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Research Progress on the Effect of Bagging on the Quality of Pomelo Fruits

WAN Zilong, XU Xiangzeng, DENG Qinlin, ZHANG Xiaojiao, ZHANG Caihong, GAO Shide"

Yunnan Institute of Tropical Crops, Jinghong 666100, China

Abstract: Bagging, a commonly used technique in fruit tree cultivation, effectively improves fruit quality and reduces pests,
diseases, and pesticide residues by creating a stable microenvironment around the fruit. With its long growth period and
thick peel, the bagging technique is particularly widely applied in the production of pomelo. Fruit bagging has become an
important technique for enhancing pomelo quality and marketability. This article systematically reviews the research prog-
ress on the effects of bagging on the microclimate around the fruit, fruit color and size, peel thickness, as well as flesh sug-
ar content, organic acids, and volatile compounds. It also provides an outlook on the application prospects and future re-
search directions of this technique in pomelo production, aiming to provide references for high-quality and efficient pome-
lo cultivation.

Key words: pomelo; bagging; fruit quality

REBRPAEBETHAY , REA20MHL  AAFEEWN, RAFBCRL WA ZS
90 4R AR AR B TE A AL AR RN B )TN % A T2 2 AL E A [ Citrus maxima (Burm. ) Merr. ]
A HE BT IR SC R O R T K. B A (C. paradisi Macf.) |, J& T 25 B R R
RADUREA B BUE AR 2G5 B Bk HORIE UL, KR AL, B 3R R BT AR, )32
ERSING L IR EE TESE S 7N S BoRt & o PHFHR . HAT, EAREOR B A R M 2
PEAET, RO AR R AT, NS G SE Xz R o B R 5T 58 4 i H i A
REWIMESNIERM T . B ZHELESHE HREAMNERREGHGOLAF, B RINS
ARE, B AR T O SRR R B A A G PR TE il Jo B A B T o DRI, AR B R R M R
ERARHBE 5 Rl R PR A 25 52 S BUR N BB I B RO ARAR I Y, O £5 5 B0 il 28 2R 52 TR Y
5w, EMA R SE @ W B AR B R REROR R — 0 ARICLEIR T B R 5

WA B 2. 2026—02—04

AR A . E & AR VAR F R 3 % E R (RE2025)

YEH RN TFAR01995—), B AR EI R ML, BFR T 6 A AEH #3325 . E—mail: wanzl0923@163.com
B S5 (1974—), B, SIBTR R, AL, BER 7 &) A ol BT HRIE . E—mail: gaoshide228@126.com



. 82 . #\*?ﬁ’}&ﬂkﬁ'i{ Tuopical Agricultural Science & Technology

2026,Vol.49, No.4

ity SIS W] P BIF 5 20 R R O A R P A B B A
o, R @SR/ R ERECRARD AL
W2 55 J7 T B W 5 R M e B LAY O 2% BOR T il
AR BN BB S

1 ERN RN R W

RILE ARSI UM X B P A OER BE , 4% D
MRl B R B A DR 1 e A R A, DT R 2R S AR
KBRS EHEREmR Y . BERSBERRNT
Ol IR SR B2 [ I 4R e AR G o T
RN 2 Ml A W R B, SR AN B N SR XUR 4K
BT, AR NOL IR I AR A B R T
5 0.5 °C IR ey 2 A o vl o A 5T
H 2 AR SR S B0 5 o A R R AR R R B O T
WM MR ER N o B2 A e S
T A L T T A S LA S, AN [ R A 2R
ARV AR T B R i ik — L R B, Sh
TN PR ARAR G AR AR A T B R AR X i S
A& THPE R BT o P, 7EAR IR 3R 05 26 1R T
REBERGAERZME, LA F A R A AL P
ZI e R B B AP AE 22 S, X AT RE R B B A
ARSI il 22 S ) A

