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Abstract: [ Objective ] Fruit bagging is a common method used by growers to improve quality,

prevent pest and disease infestations, avoid direct pesticide contamination, enhance edibility, improve
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appearance, increase commercial value, and enhance market competitiveness of fruit. Although
additional labor and costs are incurred, fruit bagging of peaches remains as an important technical
measure to ensure quality and commercial production against high temperatures and humidity in
summer, frequent pest and disease outbreaks, poor coloration, and low commercial quality in the
middle and lower reaches of the Yangtze River region. The aim of this study was to investigate the
effects of different types of fruit bags on the quality indices of Xiahui 10 peaches in order to select
suitable bag types and supporting cultivation methods to improve production.f Methods 1The analyzed
Xiahui 10 peaches were harvested 9-year-old trees. Peaches without bagging were used as a control
group. Six types of fruit bags were tested: white single-layer bags, yellow single-layer bags,
double-layer bags with yellow outside and black inside, double-layer bags with yellow outside and
white inside, removable bags with black outside and white inside (removed before harvesting), and
removable bags with black outside and yellow inside (removed before harvesting). Differences in the
weight and quality indices of single peaches were compared to screen suitable bag types. [Results ]

All types of fruit bags significantly increased the single fruit weight index, with the yellow
single-layer bags, double-layer bags with yellow outside and white inside, removable bags with black
outside and white inside, and removable bags with black outside and yellow inside achieving
increases of 14.08%, 15.04%, 13%, and 17.29%, respectively, as compared to the control group. The
yellow single-layer bags, double-layer bags with yellow outside and white inside, and removable bags
with black outside and white inside significantly improved the firmness of peach skin by 29.93%,
23.1%, and 29.01%, respectively, while the other bags had no significant effect. The brightness value
(L) of peaches protected with different bags increased by 11.64% to 57.15% as compared to the
control group, with the double-layer bags with yellow outside and black inside and the removable
bags with black outside and yellow inside achieving the most significant effects. In addition to this,
the red saturation (a), color saturation (C), and red saturation/yellow saturation ratio (a/b) of the
peaches were significantly lower than the control group (6.8% vs. 65.14%, 4.16% vs. 21.3%, and
8.79% vs. 77.47%, respectively, p << 0.05), while the yellow saturation (b) and hue angle (%) were
significantly higher (6.44% vs. 57.46% and 17.05% vs. 143.19%, respectively, p << 0.05).
Furthermore, comparisons of the appearance of the peaches showed that different types of fruit bags
lightened the red color, with the non-transparent double-layer bags with yellow outside and black
inside achieving a lighter red color than the removable bags. The red appearance of peaches was
improved with the use of the white and yellow single-layer bags as compared to the double-layer bags.
The double-layer bags also reduced vividness. The white single-layer bags, yellow single-layer bags,
removable bags with black outside and white inside, and removable bags with black outside and
yellow inside increased the soluble solid content (SSC) by 2.49%, 5.72%, 7.92%, and 5.65%,
respectively, while the double-layer bags with yellow outside and black inside and the double-layer
bags with yellow outside and white inside decreased the SSC by 7.78% and 14.16%, respectively. In
addition, the SSC tended to decrease when double-layer bags were not removed before harvesting.

Other than the removable bags with black outside and white inside, the bags significantly lowered the



sucrose content of peaches as compared to the control group (7.66% vs. 15.61%, respectively, p <
0.05), especially the double-layer bags with yellow outside and black inside and the double-layer bags
with yellow outside and white inside. The glucose content of peaches protected with the yellow
single-layer bags, removable bags with black outside and white inside, and removable bags with black
outside and yellow inside was significantly higher than the control group, while significantly lower
for peaches protected with the double-layer bags with yellow outside and white inside. The fructose
content of peaches protected with white single-layer bags and double-layer bags with yellow outside
and white inside was significantly lower than the control group, while significantly higher with the
removable bags with black outside and white inside. Moreover, the sorbitol content of peaches
protected with white single-layer bags, double-layer bags with yellow outside and black inside, and
double-layer bags with yellow outside and white inside was lower than the control group, while
higher with the yellow single-layer bags and removable bags with black outside and white inside.
Other than the double-layer bags with yellow outside and white inside, the malic acid content of
bagged peaches was lower than the control group by 13.65% to 31.64%, with the removable bags
with black outside and yellow inside achieving the greatest reduction. The citric acid content of
peaches protected with white single-layer bags, yellow-black double-layer bags, yellow-white
double-layer bags, and black-yellow double-layer removable bags was lower than the control group,
while increased with the black-white double-layer removable bags as compared to the control group.
The quinic acid content of peaches protected with yellow-white double-layer bags was not
significantly different from the control group, but was significantly decreased with the other bags.
Overall, the yellow single-layer bags, removable bags with black outside and white inside, and
removable bags with black outside and yellow inside improved the peach quality indices. [ Conclusion]
Bagging can increase the weight, improve appearance, and enhance or maintain firmness, taste, and
overall quality of Xiahui 10 peaches. Furthermore, comparisons of the effectiveness of different types
of bags revealed superior quality of peaches protected with white single-layer bags, yellow
single-layer bags, double-layer bags with yellow outside and white inside, and removable bags with
black outside and white inside (removed before harvesting). In the middle and lower reaches of the
Yangtze River region in China, for peach cultivars that mature in early to mid-July, appropriate fruit
bags can be selected based on production, market demands, and adaptation to local conditions.
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Fig. 1 Fruit appearance under different types of fruit bags of Xiahui 10 peach
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Fig. 2 Effect of bagging on single fruit weight of Xiahui 10 peach
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Fig. 3 Effect of bagging on fruit firmness of Xiahui 10 peach
24 AREIABRFGRRE BEMNFIN

