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Abstract: To explore the effect of the combination of light calcium carbonate and pectin on preventing and
controlling sunburn in citrus fruits, Longhuihong navel orange and Jingiu shatangju were used as test
materials and treated before the arrival of high-temperature weather. Daily temperature, rainfall, fruit
surface temperature, sunburn incidence, sunburn index, fruit surface relative chlorophyll content
(SPAD), and fruit quality were measured. The results showed that all treatments significantly reduced the
fruit surface temperature, sunburn incidence and sunburn index. For Longhuihong navel orange, the treat-
ment with 4% light calcium carbonate+1% pectin applied twice showed the lowest sunburn incidence of
2.47% . while the treatment with 4% light calcium carbonate41.5% pectin applied twice presented the
lowest comprehensive sunburn index of 0. 015. For Jingiu shatangju, the treatment with 4% light calcium
carbonate+ 1. 5% pectin applied twice achieved the optimal sunburn control performance, with the
sunburn incidence and sunburn index reaching 20.43% and 0. 115, respectively. There was a significant
positive correlation (p<C0.01) between the rainfall required for the shedding of light calcium carbonate on
the fruit surface and the pectin content. Spraying light calcium carbonate significantly reduced relative
chlorophyll content on the fruit surface, with increases in fruit firmness and peel thickness. After fruit rip-
ening, the L™ value of Longhuihong navel orange decreased slightly while the a” value increased slightly.
Except for vitamin C, there were no significant differences in other internal fruit quality indicators. Princi-
pal component analysis indicated that the treatment with 4% light calcium carbonate combined with 1. 5%
pectin applied twice obtained the highest comprehensive score. Therefore, the combined treatment of light
calcium carbonate and pectin exhibits a remarkable effect on preventing citrus fruit sunburn and exerts no
adverse impact on fruit quality. In sunburn-prone citrus producing areas, spraying 4% light calcium
carbonate+1. 5% pectin is recommended for sunburn prevention and control.
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BERA, A QGA-1-1 MY ER CHEA B ERTE. & R0 WG & kb 3 m] % o BB 9 5 6 0] 20 i 1%
BERBEMGER D,

6 FTRALEBESHBEBERIMERRINER

Qb PR R/ (kg * cm ©) 2B /mm L a’ b”
CK 8.83740. 83a 1.38+£0. 12a 38.8240.53a 31.4240. 56a 6.81%0.17a
P 9.35+0. 62ab 1.7540. 19b 39.51%1.17a 31.9441.67a 6.58+0.08a
QG4-2-1 10. 81£1. 46ab 1.81+£0. 14b 40.66+1.22a 32.47+1.37a 6.8440.42a
QG4-2-2 10.194+0. 73ab 1. 6740. 15ab 39.2241.05a 30.5440. 58a 6.52+0. 16a
QG4-1. 5-1 9.5641. 14ab 1.79+0.11b 39.4041. 95a 32.1241. 48a 6.74+0. 24a
QG4-1. 5-2 10.71£0.52b 1. 6340. 12ab 38.5040. 99a 31.4343. 14a 6.79+0.53a
QG4-1-1 10.19£0. 83ab 1.5040. 21ab 39.1540.57a 30.2640. 92a 6.87+0.57a
QG4-1-2 11.12+1. 14b 1.64+0. 16ab 38.0542. 68a 32.0242.93a 6.77+0.31a
QG2-2-1 11.33=+1. 46b 1. 6940. 31ab 38.8343. 28a 30.1242. 99a 6.46+0. 38a
QG2-2-2 11.024+0. 94b 1.8140.27b 38.5943. 38a 32.0642. 48a 6.66+0.49a
QG2-1. 5-1 9.46+1. 14ab 1.76£0.18b 39.32%1.71a 31.60+2. 65a 6.80£0. 46a
QG2-1. 5-2 10.39+1. 77ab 1.7940. 31b 39.9541.49a 31.1142. 00a 6.81+0. 25a
QG2-1-1 10.39+1.97ab 1. 6540. 28ab 38.7541.55a 30.4242.67a 6.79+0. 40a
QG2-1-2 10.294+1. 46ab 1. 7440. 35b 39.8341.73a 32.8743.95a 7.04+0.59a
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KT FRALEBEUVERBRIANERROTER