2 ERMREIINE BRI

2.1 REEF

LHESE S Y N T RGN D N SN
EoOHEO R TR KWNE PRI
HHEORNH S MR
e il £ % i K 22 T s R O 0] A 20 R M B -
N FRHCBEAOAR T ERLALTY
W R B S R S R, B A 2k
RIMEREME, R E P REFHR, XA
e 32 B M A5 L EAR AR N T AR R
4% TE R T 2o AR R R T Y O IR SR JEE SO0 ok
S AU A RA B B0 S R AR AR
U R4S S 932 L BR BT, L ROt iR DO A 7 WY
O3S, T Jo 0] 22 S Pt 0 A ) 0 3R S S
I fifp A G i ) T M, IR AP S R SR
AR, DT S R B B

B 58 2 W1, 25 AR X SR B B0 €8 14 81 42 2800 T

P54 5 . A = 24 R gUas B4 T i
ERRM R M EHEKRB-AYE PEFORY
i, R R AR RS G R E
Pl A EE AR R A A 1S AR AR
R BUZAUAE (A 9 B I, YRR R i
S 3 DI EANE I I N i = I D Y )
SIREHT OB A, JERIHL, ok T W R £ iR
0, 204 W] i v AR T Y S B R R I R 3 1 AR
R WA R E RN RAFAOARER
Bl A Py SR 2 ARAS T R S
T ) I S 26 B O B 0 R e 21 Ay, A T
FEAR L, B R R S AR AT b, 404 B X R
Bz PR TC RS {0 B2 B =2 4048 T i 4R R
B LA CCLAE ™™ {7 W W S P ik oy R W, & i
L ACAS o 1Y S A R B R TR R CCT (A %% A £
R s A R4S T

B AR IR Rz B0 1) IR 4 e A T AR AR B
M) 3545 1 5 NAFE R 4y FALE S . AR dE
NI A S e €828 6 BUAF A6 G AR 5 3R S AR i i3 3L
FEPHEHLE ™ FE T B, BT & R OEER
B AL B A G N R R, DR M, &
WRFEFMARMB-HE PERWME, 5 PDS
(NEFMAEZPREAH) PSY2ONAFMLERES
Bl ) B-LCYI~2( F ML R B-IH AL ) %5 5 hli 3
N 3R DL & BCH(B—#1 8 N R ¥ AL ) 45 % fig
FE R PR B VIR OG0 Huang 55 7 78 KM i 4
Mo @y BF 98 48 4, ERF. NAC., WRKY . MYB.
MADS . bHLH % 2 4> % 5 A 1 52 e 1 51 02 285 %
I 22 AR 8 S B R 4
2.2 RREF

i USRI T E S A R e il
AR I S BUR A E GREARR, ik
BH, Th 5 Rl fifT P (0 SR 4% m i R R B T A £ L (B
BEEELT I 5 X2 A0 BN SR ARAS B W R
HRRA G ER LA, B8R R
EBEEWBMENE bES RGN,
Hop  FMaEMB-AE P RMENFEORY D
HFIHE R, R, K PR BEIAE
MO A BRI AR Y AE DR R R ORISR
FEWAMET, FMAEMNIERA —ETENRT



2026, 49 (4)

T3 1T A < il 26 SR 92 ARKT el T R o) £ 0T 5 3 e +83-

XA AR O BRI R IR RS TS
I 7K

K MR RRZ A HZ gk,
2 A UL Y B SR B e Ay AL L
615 5 W] Bk 38 5F UVRS-HY5 i % I #2 PSY 1y %
IR PSY BRIV RE R R R E MR
FUR M A R HFgeH8 2 I Lb 4 25 i
TFEMA R R G555 B-LCY2 R KK
FRRA R ES R, B4R 8RS T -
S DNRMFBMAR S5, FoF LT PSY2,
PDS . ZDS(—1 88 N R B 200 ) 45 & ik |, F 40
#l T BCHW IR, a5 AMESE, 00
B A S N Z I, B CsPSY Rl CsZDS
B E, YA K CsBLCY ., CsBCHX %5 3 A B9 T
R 0 NN R Rl EARD obvi - L LB O |
PDS . GGPPS2( e 4= JLJE W A4 L J& £ s R & 1 It )
G I T M CYPITA(B-AF2 ALl ) . ZEP2(
oK B 5T M AR AR ) A5 R TR IR E 2 0 41 3 RN B
#ONREPRE X eegh JyL ] 248 AT o AR
JEER BRI A B N R ACHE B 2 A
Tk, Wi & G REG RS HER,
2.3 RERBRE

