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Abstract: In order to research the effects of the enhanced UV-B radiation on the injuries and the
antioxidation responses of adult mango trees, the adult ‘Jinhuang’ mango trees in the field were treated
with the enhanced UV-B radiation from 24 to 120 kJ - m™- d”" in gradient of 24 kJ - m?-d', and those in
the natural sunlight were used as the control. The yield of single tree, the qualities of fruits and the
tendencies of the physiological and biochemical indicators related to the injuries and the antioxidation of

leaves were detected during the period of the experimental treatments. With the increases of the intensities
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of the enhanced UV-B radiation over 48 kJ - m™ - d™', the yield of single tree, the size of fruit and the flavor
and nutrient qualities decreased more and more. With the increase of the intensities of the enhanced
UV-B radiation, the content of chlorophyll and the level of P, decreased more and more, and the content
of MDA and the relative conductivity increased more and more. The activities of SOD of the control
were lower than those of the treatments below 72 kJ - m™ - d”' and higher than those of the treatments
over 96 kJ - m”- d”'. The activities of POD of the control were lower than those of the treatments below
72 kJ - m™- d"' and higher than those of the treatment 120 kJ - m™ - d”' all the time and the treatment 96
kJ - m?- d" during the late period. The activities of CAT of the control were lower than those of all the
treatments all the time. All the treatments decreased the content of vitamin C and increased the contents of
the components such as reduced GSH, flavonoid and polyphenol. In sum, the enhanced UV-B radiation
over 48 kJ - m™ - d”' injured the trees, reduced the yield and made the fruits qualities getting worse with
dosage effects, and the damage in trees appeared accumulation effects. The treatments below 72
kJ - m™- d” intensified the activities of antioxidative enzymes, and increased the substances accumulations
of antioxidant and absorption of UV-B radiation, and consumed more vitamin C, which reinforced free
radicals scavenging abilities and dissipation of enhanced UV-B radiation as far as possible, then minimized
UV-B radiation damage. The treatments over 96 kJ - m™ - d”' inhibited the activities of SOD and POD and
reduced the substances accumulations of antioxidant and absorption of UV-B radiation during the
experiment, which resulted in cumulating more free radicals and strengthening the stress of the enhanced
UV-B radiation, then led to more serious injury to plants.
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Table 1 The effects of the enhanced UV-B radiation on the yield of single tree and the qualities of mango fruits

\ . " EIRCICHSY A i E TR IS, R C EHE/
ke P R TRILREE UWER i C o
UV-B/ . . & =/% ZE/% . (mg - kg" FW)
5 .1y Yield of Weight of Number of Ratio of
(kJ-m=-d") sinele free sinele fruit fruits Content of the  Content of suear/acid Content of
u u U,
& £ soluble sugar titratable acid g vitamin C

YR Control  45.22+122a  1.0173+£0.0437 a 4445+1.73a 1687+046a 0.15+0.00c 111.68+3.02a 653.0+17.6a

24 4535+£095a  1.0094 +0.0464 a 4493+184a 16.69+048a 0.15+0.00c 110.86 +2.88a  507.9+12.7b
48 38.64+1.04b  0.8986+0.0395b 43.00+1.81a 14.18£035b 0.29+£0.00b 4831+1.16b 486.2+13.6 bc
72 3247+£0.84c  0.6765=0.0277 ¢ 48.00+1.82a 13.57+040b 039+0.10b 3430+096¢c 446.7+12.1 bc
96 25.14£0.73d  0.5349+0.0171d 46.99+193a 12.73+£033b 0.58+0.0la 21.62+£0.58d 4159+11.6¢
120 22.18+0.53d  0.5158+0.0180d 43.00+1.81a 1047+£029c 0.67+£0.02a 1544+£043d  4012+112¢

H: ARFEEROR B Z R R (P<0.05).

Note: The different letters symbolized the significant difference at P < 0.05 among the different treatments.
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3.2 FEREERITIEIR UV-B iB5HEIE RIS 1L R

PR P2 RR T (358 48, 72kT - m” - RS 9 UV-B AESHEEE, 5 SPUEL I HLENE
s, EFERPHN SOD. POD. CAT EHAMEEEET R, . P, &A% GSH 4%
PRI R B B Bk F e AR R C SRR UV-B a5 R4 & B30 (H RIS 5E UV-B 48 5 51 R 13
MEEBEERTHLFHREE THEY A GG AERRGE S, &R A FREE 55
(Herbinger et al., 2002; Daietal., 2004; De Bakker etal., 2005; XIJMSF1EH &, 2010; Iy 4%,
2010a, 2010b, 2010c), AWFRLEREZ —5.