e R/ A/ s EIE Y/ I E R/ g R C/
% % % % (mg+*mL™ D)
CK 78.8641.09a 55.7347.10ab 9.77+0.09ab 0. 33%40. 0.3640.01cd
P 78.1142.67a 61.0344. 39b 10. 00£0. 64ab 0.3440.01a 0. 36=20. 0labced
QG4-2-1 76.9440.47a 60.21+£7.23b 9.6740. 26ab 0.3240.03a 0. 3740. 00bcde
QG4-2-2 77.8340.27a 60. 0544. 70ab 9.23%+0.5%a 0.3140.03a 0.36=40.00cd
QG4-1.5-1 78.30+0. 69a 55.29-+8. 2ab 10. 13+0. 73ab 0.4040. 02a 0.354+0. 02abed
QG4-1.5-2 77.2940. 48a 54. 764 4. 05ab 9.73+0. 66ab 0.3640.02a 0. 3540. 00abc
QG4-1-1 77.5340.17a 56.5841.17ab 10. 70£0. 64b 0.3540.02a 0.3840.01e
QG4-1-2 76.2244.56a 51.42+5. 11ab 9.7340. 39ab 0.3340.05a 0.3740.01d
QG2-2-1 76.7740. 44a 48.50+0. 73a 9.90+0. 50ab 0.3740.03a 0. 3740. 00de
QG2-2-2 78.12+0. 15a 53.454+9. 16ab 9.834+0. 45ab 0.3440.02a 0.35+0.0labe
QG2-1. 5-1 79.3841. 14a 56. 76 40. 55ab 9.93+0. 31ab 0.3140.01a 0. 3440. 00ab
QG2-1.5-2 78.6840. 54a 57.6840. 11ab 10. 07+0. 54ab 0.32740.00a 0.347£0.01a
QG2-1-1 76.9540. 62a 54.77+£2. 9ab 9.7040. 43ab 0.31%0.01a 0.3440. 0labc
QG2-1-2 77.2840.90a 51.8841.81ab 9.37=+0. 26a 0.3540.02a 0.3640. 0labed

2.7 ZFHEs
e 50 L 251 REME 50 AR (29 667 m*) . & ALFR T 194 2% FH L2 85 AN T2 MK 100 JT(6 b, /]
SEAK 120 BRA IS T AF . 667 m® AN T. %% R 41. 60 JC, #5018 45 A BHE RLA . B 18] 21 35 48 RN 4 Bk 0 W A7
B 667 m® SFE P ET0 1500 kg F1 2 000 kg, B354 5 IC/ kg 1 8 JC/ kg, ARAE T2 2 H IR L
P (3% &) B R AL, 115 45 b BRI A5 0 BB O aE— 2B B SR
RS BHEHAHE(667T M )EERAME G

b PR AT®/ L BREH G ST N T
JG Ji pACIEAN KoY yACEDR & Fk yACEDR &k

CK 0. 00 0. 00 3. 45 8. 31 4.97 20. 65 18. 00 32.97

P 248. 80 83. 20 0. 00 5.52 1. 22 6.13 4.13 14.13
QG4-2-1 9.67 41. 60 1.08 6.11 2. 80 7.63 0. 95 18.59
QG4-2-2 19. 34 83. 20 0. 00 4.02 2.59 6. 36 0. 85 10. 76
QG4-1. 5-1 9. 25 41. 60 0.68 7.14 1. 75 9.58 3. 44 17.03
QG4-1.5-2 18. 50 83. 20 0. 00 6.93 1.28 4. 50 1.19 9. 00
QG4-1-1 8. 83 41. 60 0. 00 8.42 1. 27 8.79 3. 81 17.22
QG4-1-2 17. 66 83. 20 0. 00 5.45 0. 00 5.83 2.47 12. 85
QG2-2-1 5.67 41. 60 1. 00 3.91 0.71 6. 80 4. 27 23.11
QG2-2-2 11. 34 83. 20 0. 00 2.83 0. 46 7.49 2.73 14.19
QG2-1.5-1 5. 25 41. 60 0. 00 5.04 1.52 9.28 4. 37 19. 69
QG2-1.5-2 10. 50 83. 20 0.72 5.01 3.16 6.08 1.45 13.93
QG2-1-1 4. 83 41. 60 0. 00 3. 81 0. 82 5.02 5.69 26. 28