Je S AT S R JE B () B e R R 4% R R
E/FTAWARMERER ., AR LHAE
45 2 (i HE TR e 3G R 46 A LA A b PR B
WUZ Hh B P B AR AR Ab B SRR A7 T B R (HR R
BEAOE R 1S AR AN BN B2 48
48 b PR A S R JE R A N B G E R L TR
S O X R A A i ) BIF Al S B A4S B B i 2R
FBIEE, HRMERNM AR LBRERT R,
G 22 Ah R R MG R R BN 5 AT A AR 4% R A
KO Ty — T, IR A WA EE A A R IR R R
TC R E R AR, — BE AR AT UL B £ 4% I R
P VRN T FE DA AT X
EFE S LR A A A W 5 b A L 4
B A2 D ERMRLIRE ., BRE
H R R AT RE R Dy SR A W T AR B A L A HE
H 7 3, W T A B, DT A SR R AR
2.4 XFE XD

FWFIE R B, A%l R S Y PR R SR AL

(ED VT E S R /N (TR N TR SR e
WHIEEST . BN, Pareek 55 & Il £ 48 & i 4
AR A2 S AR 914 By RS AR N AR T 4 22
il SR S A2 4% 5 R SR AR B R, HOWUZE B
qLA% 2 EYUAS R = 2 4UAS Y RE I B R i R
RE N, B R R, AN EE B E 1Y
G R R E SR, I~ B E LB RIE,
Horpodg (o 0 2 R AR RO B A . AR R S Y
KL AT G 5 48 NI B2 It & A % . Kalsum
SETE R A AR R WY, 20 A E A A FE Y
A TN T RE B, RS I OR, U AL 55 O 4%
Fo HAE B v T GO 55 R BE S 5 A 1 Y E %
2 (AR R S RN AR 7R e, s
LRGN P S U RN Y SN ST 1 N
XU W A2 48 X 2R 52 RN B2 e N AR 5 A AR oG
5 B4 B T K F G TR B F0 B 35 %8 U0 AH OG o

3 ERMRIAERBRNFMN

3.1 XA, &=

A4S Ak E o BERR SR RO LR il
AR EE Y 5 T R S N R N
GG R, A 2SR S AR S BORE R AT U
B8 W 7 it B AIG, L2 4% B T bR 0, 5 i B K
L MR S A% R R BT I M DR Y B
BEAR, Al R & Fh s R . Wang 58
REHRY, ERSE - CBE LK =4%
Al L £ PR) S Al B A R S R M DR W SO
Tk, BUS RO W TFEmEM S w1
U TR A Ml K R R A Rl A A G
58 MAEFRHLG B A AR SR S 78 5% €T RE A
I A AE H 5 R U I TN R R #R Akl (PEPC) [ &
CO., Zid B A B T HLIR (1) B2 5 R SC b I 1)
A HUIR e A6 Ry Bl 43, i 42 4% W] e 40 1] PEPC 4% iy
T M ke ek A A BILIER A B, AT SO R B R
R,

SR, AS Rl AF 5% [ 45 8 A7 72 22 5% o 45 07 %
S B A R £ T T ok VY W A I R 1
B, Hh i aqUES U R 0 % . KA &
FLZFAR G B ¢ BL IR SEAS A% S A AT 4R S IR AR A
H & 48 i KO0 B A & B 0 52 e ks SR T