W3R UV-B #85AE B 5 A K 178 A U DNA 25 B (2570 %%, 2006; FRZFEEM
KA, 2015; RIS 2%, 2017). I, 96 A1 120 k) - m™ - d' Kb ATAE— TR GG mk B4R 45 1 A SOD
1 POD ZEEEER 1, MM EU0EE G M B o 0 AT B ok 153 40— e AR K o0 W i 2 1 A L G A 3 [
(DNA) S5 sz ma RIF 1 5 o AR 3, 126105 350 BRI e 7 B 2R sk

ARIGE SEHY 58 UV-B 4R b #E ml 5 &AT R 443 ¢ &= N, SXIIAE A (20100
XSS (2010a, 2010b, 2010c) MILER—F, X AIAEZIG 5 UV-B 54800 7= A g MR 40 3 el 2
B FELEE R C MBS BRATS0, W5 AT R ZMR4EE 2 C ALBRB & 7 T 98042 B S v M 8 4
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It 7 45 RAHBUIE (Anelia et al., 2013); )54 GSH. £ MM ER S EH S 5i5MRIE
PR E B (R 55, 2015; Ef %5, 2016), MEAHEERAE & E s TXHR, X065 H AR
I UV-B fit A % (BERE T, 2007; Sheng et al., 20105 KK %, 2018), BUALRM i@
KRB RIX LYk E W UV-B 855, AR UV-B $a i Rl o i Fr (454 o

3.3 152 UV-B SETSESIARM At & ER MG ERERIT RMER

HA5R UV-B 48 S P05 A A 18 P 25 A0 5 B R 30 1) A0 (e 40kt o9 A O T (R 3 =R AN A
2015; e 2, 2017). 5k UV-B 485 6EE I 51 E A FE A AL B0 G i 8] 3 3 1) e & 16
it SALFEE (G UM B A P, R BREMI it RIS MRS & R, B
H17 RO A A FAE e B BOW G RE RIS #64E AT 25, 2018), ASIREG 45 S MR FF (Il T
BB HRR TIX— 5.

T B AR FL S A 41480 HyO, AR BRI CAT 3G MRS A 5%, Hy0, KR B 5 Hfhis 1
EARMIE L (Zhu et al., 2012). FFEEGRE (W55 72 kI - m™- d') () UV-B 5T AR AL S CAT.
SOD #1 POD &S5y, UiBAM 2 n] REFR R 7 RE M HoOns 11 13 A2 UV-B 8 S B il X
SEFEEE, BRI, BEA CAT SR VE G50 UV-B Ab PR A A B R0 A7) 8 B8 AN KRS, 5% H,0,
AR R CAT W BRRE ST, AN 51 A2 S FLIF BE Js /N R &R T S AL RR o

W58 UV-B fEGHR R it SR s FI2R S D3RS MR, ULUIIESE UV-B 565 512 4014 7%
A WEAS FISKFEAR T R 2 BB N (Swarna et al., 2012; BIEMGRAESR, 2017), X 5HBE RS E
FERADG . AW 25 SRR BN 9% UV-B 3R SR R A R R 402 8 T i PR B iy, st
PRI R GRS MR R AN EE ARG, X ERER T UV-B 5B 2 iHe R4 i, b Fiky)
B HG A CO, MBE B mMMHDEAER, FIHAFH P, TR Rt 5AESFLRHIA <. ok
UV-B a5 AR DNA Al H A EEAEY) K57 (Khoroshilova et al., 1990), tHAEHEIRH-S4AKIE
SIEER) CETEAEAESR, 2017), WHIBSE UV-B fE5HR n] B8 2 Fma ke Lt s & S Bl Ik [ 1k
AR [V R SR AR T A S5 4, b 51 S B e A VE AR S FLIR G, XA — D A% S

T H5E UV-B 5@ b3 n] ges it s, SRS A RE & REkBEAR D, R I =%
AR BN, SEH R A RS . H T ARG R TS FR G, BT AR b
BRisA, MR E G FEMERSAERKRE, H A TR, Fik S8R R
ERAE, HIREF RN RS AR SR

4 g

FE55 UV-B FE S A B BE BRI AT R I A A Fi[ i Ao SR, IR BAT TR N AR R AN,
W& UV-B 48 5 50 508 9 51 AT SR8 < IR R AN 5T AR 95 S5 IR FE AR B N s SR 72
ki - m?- d" UV-BFRSTAC R, AR i R e 5, RBUAPUE RS RISV SR, 4R R
C AR M WA RN 3998 UV-B 485 96 kI - m™ - d”' LA LI AT H 44145 SOD. POD
SEENE R 11 AT S DRI R SR RN L S AR R PURATE ER AR R, T S S
idiths FEACRGENIESE UV-B AT STHLE]+, oy ss UV-B FEi s miik, #la@id g inic
JAR GSH. % By AR AR SRR 2RI AT RE 2 R i UV-B 585, I 58 UV-B #8551 -
BT, RACEIAEE UV-B F8 55 5 2N 8% Jz LIy, W] LIS I i 5 & B AR AR SRRt A AL
Wi AR EVEIE 9 PUAAL R FTREIRUS UV-B F8 5T (R AR RGN, #hsedi2E 3K C, #E 1 52 Mt ARk
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