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Abstract: In order to understand the effects of ultraviolet B (UV-B) radiation on photosynthetic characteristics and
UV-B response gene UVRS expression of capsicum ( Capsicum annuum L.) , nine varieties (lines) of capsicum in Qinghai
province were selected as test materials, the treatment dose was 28.56 kJ/(m’ + d), and blank control was set. A total of
14 indices such as photosynthetic characteristics and morphological indices of seedling leaves were determined. Meanwhile,

the expression level of UVR8 was detected by real-time fluorescence quantitative PCR. The results showed that compared

with the control, the chlorophyll and carotenoid contents in
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inhibited the photosynthesis of leaves. Overall, UV-B
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that the relative expression of UVRS in Huamei 105 increased the most after UV-B treatment and was significantly higher

than that in the control group. In conclusion, most indices of Huamai 105 were significantly inhibited, and the utilization

rate of light energy was decreased. Therefore, Huamei 105 was a UV-B sensitive variety, and UVRS8 was expressed at a high

level in this variety, indicating that UVRS could actively respond to UV-B stress in the varieties that were not resistant to ul-

traviolet radiation.
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Table 1 Sequence of primers used in this study

Elk 2N Bl 702l

SIUVR81-F/R "-TCGTGGTGTGTGAGGTGTTT-3’

'-AAGAGAGAATGAGCTCCGCC-5'

SIUVR82-F/R '-TCAGTCCGGCCTTGGAAAGA-3’

5
3
5
3’-GATCCATTCTCTGTGGCGCT-5"
5
3
5
3

SIUVRS3-F/R "-GGGGCACCAATGAAAATGGG-3'

'-GTCCGCCAGAAGAATGTCCA-5'

UBI3-F/R "“TGTCCATCTGCTCTCTGTTG-3’

'-CACCCCAAGCACAATAAGAC-5'

1.3 HRAE 5SS
R B s Y R B K ] BT Excel 2010, Origin
2019, BAmGeiT oA SPss 21,

2 ZER5T

21 UV-BESMNABRGRM(MER)HEMLEHE
SEER B0

2.1.1 UV-B #a48s#ftet b o9 %rm K 1 ATLLER
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T Ak, FIRZE R ] 28.56 k)/(m® - d)
UV-B XU 77 4 G A 88 25 X6 S [ SR A (ah
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SR PR

A:Yxj2013-16;B: YTS2013-13; C. Ai#l 6 5 ; D AiH 2 5 E . 43 105;F:QB2016 K4 ;G ARASKHM H. B1401 ;1. HLEM 2 5,
1 #5M& B(UV-B) X ARRE@F (&R ) SR 5 RUFER I
Fig.1 Effects of ultraviolet B (UV-B) on leaf appearance of different pepper varieties ( lines)
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i, 5 CK A E, UV-B AbFRX 4% B AR (5 2R
YRR TC WS, 7 25 AT A5 AR R W, £ UV-B

AbFRE BB Rl (5 R ) IR R CEHLE T CK
AL AR R E 22 R

22 UV-BESHMNARGM(MER)HERSEXE
IR R

2.2.1 UV-B #52 RE S Ab (5 2 ) FRM sl b4
exeEz Y MK 3T LLEE, FEANME UV-B
AEFETR R AR B A BRSO, 25 BB B (5 3R ) R
R a MHERER b Y PR EEABKT CK, g
F a OB FRIR B R B BARS AD (T R ) 2L 105,
B CK FFET 59.43% SR BT LR R a & i
3 CK WA Thm (K 3A) 76 UV-B AbBE R, 5 CK A
b, AR b & 3 B B R A2 38 105 FIHL 2
FLUERRRE T 57.14% MR b & R /N R
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YTS2013-13, Tl T 26.19% (&l 3B) ; 1£ UV-B b3
T,5 CK M t, 288 8 b R & i R IR b 1y 2
QB2016 K4, 4 CK FEK T 14. 71% , R K Ay 2
B1401,°4 68.18% (& 3C), £ 3 It K45 R
7,5 CK M, UV-B FRGIX SRR IT 28K a
T IC A R (F 2 BRI T LA 8 AR
(Fh R ) M2 a F i (P<0.05) ;5 CK A, UV-