. 84 . #\*?ﬁ’}&ﬂkﬁ'i{ Tuopical Agricultural Science & Technology

2026,Vol.49, No.4

Promkaew %5 " 'WF5XFE L AL E A E R E SN IR
JiE 24 25 °C IS SO 7 o fe e o X SE A UL
T Re PR ARAS S AN S A [B] S 48 PN BB BE 1
B R E R, A, B A AR OC 3 A
SR ER S 5 X — . Jiang 55 E B A
il 22 4% rh ke I 30 5 BB ACSE(1-Z EE A N
Fot—1- 2 R A WG ) FE R A 0 2 5 R ol e A
HERE R
3.2 RAAMNRKR S ZE

A HILTR 1R 1Y) Y- A8 2 5% i R S JoT 1Y) T 2 A
Rz ASEAE BRI B R, A LR 7
SN B SLRE it R Az Z R0 R T
T RS A O AS A B XA ML 7 AR R K
HAC = m A X A R, B4 S AR 48
PR AR A B CAn i B ), T I B 4 E S AT O 4 A A
PR A AH G 3 A i 258 o A DL FT3E A A 2
e & Tl (GS) i 42 il y— 2 5 T 1R (GABA) 43 it i&
RHEAT R, I A RO E R SRR Lo
ST 9T BRI I B 85 5 5 A R AR O A O
PR 1 2% 3k, DT A I i R RS S5 v ) BT 3 R
i, Chen 55 F 58 i — 20 R W], #4255 < (40 °C)
b PR AT 3 215 T CitAco3 (I 5 3k fR il L R) | Citl-
DHz/3( S ¥y 162 1R I L g (X)) Je CitGAD4 (4% & 1R
J 3R Wl 3 ) B 3R 36, 4 i GABA 43 it i 12, B AIX
A MR & £ o Jiang 55 5T kI, 22 48 ) 4 2 Al
WA MR B &5 AN HE I AT R 5 AT A
IRy NS
3.3 REEANRILEY

KREFESHRHEE R G e, X G
P2 R 1 G B o3 o A SR SR Al S AR S
F AR LW B o kRS H P R G I S T B Ry
fEB ™ ZRRAE R LR D FZERR
e AR TR SR R W o 2 R, X SR PR R R ) T R
U 2 N (S R S R e 7 D s A S
A F T B ) o VSO TR R L 4
S b A T A LAY 2 R L HE I D R T
AEJE R N TE L AR A H ¥ 40 T WG IR 8%, G
B = NS T DO A 1 2 N (TR N i
an AP R SE AR R VR AR G W) 6T A4S Y e Y AF TR 25
Fo WIEECRAGEMEBER S AERNRE

LU 2K 0, DA B % B R  EAR A
TR SRS HE i TR B S A b 28 R
i, AR A6 B A A v B8 o DA s B A AT
B, BT A0 B R AR R NI B RS
SV RAE T RO O R .

4 B R TN R B 8] % SR SE dm B Y F2 0

£S5 A HL I R o R R B O
WX R R A R R EE RS R
T IEE MBS A E SRS, R4
M T8 AEL, R EHE O, RIER L
R AR AR AR Kb 2 AN S R 43 ) A
6 H L5 8H A RHMZMENAEEL, o i
FUCEAN TTERMLL6 H 25 HE4 9
H 25 H 48808 e, SR A1 38 Py 2B 002 3 4%
IR TN = S P R R I = 4
AL, 5 A A E T =R RSO —EE N
PIZR)EL A TR, MibsH LaELE
DB ) 4 v SR e B R AT B T, Wang
SRR Y 0 — 2 DR TR (R Al A R A A A
i) . =4 %Al M AL S 35 d, 21 N Z o 48 )5 80 d,
WA M MALIE 65 do & 25 5 &V gy
SIAET A bR (AR By BRRZ 404%) f 7 H £ 4%
(AL N BIUZANAS) , ¥ A Al F 256 f g Tt
X A A AE 8 1 B A AT A E N BB AUZ ARAR E
45, N[ 7E 156 ~ 20 d 58 iU % €, 5 W 2 BT A% A Bl
TR 28 b B85 5 R AR AH DT L 1
EAS A I ML S 4R A4S S A | 2 S0 B A 2 R 52 Ab
fity J5T B I B T 1 G A
5 RE

