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Effect of different bagging treatments on the fruit quality in Chuxialii
pear

YE Yanhui, WANG Xiu, ZHOU Yuliu, HAN Yanying', LIU Yu, ZHANG Xizhe, TAO Jiang, LIU Shuang
(Resources & Environment College, Xizang Agriculture and Animal Husbandry University, Linzhi 860000, Xizang, China)

Abstract: [Objective] The primary aim of this study was to elucidate the impact of fruit bagging on the
quality of Chuxialil pear fruits, thereby providing a scientific basis for achieving high-quality produc-
tion of this pear variety. [Methods] In this experiment, Chuxialii pears were used as the test material.
The potential effects of five different types of fruit bags (Single-layer white bag, Double-layer fruit bag
with yellow outer and white inner liner, Double-layer fruit bag with yellow outer and yellow inner liner,
Double-layer fruit bag with yellow outer and red inner liner, and Double-layer fruit bag with yellow out-
er and black inner liner) on the fruit quality and cultivation outcomes of pears in Linzhi City were inves-
tigated. [Results] The research findings indicated that all five bagging treatments significantly altered
the fruit peel color, enhanced the smoothness of the fruit surface of Chuxialii pears and effectively re-
duced the size of the lenticels (fruit dots). Additionally, the bagging treatments had positive influences
on several key fruit quality parameters, including fruit firmness, titratable acidity content, vitamin C
content, and stone cell content. Specifically, the treatments led to an increase in the content of soluble
solids and an improvement in the solid/acid ratio. To further evaluate the fruit quality under different
bagging treatments, principal component analysis (PCA) and factor analysis were conducted. The re-

sults of these analyses, ranking from the highest to lowest based on the composite scores, were as fol-

Yrks B #A:2025-05-07 1% HHA:2025-05-20
ESW B MZ AR RITH (2023-XYQ-006) ; P B it 7T AE A QB tERITH (Y1S2022-07,YIS2023-11) 5 Fisi L F X 3 AR}
Fe/NBE(YTISXY2025-05) 5 P H 6 X BHE TR AW & 1181 (XZ2024012Y0032) 5 PEEE 6 X BH TR E K6 1 (XZ202101ZD003N) ;2024
2025 4 1 J I ST I 7 e A R R A TOUE 4 - e SRR R OB N B A 1 % 2R B I S5 RE 0 HR T (XK 2024-04, XK2024-01, YISXK2025-
22) ; PSR M B Ak 2 1 A 391D (533325001 ) 5 P58k e B MOl AR 25 TRL B A s ==
EER N ENE, 5, BB AL DR T I A GE O 7T . E-mail :260383872@qq.com
*1@{54E#& Author for correspondence. E-mail: 1064336015@qq.com