B W 5t W REAL T A5 B R (5 R) ISR b
;5 CK M EE, UV-B AL B 35 B4R T Bk QB2016
KA YTS2013-13 Hh iy AR BORUG AP (5 R ) 192550
W NRGE, RSP REN, 4 UV-B A B
BB (5D R ) MR R a AR b S E
Roay CK MEENA BEES

181
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. 14F ~
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w10 =
=6t #
4+
2k
™% % ¢ d ¢ f g h i c d ¢ f g h i
PRAUTFP (i R) PR (T R)
CCK: MUV-B

CK: 25 AR IR (TCIESS) s UV-B, 24Pk B 4RSI FT . a: Yxj2013-16;b: YTS2013-13 ;¢ it 6 55 d: ML 2 5 ;e #E25 105;1: QB2016 K4, g:

IREBKFRML; h: B1401 51, M 2 5,

2 UV-B ME#MEK S NEHE 0
Fig.2 Effects of UV-B on plant height and stem diameter of pepper seedlings
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Table 2 Plant height and stem diameter of different pepper varieties (lines) under different treatments

AR fb g =1 UV-B &/ﬁiﬁﬂ% CK 41 Evill Uv-B @fgzﬂ}ﬁ CK 4
(em) ZI MR 2 (em) (mm) ZEIAZER2E (mm)

Yxj2013-16 CK 15.97+0.52a -0.47+0.21b 3.85+0.28a -0.17+0.01e
UV-B 15.50+0.25a 3.68+0.22a

YTS2013-13 CK 10.47+0.48a -2.10£0.14e 4.04+0.44a -0.16+0.01e
UV-B 8.37+0.36h 3.8820.09a

i 6 = CK 13.40+0.37a -0.83+0.05¢ 4.19+0.29a -0.27+0.01f
UV-B 12.57+0.97a 3.92+0.34a

WAL 2 5 CK 16.47+1.16a -1.07+0.05¢ 3.67+0.34a 0.16+0.01a
UV-B 15.40+0.49a 3.8320.38a

455105 CK 14.83+0.41a -3.20+0.08f 2.82+0.42a 0.13+0.01a
UV-B 11.63+1.06b 2.95+0.20a

QB2016 K4 CK 14.47+0.12a -4.24+0.12¢g 3.992+0.28a -0.08+0.01d
UV-B 10.23+0.27b 3.91£0.20a

SRERC IR CK 10.20+0.22a 0.27+0.01a 3.650.40a 0+0c
UV-B 10.47+0.43a 3.65£0.05a

B1401 CK 10.87+1.16a -1.650.04d 4.11x0.43a -0.54+0.01g
UV-B 9.22+0.81a 3.570.50a

GEL VA CK 16.03+0.70a -0.86+0.05¢ 3.00+0.21a 0.09+0.01b
UV-B 15.17+0.64a 3.09+0.13a

[Al— & Ah (R ) B AS R AL B R b R RN P8R 22 572 .35 (P<0.05) ; UV-B A HEZH 5 CK 2 8 B 22 (5 An A AN RVNG FRER R AN

[5] b (2R ) ORI 22 53 B3 (P<0. 05) o CK UV-B WLIEI 2 3,
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Fig.3 Effects of UV-B on photosynthetic pigment content of different varieties (lines) of pepper seedlings