EASHE J— T H AR 2, 7 Al 28 A e
CEAKRZN SV, PR R E R, HEE
Xof Al SR S T 5 P K 2 07 IRV ER AN TR A R
T S 52 21 B B 4% 1 i) I AE AR B R 25 5 X R R
E R SRR el VN e A s e N I N VRS
B, BT ST, ARk v LR L)y I T
TAE i — 2 B A A8 TY B Tl B BT el 9 450k
G5 Z R X T sk M Mg 845 HEOR .
Wi R SR R SR A B A5 o AL



2026, 49 (4)

T3 1T A < il 26 SR 92 ARKT el T R o) £ 0T 5 3 e

.85-

N7 T R IE £ S DX 0 ) B AR B AR
e, A5 B AR I 0] | f 0 A AR AR AU 45 S L A
AP AL A B A5 IRREAR IS L S AR K
7 5 P ) R B A R B SR A A
AR5 T i AR Xk SR SR A B4 A R 5L T
BT IR R B WF T SE A 7l B Y (E 5 T T Y
BRESR AR, R P A% R A S IR 0 SR AR N R
B8 G B LR FIN fih BROE B, S BR S AR
HHRRS AL AR BE ML . DL BN A IR AR
R,OR A BT RS R R B AR EOR U 55 T
il 288 2R S BRG] KR R e B BRI AL
ARATH B foe A R IO Y SR S A T

EEPEE

[1] Euk, XBFU a2, A S i BT s 2k [ J .
Hh [ g 5 2R, 2006(3) : 82-86.

(2] BRI, ZRKOR], B 550, 4. SRECEARNS RS A BT
WEFEHEEL J | VIIRAOERLF,2018,46 (24):36-41.

[3] SHARMA RR, REDDY S, JHALEGAR M. Pre-harvest
fruit bagging: a useful approach for plant protection and im-

The Jour-
nal of Horticultural Science and Biotechnology, 2014, 89
(2):101-113.

[4] HIRATSUKA S, YOKOYAMA Y, NISHIMURA H, et al.

Fruit photosynthesis and phosphoenolpyruvate carboxylase

proved post-harvest fruit quality-a review[ J ].

activity as affected by lightproof fruit bagging in satsuma
mandarin[ J ]. Journal of the American Society for Horti-
cultural Science,2012,137(4):215-220.

[5] MAGWAZA LS,OPARA UL,CRONJE PJ,et al. Canopy
position affects rind biochemical profile of ‘nules clemen-
tine” mandarin fruit during postharvest storage[ J ]. Post-
harvest Biology and Technology,2013,86:300-308.

[6] PROMKAEW P, SRILAONG V, WONGS- AREE C, et
al. Lycopene synthesis and related gene expression in pum-
melo pulp increased in shade-grown fruit[ J ]. Journal of
the American Society for Horticultural Science, 2020, 145
(1) :60-66.

(7] #8805, EARMIA TR IL R B mEaRL T . ive2R
##5,2004(6) :34-35.

(8] MM, 23R, K. AR SRS B e 23
[ 7). mREZ,2011,22(3):60-61,64.

[9] XU Q, CHEN LL, RUAN X, et al. The draft genome of
sweet orange (Citrus sinensis) [ J ]. Nature Genetics,
2013,45(1):59-66.

&

[10] YU HW, YANG XM, GUO F, et al. Genetic diversity
and population structure of pummelo (Citrus maxima)
germplasm in China[ J ]. Tree Genetics & Genomes,
2017,13:1-10.

[11] ISSARAKRAISILA M. Effect of types of bagging mate-
rials on growth, quality and disease-insect damages in pum-
melo fruit in tropical humid conditions[ J ]. Acta Horti-
culturae,2016,1208:319-324.