QG2-1-2 9. 66 83. 20 0. 00 4. 36 0. 00 6.19 3.48 15. 22
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MR 9 FroR, PIZL R A B, PR A U S5 i B QGA-2-2 (4 0 52 TRk R 4% + 2 00 R AL 31 2 0
HKRE QGA-1. 5-2(4 NI TR TR ES +1. 5% AL T 2 ) o (2 1) % e 19 A B QG4-2-2 (4 %0 5% T ik TR
B2 % IR IR 1 YO . SR BG AL T, QGA-1. 5-2(4 % 5 BT FR A5 + 1. 5% S B Ak B 2 YO Fr i3 ik A
I ) 0 A2 e v 1 HOOR: QGA-2-2 (4 YO I R A5 + 2 00 I A B 2 YO o E RS R R B, I AR
TR ) 5 A1 1) A B E St L LS8 B TR R SR — B e g, RIEAE 2 R AL FEASCR R | W E R T
WA 1 AL B,

K9 BRBEFUBIN

7t
e e : B \ SR
yACEAN 4 Fk pACIEN & Fk
CK 0. 00 5 938.08 8 939. 74 5 938. 08 8 939. 74
P 332.00 7 144. 27 13 159. 39 6 812. 27 12 827. 39
QG4-2-1 51. 27 7 315.35 12 317. 44 7 264.08 12 266. 17
QG4-2-2 102. 54 7 339. 46 13 705. 67 7 236.92 13 603.13
QG4-1. 5-1 50. 85 7 170. 82 12 394. 63 7 119.97 12 343.78
QG4-1. 5-2 101. 70 7 362. 64 14 089. 51 7 260. 94 13 987. 81
QG4-1-1 50. 43 7 166.52 12 406. 95 7 116.09 12 356.52
QG4-1-2 100. 86 7 315.06 13 390. 31 7 214. 20 13 289. 45
QG2-2-1 47.27 7 145. 82 11 695.77 7 098. 55 11 648. 50
QG2-2-2 94. 54 7 278. 24 13 085. 81 7 183.70 12 991. 27
QG2-1. 5-1 46. 85 7 115.14 12 026. 10 7 068. 29 11 979. 25
QG2-1.5-2 93. 70 7 267.23 13 205.13 7 173.53 13 111.43
QG2-1-1 46. 43 7 042. 26 11 332.92 6 995. 83 11 286.49
QG2-1-2 92. 86 7 238. 80 12 999. 27 7 145. 94 12 906. 41
2.8 ERSHSH

e BRI BT %, WS VeS|, B SPAD, SRSEEERE IR, LA, a . b H. AT ERETE Y .
A E R . 4EAE R C RLE AN AL 13 SRR AT R0, b 4 A F i Bt stk R ik 84,3720,
F1 Y 5THR A 41. 15%, F2 (ITTHRE N 19. 44%, F3 BISTHRR K 12.73% ., F4 BITTERZ R 11. 04 %, fBE
A IA R B TR BT S R 10, Horh A 4 d 19 AL B QGA-1. 5-2 (4 06 B2 B R S R
L5 Y H WA 2 YO » AR IS CK, H 2 YAb B A 25 4 15 00 20k 35 T 1 AR H,
®10 FRLENSETNRES

Ab 1 PCI(FD) PC2(F2) PC3(F3) PC4(F4) L1550 (F) HE£
CK —0.41 0.16 1. 39 0.82 0. 15 14
P 1.61 0.43 0.72 1. 36 1. 17 9
QG4-2-1 1. 86 0.13 1. 33 0.79 1. 24 7
QG4-2-2 1. 86 -0. 25 0.78 0.76 1. 07 10
QG4-1. 5-1 1. 36 0.43 1.18 0.99 1. 07 10
QG4-1. 5-2 1. 87 0.42 1. 87 0.89 1. 41 1
QG4-1-1 1. 14 1. 45 1.22 1. 15 1.22 8

