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Fig.1 Differences in coloration of mature Orah

mandarin fruits under light and shaded



114 L 3 AP N S 3 %40 &
1 XBREEAMNIAMERGBZEER
Table 1 Comparison of color difference values of Orah mandarin peel under light and shaded
Qb B Treatment L* a’ b* H° CCI
JEHE Light 68.02+2.40 30.1843.77 69.66+1.48 66.564+3.04 6.46+1.16
#E ] Shaded 59.7040.93" * 42.474+1.277 55.9941.37" " 52.814+1.42" " 12.74+£0.85" *

WL a* b H’

CCT 23 591 AR 3 5 B2 AL L 20 & 000 2 6 L 90 000 82 L (5 T 0 R 8 22 45 4K

x o KR B2 A4k B E] 22 S A K

(P<20.01), Note:L * ,a* .6 ,H",CCI respectively represent brightness value, red-green degree value, yellow-blue degree value, chroma

angle and color index. * * indicates that the difference between the two treatments in each column is extremely significant (P<C0.01).
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Phy: /\ & 3 il 2L & Phytoene; Phytof: /N & % i 4L & Phytoflu-
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cis-Vio: 9- i 5 8 ¥ fi 9-cis- Violaxanthin; Tot. @ Total, G FI
MR 22 % 7 (P<T0.05) HI“ % x "(P<C0.01)Fm. LI,
The difference between light and shaded was makerd by “ * 7
(P<C0.05) and “ * * ”(P<C0.01).The same as below.
B2 tBMEAMNIHREEVPENRSEEZR
Fig.2 Differences in carotenoid content of Orah

mandarin peel under light and shaded
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Epoxycarotenoid dioxygenase 2 gene; NCED3:9-cis-Epoxycarotenoid dioxygenase 3 gene.

RBREERHAMREPLEALT NERBEERAXERANREESR

LCYE . FHMAR A UEFE ; LCYBL. FMLE - ALl 1 2FH; LCYB2. Fin4 R -1k 2 W HYD .3-#H ¥ M RZIMMWRHA;
ZEP . EARBRHEAMIRE ; CCD4b 2% N R 2RI A ERE ; NCED2. 9- xR A A N RIUNA R 2 £ H ; NCED3 . 9-JIi =L 3
A N ERUIN AR 3 K, PSY:Phytoene synthase gene; PDS : Phytoene desaturase gene; ZDS ; {-carotene desaturase gene; CRTI-
SO Carotene isomerase gene; LCYE : Lycopene e-cyclase gene; LCYB1: Lycopene B-cyclase 1 gene; LCYB2: Lycopene f-cyclase 2 gene;

HYD : B-Carotene hydroxylase gene; ZEP : Zeaxanthin epoxidase gene; CCD4b : Carotenoid cleavage dioxygenase 4b gene; NCED2:9-cis-

Fig.3 Differences in expression of genes related to carotenoid metabolism of Orah mandarin peel under light and shaded

Table 2

=2

EBEERTRMRIEMARRIELR

Comparison of conventional quality of Orah mandarin fruits under light and shaded

P 8 bR Evaluation index

JELIE Light

i B Shaded

PR i /g Fruit weight

1542 /m Transverse diameter

0 4% /mm Longitudinal diameter
AR EIE Y/ % Soluble solids
A E AR/ % Titratable acid

PLIRIMLAR / (mg/100 g) Ascorbic acid

131.06£15.10
67.30+3.15
51.4542.93
14.43£1.09
0.58+0.07
17.27£0.92

141.69413.04
69.61+1.78
53.28+2.70

13.0040.70* *
0.37+0.10"*
12.90+1.92"

oo« RERFATN 2 NSO EIFAE B E 255 (P <<0.05), * * AR FEAT N 2 A4 B8] A7 6 % o 3 25 5% (P<<0.01), Note: * indicates that

the same peer is extremely significant (P<Z0.01).

the difference between the two treatments in the same peer is significant (P <Z0.05), * * indicates that the difference between the two treatments in
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Effects of light conditions on fruit quality in different fruiting
positions of Orah mandarin canopy

JIA Jujin' ,CHEN Xiangling” , SUN Quan', BAO Xinru',ZHANG Hongyan',
XU Juan',CHAI Lijun' ,DENG Xiuxin', YE Junli'

1.Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticulture and Forestry Sciences , Huazhong Agriculture University sWuhan 430070 ,China ;
2. Institute of Horticulture ,Guangzi Academy of Agricultural Sciences,Nanning 530007 ,China
Abstract The shaded fruits in the inner canopy of Orah mandarin and the fruits with sufficient
light at the periphery of the canopy were used to compare and analyze the comprehensive effects of light
conditions on the appearance,color and internal quality of Orah mandarin. The results showed that the
shaded fruits presented a deeper orange-red color compared with the fruits with sufficient light. The con-
tent of total carotenoid in the peel of the shaded fruits increased by 2.87 times,and the main color pig-
ments B-citraurin (red) and 9-cis violaxanthin (orange yellow) were increased by 16.93 times and 6.47
times,respectively. The results of gene expression analysis showed that the main structural genes of ca-
rotenoid metabolic pathway were significantly up-regulated in shaded fruits. The expression of carote-
noid cleavage dioxygenase (CCD4b) ,a key gene for B-citraurin biosynthesis,increased by 11.78 times. It
is indicated that shading can promote carotenoid accumulation in the peel of Orah mandarin by inducing
the expression of genes related to carotenoid biosynthesis,and ultimately make the peel dark orange-red.
The content of soluble solids, titratable acid,soluble sugar,organic acid and ascorbic acid in shaded fruit
was much lower than that in the fruit with sufficient light,indicating that light conditions affected the in-
ternal quality of the fruit. It will provide a theoretical basis for further elucidating the underlying mecha-
nisms of how light regulate fruit quality.and ultimately improving the fruit quality of citrus by breeding
and cultivation.
Keywords light; shaded; Orah mandarin; fruit quality; carotenoids
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