2.2.2 UV-B #2343 RE s (50 R ) #RA4) % »F R
KHaFrm 4 UV-B ARG, 5 CK M H, 453
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RN T R (B E CO, Mk EEH RN I
e (K 4), 4 UV-B b5, 5 CK ML, SR#D
KBy ¥ o6 A B3R R BN, b 13.02%,
Yxj2013-16 1t G 3 3R B MR 05 K, 75 48.90% ( &
4A), £ UV-B b3, 5 CK ML, 4535 105 . FH 4
W2 5 I 75 1 HORBE IR AR, Hirh 4238 105 1Y
FEME A CK FRET 67.65% (& 4B) . 1 Jifd fa]
CO, Wk BEJ7 1R, 5 CK M L, A2 38 105 B MafE] CO, ¥
IR RO, K 35.46% (Kl 4C) . st RALSE
M, 5 CK AH L, SRR R A2 Ak W B2 S50y, A
W6 5 B AR AR B2 S5 K, AL 6 5 i S AL 3 BE X
MR T 80.00% (1€ 4D) . HIK 4 FE i, 5 CK A
Lt , UV-B 48 50T AR AR BRARUAY ¥ 6 & R S ALR
JETCR B 2 REAR T Al 8 > BB
(M &R) EOLEH R S FE (P<0.05) ;5 CK
AR, UV-B ZEFEXF YTS2013-13 B M H] CO, ¥ FE G
e S ARENTE S5 BN {W R ¥ Y L@ TE PRl
ffLla] CO, ¥ B ;5 CK M E, UV-B &b P X SR #4535
BT 6 5 B ZE I A T0 tnd 25 ], )0 g 25 AR T
HARHMFP (S R) MZEBHR, 2085 R
FW, 28 UV-B A0 B2 B TP (4 R ) ot &l
AT ZEBER ME COMES CK 12
HIAAAAE 5 25 5

2.2.3 UV-B #4* R Bl du #F (5 2 ) #hM 40 ¥ &
KA Hm B UV-BEHEFLIE, 5 CK M
Lo, A Sl B (5 R ) B0 1R 9 6 34
Horp SRR BB A8 W e/, 4B 98 105 1Y AR I B

K, H CK 7 49.29% (& 5A) , 22 UV-B %8 5 4b Bt
J&, 5 CK AL, SRR B F, 28 W /), AR 5
105 B F_ 78 0E K, H CK i 45.13% (E 5B) o &
SRR BRI , £ BB B (& R ) 1 W) e
FERCR RN CK>UV-B b3 Hid UV-B Ab # X}
4236105 {52 M i 25 LAl BROALS B (O R ) FEAb
M5 CK R 2ZERAEE (B S5C.%S5), £ UV-
B ARFRR 25 UL A (A R ) OB A 2R T K R AL
AR E R HCK>UV-B 4 HE UV-B XHE3E 105 (1)
qP S i K, B CK FEAIR T 15.79% (# 5D) . BR
SRARA BRI | A BB Fh (5 R ARGk 2
K 2B UV-B AbBR S B/ T K, Hidp SRR K
BRI AR A K 2280 CK AH R IR/ 4
2105 ARG VR R R AL CK A AR IR ok,
b CKAK 72.41% (B SE) . HHEE S Fih, 5 CK
Eb, UV-B % 5 b 3 & 52 & TR 6 5 il 2
S OHAM 2 SRR 105 ) F,(P<0.05) , /B X%}
FLAd LA BRBSUS Bl (i 3R ) B FJC I 3552 0 5 AR AR
KB F 2 UV-B AbH 5 5 CK A EEJC &2
1 B A 8 AR B (&) 1Y F, AR ERE
i%; 5 CK A, UV-B A B BRAEZE 105 S0 HAl
BRI CHE)W F/F JCREE ;5 CK
b, UV-B Zb38 5 R T Yxj2013-16 ikl 2 5
#3105 ,0B2016 K4 B1401 HF LM 2 51 ¢P;
5 CK AL, UV-B 4b P 3% AR T K 2 BO8ttin
(&R ) W NPQ, J7 225 B 85 R W, 4 UV-B
OISR LA BB A (SR F,F, .
qP \NPQ FHECT CK A8 A it Z R AA7E 10 35 25 57
UV-B b BEXFAE3E 105 2 M6 S 00 52 fc B 5, %
SRAB KA 8 BR 15 /N
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Table 3 Photosynthetic pigment content of different pepper varieties (lines) under different treatments

UV-B 4b 4 5 CK

uv

-B 4bHI4 5 CK

nEaR)  omm TERaEE Teo pnpeg s MERDEIR D gy, RO MREH AN RN
(me/e) S RE (g (S GRMZmgs (Y SR (me)