(12] TR , R TTEL, BB AR A5, A R4 (] 0o 4 = 2R
SR T ] BRI, 2023,51 (7) :36-40.

[13] S8, SERE, PhEER, 55, AR RITAR SR SR B i
BAgsZmaL J ] E SR, 2025(1) 1 77-82.

[14] RODRIGO MIJ, ALQUEZAR B, ALGS E, et al. Bio-
chemical bases and molecular regulation of pigmentation in
the peel of citrus fruit[ J ]. Scientia Horticulturae, 2013,
163:46-62.

[15] TAO J, ZHANG SL, AN XM, et al. Effects of light on
carotenoid biosynthesis and color formation of citrus fruit
peel[ J ]. Chinese Journal of Applied Ecology, 2003, 14
(11):1833-1836.

[16] LADO J, CRONJE P, ALQUéZAR B, et al. Fruit shad-
ing enhances peel color, carotenes accumulation and chro-
moplast differentiation in red grapefruit[ J J.
Plantarum, 2015, 154(4) :469-484.

[17] LINDSHIELD BL, CANENE-ADAMS K, ERDMAN JR
JW. Lycopenoids: are lycopene metabolites bioactive?
[ J]. Archives of Biochemistry and Biophysics,2007,458
(2):136-140.

(18] ZAHBA. AR SA KA TR TRNE MRME &
HAZWE[D ] fEM AR, 2013,

[19] LEE HS. Objective measurement of red grapefruit juice

Physiologia

color[ J ]. Journal of Agricultural and Food Chemistry,
2000,48(5):1507-1511.

[20] JIANG A, ZHENG L, WANG D, et al. Effects of fruit
bagging on the physiochemical changes of grapefruit ( Cit-
rus paradisi) [ J ]. Food Quality and Safety, 2022, 6: fy-
ac049.

[21] LLORENTE B, MARTINEZ-GARCIA JF, STANGE C,
et al. Illuminating colors: regulation of carotenoid biosyn-
thesis and accumulation by light[ J ]. Current Opinion in
Plant Biology,2017,37:49-55.

[22] JOANNA L, ENRIQUETA A, MATiAS M, et al. Light
regulation of carotenoid biosynthesis in the peel of manda-
rin and sweet orange fruits[ J |. Frontiers in Plant Sci-
ence,2019,10:1288.

(23] RJ7 05, Re B 55 A A, AR R L i R S



.86-

#&%ﬁﬂkﬁ%‘& Tuopical Agricultural Science & Technology

2026,Vol.49, No.4

BEagsgme [ J 1. AR TR, 2015, 44(4) :35-37,40.

[24] AW AR SCE BT, AR AT 2 Al AR S
A AR [T ) TEHR AL B2 2020, 48 (14) - 150-
153.

[25] XUBEEE , R 2, ORIV , 5. R4 b FEO0S G Bl
RS BUSCR B s [ ) ] T IER SRR, 2019,
48(5):21-23.

[26] XUARF-, vk, Rk 4, 55, B4 i 1 57 R A
PEREL SR [T ] PR T R, 2021, 50(6) £ 13-
16.

[27] 715, W, Z AR, A, BARK  HhoR P AR
SR LT ] B TR, 2017,38(17) : 264-
267.

(28] R, RICEF, BKAE, A BARN =L MRS

s ] RAEEA, 2020,37(5) : 687-695.

[29] J3 338, A 2 3%  MRbR, 45, R [RIE AR = 2L s B
FERCRSE L sz [ 1 ] Aol frsE 5 L 2019,
32(2):9-12.

[30] Wl s , A, ELATE 55, AR B RS AL B
TERMBTREEm [ J ] AR, 2021,35(1):229-237.

[31] BT, AR o G R B W B SR S B N R0
LD ] S TLIEROR,2019.