ANFERAC PR I 10 TR LML ORI 2 73 AR 1. S B R B SL L ¥ %3 & Tt
M, ANFEAEFRE RIS A FRUZ A AR NS TR A > Ah R N E AT R AR > A i A L UE A8 > 5
CHRER>SHORER (p < 0.05), RUEREEMRE 10 5RIOCHEETTH, WERRRBERL T
IR WIS A A RS ay a/b HEF R IR > B0 R4 > B0 B 28 > A N R AR
>SRN E RS > AN RN AR AR S AP N EXURR (p < 0.05), SABUIRSEH) AP 5L
HeP M, S ACERIA 2 R ik B E KT (p < 0.05). RIPESAFEZIE 10 5 RELH ML @
B, EARENMINE N B2 REME TR L aaE B RSHIRLE, A, HapE R
) RSLLLOOEER T XUZ LA B . B ERA RS C Y EFIRT X, ARERERIN A .
HORZRS AN AR SFRN B AR>S S N BRSNS ATREE (p < 0.05).
R ELSPEC 7 EE 10 TRELMEFHEIRE, X RAH N R L HE R B AR, PRI 5
TERCS RERDCERRE R RED).

# 1 ERMEE 10 SHREGENEMN

Table 1 Effect of bagging on skin color of Xiahui 10 peach

KbPE Treatment L a b C h a/b

%FE Control 4338 f 2823 a 1554g 32.68a 28.62 ¢ 1.82a

{248 White single-layer bag 4843 ¢ 26.31b 16.54f  31.32b  33.50f 1.66 b

MRS Yellow single-layer bag 53.78d  25.19¢ 17.59 ¢ 31.01b  36.78¢ 1.49¢

AN EUZ4E Double-layer bag with yellow outside and black inside 68.17a  9.84¢g 24472 2658d  69.60a 04lg

AN E N AXUZ4E Double-layer bag with yellow outside and white inside 60.75¢  2023d  1974d  2883c 47.37d  1.08d

AP AR P48 Removable bag with black outside and white inside 66.22b  1457¢ 2382b 2864c  62.14c  0.68¢

AP FE AT P4E Removable bag with black outside and yellow inside 67.62a  1095f 2263c  2572¢ 6643b  0.50f

I AANSFRERARLGEREZREE (p < 0.05). FRE.

Note: Different small letters indicate significant difference at p << 0.05. The same below.
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Fig. 4 Effect of bagging on soluble solids content of Xiahui 10 peach
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Table 2 Effect of bagging on sugar, sugar alcohol, organic acid content and sugar-acid ratio of Xiahui 10 peach

i Content/ (mg-g")

i ; oy ; y T . -,
o e i h METT R EE) PR
Treatment
Sucrose Glucose Fructose Sorbitol Malic acid Quinic acid Citric acid
%I Control 64.32a 15.52¢ 20.07 b 327¢ 1.61a 1.03b 1.31a
(248 White single-layer bag 58.04 b 14.99 ¢ 18.62 ¢ 3.01d 137b 0.99 ¢ 1.15b
HE YR Yellow single-layer bag 59.39b 16.12b 21.22b 3.99b 1.12¢ 1.04b 1.05¢
AN EUZ4E Double-layer bag with yellow outside and black inside 54.80d 15.66 ¢ 20.65b 287d 1390 0.93d 1.03 ¢
AN E N AXUZ4E Double-layer bag with yellow outside and white inside 54.28d 14414 18.00c 270e 1582 10T e 1.382a
AP AR P48 Removable bag with black outside and white inside 63.142 21.51a 23.89a 4.67a 1370 1.09a Li8b
AP AT P48 Removable bag with black outside and yellow inside 56.68 ¢ 20.27a 2049b 3.57¢ L10¢c 097¢ 1.06 ¢
3 TRIAXBRZUETER 10 SHRIAREETH
Table 3 Synthetic evaluation of fruit quality of Xiahui 10 peach under different types of fruit bags
PGB Zi4rfakRfE Comprehensive index FJEMEUE Subordinate function value Hey
D
Treatment A VZ) Z3 Zs U (X)) U (X2) U (X3) U (X3) No.
Xt HE Control 4.126 8 -0.0527 -1.079 6 1.665 1 1 0.413 2 0.0459 1 0.687 7 1
A H 248 White single-layer bag 2.586 8 -0.947 1 -1.097 8 -0.713 5 0.804 4 0.2856 0.041 9 0.364 8 0.499 1 5
S0 4% Yellow single-layer bag . . -0. -2. . . . .
MRS Yell le-1 b: 1.087 8 23374 0.1519 2.079 6 0.614 0 0.754 2 0.250 8 0 0.5523 3
AhEE N EEXUZ A4S Double-layer bag with yellow outside and black inside -2.8959 -2.949 3 -0.4719 0.709 8 0.108 0 0 0.180 1 0.744 9 0.142 3 7
AhEE N EXUZ4E Double-layer bag with yellow outside and white inside 0.943 8 -1.929 3 3.2395 -0.289 3 0.5957 0.1455 1 0.478 1 04996 4
MBI E A R4E Removable bag with black outside and white inside -2.103 3 4.060 2 0.849 2 1.348 5 0.208 7 1 0.472 0 09155 0.5555 2
AME Y EE R4S Removable bag with black outside and yellow inside -3.746 0 -0.5192 -1.287 4 -0.641 0 0 0.346 7 0 0.384 2 0.143 1 6
ME Index weight 0.461 4 0.3115 0.1358 0.091 4
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