yellow bag 0.72a 0.69 a 0.65b 0.71a 0.99 ab —0.25 ab —0.23 be -0.23b —0.15¢ —0.10b
5 448 Composite bag 0.45 ab 0.48 ab 1.01a 1.24a 145a —0.25 ab —0.22 ab —0.13a 0.01b 0.03a

#6 TRIREXBIRHARE T REEER b

Table 6 Effect of different fruit-bagging pouches on colorimetric hue angle of kiwifruit endocarp and mesocarp

TR fiTh*- N R 5 b - R R
JISE Hue angle/°-endocanp Hue angle/°-mesocarp
Treatment
95d 110d 125d 140d 147d 95d 110d 125d 140d 147d
4% Black bag 63.13 ab 7778 a 42.23b 41.78 ab 41.61 b 102.46 b 99.92 ¢ 94.63 b 89.04 b 89.28 b
14§ White bag 68.82 a 86.84 a 64.48 a 53.51 ab 56.91 a 103.61 a 102.86 a 101.97 a 96.81 a 94.65 a
#54% Yellow bag 55.33b 57.23b 58.26a 56.64 a 46.98 ab 102.88 ab 102.01 ab 102.17 a 97.55a 94.59 a

5448 Composite bag 66.78 ab 65.11b 46.06 b 40.66 b 35.26b 102.76 ab 101.29 be 96.35b 89.14b 88.29b
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RT WEMAREEEA FS5THEERBNEXIHER
Table 7 Correlations between soluble sugar and anthocyanin

accumulation in kiwifruit endocarp

B SEN HIR HER
Black bag  White bag  Yellow bag Composite bag

HFAE relevance  —0.665 -0.350 -0.125 -0.930%
**RRRRFEHK (P<0.01), *FREFHK (P<0.05), FH.

** represented extremely significant difference(P<<0.01), * indicates

significant correlation (P<<0.05) . The same as below.
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221 RBRARATFRIEA T 5 HE 6 R0
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R MR S o AN ) SR A% A 3 21 BH SR AR Y
TR AT R O AR PR R 2 R B (K 4),
Horb 140~147 d J5 2B Bt L THIR BE 88K . 140 d R4
b, AR A 4% kb BN PR A Ab B R AR T A
PR ERTHSMESLM, 147d5805, BA%
Qb BRI YRR AT SR R, N 127.04 mg~g_1 ,
SR T A 3 AV, 140 d BN T 71.78 mgg
U A A 3 0 25 B s T R B T M
R Ir T (B 5), 140 d SRULH, 2S48 R4S
AR AT S R, B A TR AR 4,
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Fig. 4 Effect of different fruit-bagging pouches on soluble sugar

content in kiwifruit endocarp
222 AR RRA BN KRBT EMEHEE A
IR oS SR P R s
I AROCHE AR W] (3R 8), MARALIRANE &

W 4% Black bag [ 148 White bag
140 O 4% Yellow bag @ E A% Composite bag

120 +

g= bb
2 100 | c
3

iz 80

¢NI a

;5 60 | b

Eal

&

=

Soluble sugar content -mesocarp/(mg-g™")

95 110 125 140 147
F&4¢ J5 I 8] Time after full bloom/d

5 FEIREZMNBBH D RETREESENEMN

Fig. 5 Effect of different fruit-bagging pouches on soluble sugar
content in kiwifruit mesocarp

*8 MEMARKAAEESHEEERENEXINER
Table 8 Correlation between soluble sugar and anthocyanin
accumulation in kiwifruit endocarp

R H4& e g

Black bag  White bag  Yellow bag  Composite bag

HAHKAE relevance  0.975%* 0.758 0.460 0.912%*

454 B ) B A PN SR B T M R A Lt i )
LA B A OGN A G (0,975 F10.912), F148
FBAS AT ) 2 A OCPE (0.758 F110.460 ) .
23 TRIERLEBRBUARKEECESRELLE
MERERRRIE T

v B 4 A 56T 1T G BURM OC I 25 49 35 A2 AR
] b FHR P SR R b 2 e R A Bl AN & 6 Br
IR TEEEASREEMHY], £S5 LR (i F85AE 95 d
WH e, FERIL (140 d) KR 2 (147 d) 54K
AcCHI F1 AcDFR2 JEA6 AT & MU AT 25 A L, H
K6 AT, FERFEMIN], 2% 4b BRIk & Sk sl
P AR TR AcCHI F1 AcDFR2 3% 35 5 4 L HiAth
HAEPRAAR ; MRAS AL PE Y AcCHI A AcDFR2 3% 35
TE 140 d I i 35 FH A A A0 B, A4S ALY AcCHI
Ml AcDFR2 323558 AE 110 d I} 1y 5§ 28 5 T Hofh b B,
AcF3GTI Ml AcF3GGTI J& T UFGT 5 4%, 1ER
FEOTI, BAKE W@, 5 4cCHI. AcDFR2 Fl
AcF3GTI 1F 147 d J Rk & T B H A i A TH
AcF3GGTI 75147 d W A BN . 1E AcF3GTI £k
W, BAARER 140 dAh, HAb R IA RN
i, PRASAMAYE 140d W THANAME, 7 AcF3GGTI
FIRT T, BASALIRAE 110, 125 Fl 147 d FRik it
B, ARKLEAE 125~147 d RHY A B, HAE
140 d @ 3% & T HAB AN TR, (ASAEFEAE 110~147 d B
LIRbIR 74 i
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Fig. 6 Effect of different fruit-bagging pouches on structural gene expression of kiwifruit mesocarp
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