Yxj2013-16 CK 1.19+£0.03a -0.46+0.01d 0.34+0.01a -0.11£0a 0.31+£0.03a -0.12+0.01b
UV-B 0.73+0.02b 0.23+0.02b 0.19+0.01b

YTS2013-13 CK 1.57+0.03a -0.22+0.01b 0.84+0.01a -0.22+0.01ab 0.24+0.03a -0.05+£0.01a
UV-B 1.35+0.01b 0.62+0.03b 0.19+0.01a

it 6 5 CK 2.06+0.04a -0.97+0.01¢g 1.05+£0.02a -0.52+0.04d 0.36+0.04a -0.13+0.01bc
UV-B 1.09+0.04b 0.53+0.02b 0.23+0.04b

it 2 5 CK 2.65+0.03a -0.77+0.01e 0.70+0.02a -0.40+0.08cd 0.42+0.03a -0.17+0d
UV-B 1.88+0.02b 0.30+0.06b 0.25+0.01b

£ 105 CK 2.12+0.04a -1.26+0.02h 0.70+0.02a -0.40+0.02¢d 0.46+0.04a -0.25+0.02e
UV-B 0.86+0.02b 0.30+0.01b 0.21+0.01b

QB2016 KA CK 1.84+0.05a -0.20+0.01b 0.98+0.02a -0.38+0.07¢ 0.34+0.05a -0.05+0.02a
UV-B 1.64+0.06b 0.60+0.05b 0.29+0.06a

IRER B CK 1.71£0.03a 0.01£0a 0.53£0.02a -0.17£0.01a 0.43+£0.03a -0.17+0d
UV-B 1.72+£0.02a 0.36+0.06b 0.26+0.02b

B1401 CK 2.65+0.02a -0.39+£0.01¢ 0.84+0.01a -0.41+0.03cd 0.44+0.02a -0.30+0f
UV-B 2.26+0.03b 0.43+0.02b 0.14+0.02b

FHLM 2 5 CK 2.03+£0.03a -0.83+0.01f 0.68+0.01a -0.31+0.03bc 0.45+0.03a -0.15+0.01bed
UV-B 1.20£0.04b 0.37+0.02b 0.30+0.04b

[F]— & o (R ) BRI AR TR AL B IR AR R/ NG FBER R 25 57 8 3 (P<0. 05) ; UV-B ALBHAl 5 CK Al Z I 2l 5 A A RV/NG FRER R A
[l i ol (22 HARIE] 22 57 3% (P<0. 05) , CK,UV-B WL 2 3,
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Fig.4 Effects of UV-B on respiration parameters of different pepper seedlings
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x4 FEBEWET(RER)ETERLETHFRSH

Table 4 Respiratory parameters of different pepper varieties (lines) under different treatments

p UV-B AbIRAL 5 CK C UV-B 4B 5 CK T UV-B At CK c UV-B AbHLS CK
AP  ALRE n, o IR P22 : IR €22 T, BMIRY T2 . I 6,22
Liamol )1t mes)) POV ity Lol 0Ty gy BV O] )]

Yxj2013-16  CK  6.83+0.12a  -3.34x028d  345.60+237b  37.58+3.52c  0.83:0.05a  —0.1420.0lab 0.06:0a -0.01+0.01ab
UV-B  3.49:0.38b 383.18+5.80a 0.69+0.01b 0.05:0b

YTS2013-13 €K 7.25$02la  —2.12#038b  358.32:10.6la 11784392  0.52+0.05a  —0.18+0.0lab 0.04:0a ~0.01+0ab
UV-B  5.13:0.58b 370.10+13.03a 0.340.03b 0.0320b

Wil62  CK  7.85:043a  -3.23x0.08d  337.79:1.63b  5697#4.11b  052#005a  -0.11+0.0lab 0.05+0a -0.04+0d
UV-B  4.62+0.51b 394.76+5.74a 0.41:0.04a 0.01+0b