QG4-1-2 1.73 1. 01 1. 24 0.51 1. 33 2
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%k 10
Ab 3 PCI1(FD) PC2(F2) PC3(F3) PC4(F4) LA (P HE#
QG2-2-1 1. 35 1. 19 1. 32 0.97 1. 26 5
QG2-2-2 1.75 0.73 1. 16 0.72 1. 29 4
QG2-1. 5-1 1. 42 0.97 0. 85 0.08 1. 06 12
QG2-1. 5-2 1. 68 0.61 1. 57 0.9 1.31 3
QG2-1-1 1. 24 0.92 0.83 0.16 0. 96 13
QG2-1-2 1. 68 0.21 2.02 0. 56 1. 25 6

3 i EHR
3.1 itig

AR5 R I A AN TR e JRE %) 8 Bk TR 5 R . 2 AR AN e T 20 S R < A OB A SR T L e D R S
H R 3R H A8 R, A 87 1 A A SR 52 H A0 o e TR iR D' 2 O s B 4t v SR T UL BBE . BBEOR 200 R 45 4 5 T B
i JOH A S S FORA T B o ol R R R ARG R R B AR BRI R R R . B RIS IE B, WA A MK
SR R B R A I T L e B S P S A e m] O b R S G BE A W i, AT
R ARG SRL T L BE . R BB 45 H R ORI R RS R4S/ L R ALK, HE =03, B R
(R BRI A SR RE s BT LABRIR AR B . o, mi vk EE (4 Y0) A BT H Ky 1 B 7 8CR BE A, 3 5 T G
BRI A R 5L

A2 T B TR 55 412 A A A SR e it S R R i, iR e R R AR L O R S ., R S LB e [ AT R R 2R
FERE (L ED WS B L 218 Ca ™ (ED W Bl b Th 10 4 5 2 2 T 0 08 2 S R A I A Tk R G i L i SR S
SEPRERNLLRE , v o3 SRS . Teixeira %5750 TG AR AR 43 53] FH Bk 92 405 A T 9 3 RS AR SR S, & LR
B RE R G, HX AR ICN R, ARG e B SO A I A . 1Y R A SR R Al R A RE L B R T
Xt AR P T BEAR B R E T B R SR TR I, Tasi A7V R Yamaga 50 19 B
SR B R ES A JHX R ARG 2R S ) TS M R M L TG E R B B 0T R 7 A S S e, ] N Ak BN RS A
JBT 1) 52 W) Bt AT ARG it A 1) A ] 52 R A 22 S e, oA BESE AR Y A0 oK AL AT s SR SRR PR DR Y, R]
TR AEE R C SR L R R R A SR S TR Y B 4 2 AT IOV L AT 4 3 C AR
S TS O T (R SR SRR T UL B 2 R RO A R o T R BRI SR SR A i AR R A
RN, WA R BT OR TR A J5 . 22 i A BRALO Y B I B R S N B A 22 e, KR TR PR EDE )
AL E TR MAEAE 2R C & ¥R GA 10 35 22 5K OF, AT BE 55 A 3 56 245 700 W A sl 300 R v B A OG . R OC Y LARE A fr
#E— LT,

B 0 R 15 5 WA YR R e H A B A S 0 AL DR R R B IR S W AT S b 52 T ol AR
SRR, RS B R A 2 MR W IR, B R O B 2 08 . Yamaga 5550 UE B X HEAG 0T R
Jite P AN T e B il R 505 J o 4% VAR B A B I L B N ) 5T R R A HE I O SO R IR RE ) [ AP L,
X ARG R — B AR — R, T R GOR IR R R, Al s R e AL L
PRSI ERA L, SRR AR B AR AR IR B D B L 200 VR T R R R SR
MW IR M (r=0. 863, p<C0.01), UESEH i Al 34 56 24 77 B 25 04, $2 TSR B A K9 RE T, ATAR
77 DX R T e 5 R S SR WSO R0 R R e B, 51 2 22 T b DX B W s R e P 2 00 SRR /D R b IX R L
mn AR E ] 126 ~1. 5 06 SR B BD AT W6 /2 R oK o e Ah . 1 WRER 2 YROmE A b B4 R W3 B H O . T AR AT B
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e S K SR BT A LB P R PR, R BN 25 70 BOR G N BERUA o s ok R 24 ) B & A IR
BOFARIE T RBAL A 77 5 5, 75 B0 By 28 BOR FI By 458 BUAS $E AT -, A BB A5 3 00 i A & 5 s . H AT
RO R A U R E N RS B Bt RS2 A . B RO AR E SE IR A, e D3 07 AE 7 9 e b iy LR TS L 0k
PRt )T b P, S0 2 M DA AR AT BRARL A e B Ak RS L I AR ISR WAL TR RS BRI T B AR K
A, UEWTT BRI AR E M (R E T AR S BR AR 7 T R E R R U 1R A% B ik R RIS A R, A AR T
il & 19 2 B AR

