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Tab.1 Effects of enhanced UV-B radiation on yield per tree and qualities of mango fruits

JOBL RIS S 1/ % A E TR & 1t/ % PHIR L YRR C RS E(FW) /By /kg
Treatment  Soluble sugar content Titratable acids content Sugar/acid ratio (g kg™') Vc content Yield per tree
CK 21.51 £0.47a 0.217 £0.01a 99.33 £3.29a 0.50 +£0.05a 26.2 +1.35a
24kjem?ed”’ 20.27 £0.72a 0.223 +0.01a 90.72 +1.32a 0.46 £0.05a 31.42 +2.23a
96 k] em™ed”’ 15.09 +0.69b 0.353 +0.01b 42.8 £3.11b 0.34 +0.05b 17.32 +1.65b

TE: R EUE O 3 WHE R RERIME = brife 2, WFEAR S AR TR s 5 2 57( P <0. 05) A
Note: The data in the table is the mean * standard deviation of 3 replicates, and different letters after the data in the same col—
umn indicate a significant difference ( P < 0.05) ,Similarily hereinafter
2.2 38 UV-B ESTREI M F A E1ERRSIE
2.2.1 bt A4k R (Po) 9 %en I LA ILRIER ARG UV-B SRSTAR IS T Po 3 A
AR IR R Pn BAT BE 520 o 5 AL B 2017 - 09 - 16—2017 - 12 - 09 55X} i 2: 5
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Fig3 The effects of the enhanced UV-B radiation of

different dosages on the stomatal conductance in leaves
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K4 2017 4% 12 A AFILR BRI J 69 WA HI (- x 400)
(1) A2 AL ZL, stEARA1SY (2) P a X HRALPS S B b g 24 k) m™ o d T ARFRAL PSSR P ¢ 96 KT e m ™2 .
S B IE R e

Fig. 4 The microstructures of mango leaves in different treatment groups in December 2017( x400)

(1) pt-palisade tissue; st-spongy tissue; (2) Figure a is a mango leaf in the control group; Figure b is a mango leaf in the 24

2

kJ *m™ ¢ d™" treatment group, and figure ¢ is a mango leaf in the 96 kJ * m > « d ™' treatment group. Similarly hereinafter

2.3 38 UV-B BT BB B 2 B MR
2.3.1 et AR AL etz R e Hom R4 AT UL AN]SR A UV-B R S AL B Pl
OB AL ELA W50 . ZERIINT, JRUAE iR 30 et A 3 ) i A 2 0 B4R R 483 4% , 58 407 240 i o
PRIKTZL, (H 2 A~ SRR BRI 7 S5 R4 1735 6 58 8, it R 38 2 P B2 WA 28 2 48 R v 405 2 440 B A L
AR L UM 21 253 ST W ViR A 2 2R TG S A 4

HT P S AT D0 AP A B P A 2H 2 AR G 40, K R R A 2H 2 A A e EL R s BT 2
FRIE L, V4 2 S A L A8 K, R AT DR A I 8 50 5 v 7 Ak %) ok R A 2 2 4 b Rk i
DT 28 %) 240 L 2 AR R AR 2 ZE AL, R A A S A AR R, R R 5 L 4 AR LG 2 N R, S R B2 B R

KIS 2018 4 2 A AKN[FALFRLL M F i) B i 45H (% 400)
Fig.5 The leaf microstructure in different treatment groups in February 2018( x400)

K16 2018 42 FA[A)Ab L M Fr i s A4 ( x 400)

Fig.6 The leaf microstructure of mango in different treatment groups in February 2018( x400)
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Fig.8 The leaf surface cuticles in different treatment groups ( x400)

a is the leaf of the control group in December 2017; b is the leaf of mango treated with 24 kJ * m > * d™' in December 2017;
¢ is a mango leaf in the 96 kJ * m > * d " treatment group in December 2017 ,d is a mango leaf treated with 96 kJ * m > +d ™" in
April 2018
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F2 R UVBESMERMNFRESANZM

Tab. 2 Effect of enhanced UV-B radiation on surface stomata of mango leaves

Kb 3 Treatment ALK Stoma length /um S FLFE Stomata width /pm i Quantity
CK 7.34 £0.02a 1.97 £0.02a 9.8 £0.5a
24 kJem2+d! 6.80 +0.06a 1.38 +£0.01b 13.2+1.7b
96 k] emed’ 7.63 +0.06a 0.96 +0.01c 14.0 +2.5b
3 i i
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Damages to the Photosynthetic Tissue Structure of
Mango Leaves by Enhanced UV-B Radiation

YUE Kun, WANG Hong, GUO Yujian, ZHOU Kaibing

( Ministry of Education Engineering Research Center for Breeding and Selection of Tropical Crops, Hainan University, Haikou, Hainan 570228, China)

Abstract: In order to study the mechanism of the change of tissue morphology in the effect of enhanced UV-B ra—
diation on photosynthesis of mango leaves, robust mango trees of “Tainong No. 1” were treated with UV-B UV
lamp at the doses of 24 kJ * m ™ « d "' (low dose) and the 96 kJ * m > « d ' ( high dose) to simulate enhanced
UV B radiation in the field. The changes of tree yield and main fruit quality, leaf photosynthetic physiological
indexes and leaf microstructure were observed. The results showed that the high-dose treatment resulted in a sig—
nificant decrease in tree yield and a significant decrease in fruit quality. Low-dose treatment had no significant
effect on tree yield and fruit quality. The high-dose treatment reduced the net photosynthetic rate, transpiration
rate and stomatal conductance of the leaves, and the difference between the low-dose treatment and the control
was not significant. The high-dose treatment resulted in fragmentation of leaf palisade tissue cells into small cells
which were mixed with sponge tissue cells. The sponge tissue cells became larger and the cell gap became wi—
der. The low-dose treatment resulted in production of shorter and thicker palisade cells but with structural integ—
rity. The high-dose treatment resulted in significant thickening of the cuticle on the surface of the leaves com—
pared to the control, while cuticle thickening in the low-dose treatment was not significant. It can be seen that
high-dose treatment inhibits leaf photosynthesis by destroying the photosynthetic structure of mesophyll, and hin—
ders the absorption of carbon dioxide and transpiration by thickening the surface of the leaf surface, thereby cau—
sing the trees to reduce yield and the quality of the fruit; The low-dose treatment had a certain influence on the
leaf microstructure, the basic structure of which was not destroyed, and had no significant effect on photosynthe—
sis. Therefore, the low dose treatment had no significant effect on tree yield and fruit quality.

Keywords: Enhanced UV-B radiation; mango; photosynthesis; microstructure
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