[32] A FINE , JTAKMR B3, 45, AR AR AL B T ZAl SR 52
EEER s T ] TIPERIAEH, 2020,32(7) : 36-40.
[33] TAKISHITA F,NONAKA K,IMAI A, et al. Three types
of rind coloring in response to fruit bagging in new citrus

cultivars[ J ]. Acta Horticulture,2014,1135:131-138.

[34] LADO J, AL6S E, MANZI M, et al. Light regulation of
carotenoid biosynthesis in the peel of mandarin and sweet
orange fruits[ J ]. Frontiers in Plant Science, 2019, 10:
1288.

[35] BRmm, i, BT, 5. EARXT SR N 2R S
NRRBARCEE R IR [ T ] Az, 2020,
37(2):153-163.

[36] HUANG X,HU L,KONG W, et al. Red light-transmit-
tance bagging promotes carotenoid accumulation of grape-
fruit during ripening [ J ] .
2022,5(1):303.

[37] FRASER PD, TRUESDALE MR, BIRD CR, et al. Ca-

rotenoid biosynthesis during tomato fruit development (evi-

Communications Biology,

dence for tissue- specific gene expression) [ J J. Plant
Physiology, 1994, 105(1):405-413.

[38] FANTINI E, FALCONE G, FRUSCIANTE S, et al. Dis-
section of tomato lycopene biosynthesis through virus-in-
duced gene silencing[ J ]. Plant Physiology, 2013, 163

(2):986-998.

[39] QIAN CZ, CHEN ZB, LIU Q, et al. Coordinated tran-
scriptional regulation by the UV-B photoreceptor and multi-
ple transcription factors for plant UV-B responses [ J ] .
Molecular Plant,2020,13(5):777-792.

[40] TOLEDO-ORTIZ G, JOHANSSON H, LEE KP, et al.
The HY5-pif regulatory module coordinates light and tem-
perature control of photosynthetic gene transcription[ J ].
Plos Genetics,2014,10(6):e1004416.

[41] JIANG QH, YE JL, ZHU KJ, et al. Transcriptome and
co- expression network analyses provide insights into fruit
shading that enhances carotenoid accumulation in pomelo
(Citrus grandis) [ J 1. Horticultural Plant Journal, 2022, 8
(4):423-434.

[42] MENDES AF,CHEN C,GMITTER JRFG,et al. Expres-
sion and phylogenetic analysis of two new lycopene B-cy-
clases from citrus paradisi[ J J.
2011,141(1):1-10.

[43] ALQUEZAR B,RODRIGO MJ,LADO J,et al. A com-

parative physiological and transcriptional study of carot-

Physiologia Plantarum,

enoid biosynthesis in white and red grapefruit ( Citrus para-
disi Macf. )[ J ]. Tree Genetics & Genomes,2013,9(5):
1257-1269.

[44] TERREL, PREKHE, TR/ G 2. AN R4 A0 IO 1L A
SREHBRZ LT ] WG, 2021,38(1) :19-25.
[45] B0F5  ATHE, PN T, 45, AN X SR A 2 il SR 552 it o

Lo asgml b ] P ERR,2022(1):73-76,110.

[46] TANG YQ, YAN CP,WANG YT,et al. Effects of differ-
ent bagging treatments on fruit quality of Jinlan pomelo
[ J]. Agricultural Science & Technology, 2022,23 (1) :
209-214.

[47] Bhlieds  BRIEAE , pays , A5, SRASSERIN “ B G BAh AR
SHMLRIER RN T R E R TR, 2016,45(3)
68-69.

(48] BigfR , ik LR, 5k R, 55, RTAGSR S T I 5 280
B NRASEARER] T | YRS 54
#2,2003(2) : 121-126.

[49] PAREEK S, VOLPE JH, WORBINGTON ES, et al.
Fruit bagging enhances peel color and affects fruit quality
of citrus under protected screen- grown grapefruit-like hy-
brid ‘914’ [ J J. HortScience,2025,60(1):23-27.