T I 2T 51 5 4 BB WA 1 E 4 230 R 2 70 B S R R AE TR R 25 . IR AT B AR 6T RO 2 K R
(23. 350 AR T & BKED ARG (61. 94 060) . TN 24 700 B 7% T 0 W o 42t B o o AATE SR IE R R e ] 20 Ji 4 A 2%
Mg, R T EAA, m R AT A PG RTRY K, BEW D T BH G S DT R A TR R R . SO
2% 1 2 vh e (SR 5 T A BKRD B R SR A . SREICAN R, BRISCOR B AR S B R L 2R R SR, A R R
BB B SRR A A% SR e 21 5 e R R RS TR R, N A AR 8 AR S 3 ARG A L
DA A s TRV R e 2T f e R T R A A e T BRI LU R R R, R OL S R aa
711 4 BAD B A7 SRL B AR RE 7 e 59, LRI (10— 11 AD T30 T H K o & 1, 5% v i 4 25 e g e
eI VE IS . WA R B R, HAR S KA AT ) IREEIN I . HEPRVL I X (4 B A
H ML) Bz e AR R T 40 C YRR R B (12 &) B3 2 T E B ALRE 7 X O [0 20 R R AE M, 4 d) o RESLAR i 55
TRAE— 2D nEl 7 H RS, T R 2E S, X TR SRR R TR . BT H KIRE ) 55 1Y Al A K IR R B2 Y
X, FORH AR R FRES +2 0 R WA 2 KI5 58, AL BEF W J5 S iF A s s IR ARG S PR FH & 5t 1E Y
AR AV 247 791 ¥k B b il /W A R, DA R AR B 2 A
3.2 &ig

T o T SR OGS0 TR WA i Btk S A AR R 1) L 45 A L A 8 A AR R TR BE L DA T R AR 52 H g A
AR JH v v o R 2 R R 45 1 2 A SR £ o o 97 4 O T, SR T R A R R B R A5
W& . RJE TR RS R . 25 A0 FR AL B RERE AR AE X SR T 4k 3, B SR B JR R ANRE R, BRAR LM, e
(B, (A2 BT IR FR 75 + A i 21 A& AL BBCR T4, Forh A D0 52 BT Bk R 85 5 2R e 1) 4 Ak 3L AT B v 1 8
Rgs s A1 DX B R e TR, AT 2 YR By O R U kAR L S 1 R A, 3 L A A R
L5 B R AOCR S R AL R 4 Y05 AR RS + 1. 5 V0 SRR WEAT 2 WK, b B AR L B R AR . AR AR
1B SRS T O R AR P TR 5 U T AR AR A A G R R R P DS S, IR TR A
S In], T R R SR I B A B

S 23K

(1] REWH, ZRE, JFE, ¥ RESEEAESFRE L@ ERE R 2K [T PERIFRR. 2012, 414 21-24.

(2] XUz, MM B KPR IS JE A G 25 (1], MRS RHEE IR, 1976, 5(2): 27.

[3] RODRIGUEZ J, ANORUO A, JIFON J, et al. Physiological Effects of Exogenously Applied Reflectants and Anti-
Transpirants on Leaf Temperature and Fruit Sunburn in Citrus [J]. Plants, 2019, 8(12): 549.