2288 | 2R Fa2E

lows: Double-layer fruit bag with yellow outer and red inner liner > Single-layer white bag > Double-
layer fruit bag with yellow outer and black inner liner > Double-layer fruit bag with yellow outer and
yellow inner liner > Control (unbagged) > Double-layer fruit bag with yellow outer and white inner
liner. (1) Effect on Fruit Peel Color and Surface Smoothness: The application of fruit bags significantly
modified the coloration of the pear fruit peel across all five treatments. The Double-layer fruit bag with
yellow outer and red inner liner, in particular, imparted a more vibrant and appealing color to the fruits,
enhancing their marketability. Moreover, all bagging treatments contributed to a smoother fruit surface,
which was a desirable trait for consumers. The reduction in lenticel size not only improved the aesthetic
appeal of the fruits, but also potentially reduced the risk of pathogen entry and water loss during storage
and transportation. (2) Impact on Fruit Firmness and Texture: Fruit firmness is a critical quality parame-
ter that affects both the storage life and consumer acceptance for pears. The bagging treatments, espe-
cially the Double-layer fruit bag with yellow outer and red inner liner, led to an increase in fruit firm-
ness compared to the unbagged control. This enhancement in firmness could be attributed to the re-
duced exposure to environmental stressors, such as sunlight, wind, and pests, which can otherwise
cause softening of the fruit tissue. Additionally, the bagging treatments may have influenced the cell
wall metabolism and texture-related biochemical processes in the fruits, contributing to their improved
firmness. (3) Changes in Soluble Solids and Titratable Acidity: The content of soluble solids, primarily
sugars, is a key indicator of fruit sweetness and overall palatability. The bagging treatments, particularly
the Double-layer fruit bag with yellow outer and red inner liner, significantly increased the soluble sol-
ids content in Chuxialii pears. This increase could be due to the altered microenvironment within the
bag, which may have promoted photosynthesis and sugar accumulation in the fruits. Concurrently, the ti-
tratable acidity content, which reflects the tartness of the fruits, was also influenced by the bagging treat-
ments. While some treatments led to a slight decrease in acidity, the overall solid/acid ratio was im-
proved, indicating a better balance between sweetness and tartness. (4) Vitamin C Content and Nutri-
tional Value: Vitamin C is an essential nutrient with antioxidant properties that contribute to the nutri-
tional value of fruits. The bagging treatments had a variable effect on the vitamin C content of Chuxialii
pears. While some treatments, such as the Single-layer white bag, led to a slight increase in vitamin C
levels, others, like the Double-layer fruit bag with yellow outer and white inner liner, showed a margin-
al decrease. However, the overall nutritional value of the bagged fruits remained high, and the differenc-
es in vitamin C content among treatments were not statistically and significantly enough to detract from
the overall positive impact of bagging on fruit quality. (5) Stone Cell Content and Fruit Texture: Stone
cells, which are sclerenchyma cells with thick and lignified cell walls, can contribute to a gritty texture
in pears. The bagging treatments, especially the Double-layer fruit bag with yellow outer and red inner
liner, effectively reduced the stone cell content in Chuxialii pears. This reduction in stone cells likely
contributed to the improved texture and mouthfeel of the bagged fruits, making them more appealing to
consumers. (6) Principal Component Analysis and Factor Analysis: To comprehensively evaluate the
fruit quality under different bagging treatments, PCA and factor analysis were employed. These multi-
variate statistical techniques allowed for the reduction of multiple quality parameters into a smaller
number of principal components or factors, facilitating a more straightforward comparison of the treat-
ments. The results of these analyses clearly indicated that the Double-layer fruit bag with yellow outer
and red inner liner outperformed the other treatments in terms of overall fruit quality. This type of bag
not only enhanced the visual appeal of the fruits, but also improved their taste, texture, and nutritional

value. [Conclusion] In conclusion, the application of fruit bags significantly improved the quality of
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Chuxialii pear fruits. Among the five bagging treatments evaluated, the Double-layer fruit bag with yel-

low outer and red inner liner emerged as the most effective in enhancing fruit color, surface smooth-

ness, firmness, soluble solids content, solid/acid ratio, and reducing stone cell content. Therefore, it is

recommended that this type of bag be widely promoted and adopted in the cultivation of Chuxialii pears

to achieve high-quality production and meet the demands of both domestic and international markets.

Further research could explore the optimal timing and duration of bagging, as well as the economic fea-

sibility of different bagging materials, to optimize the bagging practice for Chuxialii pear production.

Key words: Chuxialii; Pear; Bagging; Fruit quality
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Table 1 Effects of bagging on the appearance quality of Chuxialii fruit

AL P Treatment R it Skin color Fi% I Gloss 5 Lenticels

X ISH THI 2 4 £ RS RHRES /D 5 5L R, R UK

Blank Sun-facing yellowish green  The peel is slightly rough with minor russeting Darker color, large fruit spots
L= Wk, SRR TR R, R AR

Single-layer white bag Yellowish green

The peel is slightly rough,

Dark color, large fruit spots

and there is no russeting

ShENE e Sl T AR Bk, R as

Yellow outside, white inside  Yellowish green Smooth, no russeting Light color, medium fruit spots

HhBE A 3 i Tk o R IR, RN

Yellow outside, yellow inside ~ Yellow Smooth, no russeting Lighter color, small fruit spots

HhEE A AL HEE ik o R IR, R BN

Yellow outside, red inside Yellowish white Smooth, no russeting Lighter color, smaller fruit spots

ST A R e =ha) i TR IR, AR

Yellow outside, black inside ~ Pale white Smooth, no russeting Very light color, very small fruit spots
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Table 2 Effects of bagging on fruit size, shape, edible portion, and firmness of Chuxialii

LSS Rt Rtz Fefase Ropt \ P oeilic
ogei . . 8 . . X ROtk

Single fruit Fruit transverse  Fruit longitudinal Fruit shape  Core transverse . Hardness/
Treatment . . . . Core ratio 2