[50] KALSUM U, SUSANTO S, JUNAEDI A. Quality im-
provement of pummelo ( Citrus maxima (Burm.) Metr.) us-
ing leaf-to-fruit ratio arrangement and fruit bagging[ J ].
Plant Physiology,2015,10(2) :68-76.

[51] Rithde. ERX R S (o A8 A K i B2 [ D .
FH AR AR AR, 2019,



2026, 49 (4)

T3 1T A < il 26 SR 92 ARKT el T R o) £ 0T 5 3 e

.87-

[52] WANG Y, FU XK, HE W, et al. Effect of bagging on
fruit quality of three pummelo ( Citrus grandis Osbeck) cul-
tivars[ J ]. Earth and Environmental Science, 2019, 330
(3):032051.

[53] BREDE, B0y, B8 X R R HZF A R R
RIS ] I E R R, 2020, 49
(2):32-33,39.

[54] OBENLAND D, COLLIN S, MACKEY B, et al. Deter-
minants of flavor acceptability during the maturation of na-
vel oranges[ J ].
2009,52(2):156-163.

[55] A2, WARSEVA R ] A5, ESARERTHRIHT R 52 i BT A A
FIRLEIL T 1 AR, 2023,56(14) :2776-2786.

[56] QI S, LI Z, XI WP, et al. Transcriptome analysis of

blood orange (Citrus sinensis) following fruit bagging

Postharvest Biology and Technology,

treatment by digital gene expression profiling[ J ]. The
Journal of Horticultural Science and Biotechnology, 2014,
89(4):397-407.

[57] LO PIERO AR, LO CICERO L, PUGLISI I. The meta-
bolic fate of citric acid as affected by cold storage in blood
oranges[ J ]. Journal of Plant Biochemistry and Biotech-
nology,2014,23(2):161-166.

[58] CHEN M, JIANG Q, YIN XR, et al. Effect of hot air
treatment on organic acid-and sugar-metabolism in Ponkan
(Citrus reticulata) fruit[ J ]. Scientia Horticulturae,2012,
147:118-125.

[59] DEFILIPPI BG, MANRIQUEZ D, LUENGWILAI K, et
al. Aroma volatiles: biosynthesis and mechanisms of mod-
ulation during fruit ripening[ J ]. Advances in Botanical
Research,2009,50:1-37.

[60] CHEN JJ,LUO WS,CHENG LN, et al. Influence of cul-
tivar and turbidity on physicochemical properties, function-
al characteristics and volatile flavor substances of pomelo
juices[ J ]. Foods,2023,12(5):1028.

(611 Z2JAML, AR, RI7Jr , 5. AL IR * Bl SR
R BRI ] RRER,2020,37(11)
1701-1710.

[62] SR, ARAh RS Al SR S5 38 5 F0 XU ) S5 1) 52 i) B
FAOCHEDRAZHE D |, HaH - AR bk R, 2025.

[63] SCIE W =G, X fld 58, B4 SRR A T
FARRNMER I BIFEmI [ ) ] Wrolk 24k , 2024,36(7) :
1548-1557.

[64] ZRM0 5 WA AR A5, AN S R b AR SR G Tl S
FRYGEL J ] & AL, 2023,44(24) : 259-
269.

[65] Mhties , MRIEAE , pays , A5, AR I B A SR 52
SMURATN SRS E I L T ). T E R O R A, 2016, 45(6) -
47-48.

[66] JEI AL, JUAR I, R 55, AR T 2 Ffil 1
RS B G s [T ] RO R, 2016(2)
80-82.

[67] DXL, KUK 454, 4. BASE I ) P B =41 %
PSR B 0 S i Bz L 1. R R 5 R, 2022, 51
(1):23-27.

[68] ST, T =5, kA, 45, AR IR 4 VPAb AL S 5
JREgEmL T ] IO R A5, 2023, 45(1) - 78-87.

[69] B 75 , I HI, INL 7, 45, ARSI IS 38 R A%
AR S T2 B AR R FE B [ T ] WA
Bh2#,2022,63(3):512-516.