[4] SONG Y Y, PARKM Y. YANG SJ. et al. Effects of Microspraying of Water and Coating by White Materials on Fruit
Sunburn Occurrence for ‘Fuji’/M. 9 Apple Tree [J]. Korean Journal of Agricultural and Forest Meteorology, 2010,
12(2): 76-82.

[5] LIUXM, YINL C, DONG Z H, et al. Magnesium Application Mitigates Sunburn Damage in Citrus Fruits by Enhan-

cing Photosynthetic Efficiency and Antioxidant Defense [J]. Scientia Horticulturae, 2025, 351: 114408.



14 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 48 %

[6] Jilfedk, XI=2%, wpuiik, 5. B4MH 0 AR MR E S (1], P4 5% . 2009(9) . 27-30.

(7] XBizff. WEARLBEIAMRS H 29 [0, ARl 1997(1) . 21.

(8] wkalte, XKy, Phalik, %, FRELUHENPER S B [T thEASRI 4R, 2005, 13(3): 99-100.

[9] DAYIOGLU A, HEPAKSOY S. Effects of Shading Nets on Sunburn and Quality of *Granny Smith’ Apple Fruits [J].
Acta Horticulturae, 2016(1139); 523-528.

[10] MifE g, 230, ZR&, 55, A FSE I R B 5w i H R pson (D], Rm40, 2022, 39(7): 1241-1251.

(11] =¥, HE, ZEWN, & —FHEB H B H ek . CN114736562A [P, 2022-07-12.

[12] CHABBAL M D, PICCOLI A B, MARTINEZ M S, et al. . Kaolin Applications to Control Sunburn in ‘Okitsu’ Man-
darin [J]. Cultivos Tropicales, 2014, 35(1): 50-56.

[13] SmeJy, Tk, meade, 4. A RK R A 350 ve M + 3 & 4 B bk vk R posg e [J]. 13, 2017, 49(1): 129-134.

[14] Z=tamE, XSS, SRR, 45, RPTBRIR I A M AF s bR (1], MR 56T, 2023, 46(5): 153-155, 160,

[15] XIANG T T, YANG R W, LI L Q. et al. Research Progress and Application of Pectin: A Review [J]. Journal of Food
Science, 2024, 89(11): 6985-7007.

[16] FJkfi, ERuGHE, i P, 55, ERA R FRAGHRAEEGRAIAFLAA [J] PERLMFER, 2025, 42010):
65-69.

(17] Tt BRGSHE, M7 SCfi, %, 4 R /K 0 &t e B R0 5 A 78 o5 28 A A HOY R BE RO R SR R R [T, R AR, 2020,
37(10): 1518-1527.

(18] Aaeie, 230k, W H M. I H BRI K BE ki [T 1hvg Rl K5 2 4 AL ARBES IR . 2006, 26(3) -
296-299.

[19] GLENN D M, PRADO E, EREZ A, et al. A Rellective, Processed-Kaolin Particle Film Affects Fruit Temperature,
Radiation Reflection, and Solar Injury in Apple [J]. Journal of the American Society for Horticultural Science, 2002,
127(2) ; 188-193.

[20] TSAI M S, LEE T C, CHANG P T. Comparison of Paper Bags, Calcium Carbonate, and Shade Nets for Sunscald
Protection in ‘Murcott’ Tangor Fruit [J]. Hort Technology, 2013, 23(5): 659-667.

[21] #4208, R PUBRRRES i N R R Fewi s [J]. Arilfb TR, 2009, 28(2): 4-5. 17.

[22] Wakfi. UTTE sk Hl 4 7% A BRAR R 45 &%t an b i i 52 [DJ. &L ferhqkal K%, 2022.

(23] WIMIMG, 2R HCWT, AR S, S R (R A 9 3 B0 X MR B9 SRS B RO AR R R L], o g o SRR
2025(1) : 21-24.

[24] BhEMe, ZFuist, X0 B, 5. 39 5B 6 R 45 0R 4 0 5 RS B 48 Ron iy e el se (7], & MR R, 2024, 56(4):
31-34.

[25] TEIXEIRA G C M, JUNIOR J S P, MATTIUZ B H, et al. Spraying of Calcium Carbonate Nanoparticles on Pineapple
Fruit Reduces Sunburn Damage [J]. South African Journal of Botany, 2022, 148: 643-651.