mass/g diameter/mm diameter/mm index diameter/mm (kg em™)
X Blank 152.82+14.75 ab  66.53+£3.07 a 57.43+1.33 ab 0.86+0.03a 26.52+1.16a 0.40+0.05a 11.35+£0.69 a
HIEALE 131.7946.56 b 61.13+1.87bc  55.04+1.05bc  0.88£0.03a 23.79+337ab  0.38+0.03 a 10.33£1.60 ab
Single-layer white bag
s 109.19+6.41 ¢ 59.13+2.01c 51.07£1.60 d 0.8740.06 2 20.81+2.92b  0.38+0.06a 9.36+0.72b
Yellow outside, white inside
AR N T 134.05+56.52b  63.38+4.82abc  53.98+2.08 bc  0.86£0.08a 25.03+2.56a  0.39+0.01 a 10.33+1.25 ab
Yellow outside, yellow inside
ANEE AL 169.46+12.51a  67.13£0.97 a 58.93+2.72 a 0.88+0.04 a 25.72+4.17 a 0.35+£0.05 a 10.90+0.43 ab
Yellow outside, red inside
AT R 138.36+19.94b  64.33£3.12 ab 54.60+1.91 ¢ 0.85+0.04 a 22.84+1.76 ab  0.39+0.05a 10.70%1.17 ab

Yellow outside, black inside

VE R FSEAR G A RN H RN ZE T B3 (P<0.05). TH.

Note: Different small letters after the data in the same column indicate significant differences (P<<0.05). The same below.
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Table 3 Effects of bagging on the internal quality of Chuxialii fruits

N2 A SRE 22 A s e 4

b3 w(A] ¥ fil?ilil‘ﬁ#%) w_(ﬁf/%nz@z_) gL w(’ﬁnL? (&) wCa4i D
Treatment Soluble solids Titratable acid Solid-acid ratio Vitamin C content/ Stone cell

content/% content/% (mg-100 g") content/%
Xt Blank 8.76+0.70 b 0.34+0.06 a 26.35+5.32 ¢ 2.97+0.26 a 0.53+0.14 a
BEALE 9.95+0.34 ab 0.25+0.07 be 42.33+8.32 ab 2.05£0.26 b 0.34+0.09 a
Single-layer white bag
ANEEN 10.03+0.56 ab 0.20+0.03 ¢ 52314847 a 2.17+0.68 b 0.33+0.12 a
Yellow outside, white inside
AN B 10.15£1.34 a 0.24+0.04 be 42.76+5.23 ab 1.9440.44 b 0.30+0.24 a
Yellow outside, yellow inside
ANEE AL 10.64+1.11 a 0.26+0.02 be 41.82+7.01 b 2.1740.23 b 0.33£0.18 a
Yellow outside, red inside
AN R 10.37+0.90 a 0.27+0.04 b 39.04+£5.32b 1.71£0.23 b 0.34+0.12 a

Yellow outside, black inside
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Table S Principal component analysis eigenvalues and

variance contribution rate

» e LT ZE TR
RS ., FETRE R TEFTRE
L FFIEME . Cumulative
Principal . Variance .
Eigenvalue oo variance
component contribution rate/% o
contribution rate/%
1 7.083 59.022 59.022
2 3.211 26.760 85.782
3 1.174 9.784 95.566
4 0.307 2.559 98.125
5 0.225 1.875 100.000
6 REFTriER
Table 6 Factor loading matrix
4y Constituents
R T ARFL ART2  ART3
Fruit quality indicators Common  Common Common
factor 1 factor 2 factor 3
L 0.957 -0.023 0.278
Single fruit mass
AR 0.977 -0.069 -0.008
Fruit transverse diameter
P s X 0.924 -0.162 0.340
longitudinal diameter
ESIZER 0.040 0.032 0.953
Fruit shape index
ok -0.855 0.318 -0.099
Core transverse diameter
Rtk 0.158 0.446 0.850
Core ratio
TR 0.944 -0.276 -0.121
Hardness
AR TR -0.058 0.946 0.307
Soluble solids content
AV E IR -0.753 0.574 0.277
Titratable acid content
[i5] R L -0.743 0.560 0.333
Solid-acid ratio
fhERCHE 0.248 -0.929 0.098
Vitamin C content
FAN -0.372 0.879 0.220
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Fig.1 Two-dimensional arrangement of Chuxialii fruit quality scores based on the first three principal components following

bagging treatments
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Table 7 Principal Component scores, comprehensive scores, and rankings of fruit quality for Chuxialii pear

under bagging treatments

Treatment A A a Sort
Common factor 1 Common factor 2 Common factor 3 score
X Blank 3.545 -1.411 0.636 1.710 5
HLJZ 148 Single-layer white bag 0.007 1.908 2.247 2.571 2
4135 N A Yellow outside, white inside -2.543 2.708 1.667 1.132 6
A1 3 Yellow outside, yellow inside 0.157 2.111 1.386 2.256 4
H13 N 41 Yellow outside, red inside 2.505 2.087 3.196 4.810 1
SMHE I Yellow outside, black inside 0.534 2.077 1.053 2.263 3
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