[26] Tifgfk, ROV, RIIKIRES B A &AM R BRIy (1], moarEZ, 2014, 25(5): 19-20, 25.

[27] Sl 3R M S REAT 5L B K AR RS bR 22 24007 (D). iR fRHhRlk K2, 2023,

(28] BT o, Ele, MITTA, S5, RN B AR NI 32 B 20 28 22 SR S0 0 j R v AT P B 5T ()], R %4, 2022, 39(3):
464-473.

(297 oM, S0, m B, &5 R 897 2R 5 AL BEXT 445 1 5 S S B pm [1]. el i se SR . 2024,
37(3): 250-258.

[30] YAMAGA I, IWATA M, ASAMA M, et al. Calcium Carbonate Treatments Affect Cultivation Environment around the

Fruit Surface and Mitigate Sunburn Formation and Rind Puffing of Satsuma Mandarin Fruits [J]. Horticulture, Environ-

ment, and Biotechnology, 2025, 66(2): 233-243.



% 6 BRI, F . WA AR AR BR A4S A R AT A AR R SR B K R Fe S T8GR R 15

[31] LADO J, ALOS E, RODRIGO M J, et al. Light Avoidance Reduces Ascorbic Acid Accumulation in the Peel of Citrus
Fruit [J]. Plant Science, 2015, 231 138-147.

[32] ZAMAN F. LIU D H. LIU Y Z. et al. Short-Day Shading Increases Soluble Sugar Content in Citrus Fruit Primarily
through Promoting Sucrose Distribution, Starch Degradation and Sucrose Storage Ability [J]. Plant Physiology and
Biochemistry, 2025, 223: 109779.

[33] Eifgde, BEEIHE, k¥ =2, S AHIR AR BT BB R 92 B R RCR 52 2 n (1], PE/METRM, 2016,
45(4) . 43-44, 48.

[34] M FE, EHE, X%, 5. RANRIR AR TG WEEE [J]. PEERM, 2018, 47(1): 30-31, 34.

[35] Eifge, JEEIEE. A HN oK IR A0 B 3R AR A 2R 92 B s i (0. R 7 2R, 2014, 43(4) ¢ 45-46.

[36] Ruiiff, BRMESAE, BREAG, &5 RN E N SRR S H 0 kA4 22 55 XLl [T]. b 224, 2024, 51(12): 2743-2757.

[37] WANG J Q. HAO H H, LIU R S, et al. Comparative Analysis of Surface Wax in Mature Fruits between Satsuma
Mandarin (Citrus unshiu) and ‘Newhall” Navel Orange (Citrus sinensis) from the Perspective of Crystal Morphology,
Chemical Composition and Key Gene Expression [J]. Food Chemistry, 2014, 153: 177-185.

[38] =My, B, 2 RAE, S “HM IR B S H 28 A8 B AR < e [0 20 5B 9 Le e ik 5 (7. SR 240, 2017, 34(9) .

1117-1124.
(39 W&kAr. FRW . EARA . . NG R B BUZ B 50X R 5 00 £ i 52w i BF S 0k Jg [J]. B @b b2, 2020, 41(7)
234-244.

[40] XIEH, Bk, BBE, & BN AR EZ TSR 5 m [T, BB, 2024, 41(7): 1378-1386.

[41] DOMANDA C, PARADISO V M, MIGLIARO D, et al. Epicuticular Waxes: A Natural Packaging to Deal with
Sunburn Browning in White Grapes [J]. Scientia Horticulturae, 2024, 328: 112856.

[42] WANJF, L1J, CHEN]J Z, et al. A Comparison of Pericarp Anatomy and Antioxidant Responses after Mandarin (Cit-
rus reticulata Blanco) and Orange (Citrus sinensis Osbeck) Fruits Sunburned [J]. Fruits, 2024, 79(4): 1-7.

[43] FrmgoR. BEXFHAGTN 52 H KB s i sgmg (D], R . il K4, 2024

[44] MR, SRR, 2R, . RNENE SR SR B R 000 2 Ko s i i (], BARREZ, 2024, 47(3): 71-72, 83,
94.

REHIE I AW