25 CK  7.90£040a  -3.42+0.08d  358.72+4.38b  21.65:071d  0.74x0.05a  —0.150.02ab 0.04+0a -0.02+0bc
UV-B  4.48+047b 380.37+3.77a 0.59+0.01b 0.02+0b

£ 105 CK 112130522  —451%0.13¢  278.69+3.19b ~ 9883+122a  1.02+0.05a  —0.69+0c 0.07+0a ~0.03+0cd
UV-B  6.7020.64b 377.5242.42a 0.33+0.03b 0.04+0b

QB2016 K4% CK  10.59+0.55a  -3.01£047cd  291.93x3.66b  97.1742.65a  0.50£0.05a  —0.2120.02ab 0.040a -0.02+0bc
UV-B  7.58+0.24b 389.10+5.26a 0.29+0.07b 0.02:+0b

SRR CK 7.68£0.65a  —1.00+0.56a  347.55+335h  25.80+390d  0.25+0.05a  —0.08+0.0la 0.040a -00a
UV-B  6.68+0.18a 373.35+5.22a 0.17+0.05a 0.04+0a

B1401 CK  7.86+038a  —227#024bc 316.10£7.57b  60.93:2.07b  0.56:0.06a  —0.18+0.0lab 0.06:0a ~0.03+0cd
UV-B  5.59:0.18b 377.03+9.54a 0.38£0.04b 0.030b

HLI2S CK  1060£057a  —34420.14d  296.08+2.65h  58.84+3.19p  050£0.06a  -0.32+0.02b 0.03+0a -0.02+0bc
UV-B  7.16:0.44b 354.92+2.62a 0.18+0.05b 0.01=0b

P, HOCE A ME] COMEE; T, ZE A, 6, AL BE . [al— WAl (2R ) BRI A [a] 4cb B 8] A S [R) /NG 7 B R0 22 53¢ 0. 36 (P<
0.05) ;UV-B 4bBHEH 5 CK 42 [l A 22 (B IS AR A AN R/ING RS A [A] iR (il 22 ) BRARIE] 28 52 .35 (P<0. 05) , CK UV-B WL 2 3,
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Fig.5 Effects of UV-B on fluorescence parameters of different pepper seedlingss
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Table 5 Fluorescence parameters of different pepper varieties ( lines) under different treatments

UV-B 4bFRL 5 UV-B Zb#g] 5 UV-B 4bFRL 5 UV-B Zb¥ig] 5 UV-B 4bFRH 5
Gl | F, CKYlzmEm F, CK4ZMW F/F, CKHAZEMN ¢  CKAZFE  NPQ CK 42 [alRY
F22 F2% F/F, 2% qP % NPQ %
Yxj2013-16 CK 272.65+ 1698+ 141415+ -381.11+ 0.81+ -0.04 0.83+ ~0.09+ 0.35+ -0.15+
4.26a 3.75¢ 14.65a 1.06e 0.02a Oe Oa Ob Oa 0d
UV-B  280.63x 1 033.04+ 0.77+ 0.74= 0.20+
8.0la 14.16b 0.0la 0b 0Ob
YTS2013-13 CK 166.16+ 575+« 84254+  —113.60= 0.81+ -0.01+ 0.82+ —0.04=+ 0.48+ —0.16x
2.70a 1.18d 597a 7.00b 0.0la Ob 0.0la 0a 0a Oe
UV-B  17191% 728 94+ 0.80+ 0.78+ 0.32+
3.64a 12.90b 0.0la 0.03a 0Ob
fit 6 = CK 180.37+ 4042+ 147367+ —467.79+ 0.77+ -0.01+ 0.90+ -0.03+ 0.32+ -0.18+
4.40b 3.70b 20.74a 2.87g 0.0la 0b 0.0la 0.0la 0a of
UV-B 22079+ 1 005.88+ 0.76+ 0.87+ 0.14+
8.08a 23.45b 0.02a 0.03a 0b
ik 2 5 CK 227.40+ 4128+ 138742+ -430.53+ 0.77+ -0.01+ 0.99+ -0.10+ 0.37+ -0.03+
4.86b 1.36b 17.20a 6.28( 0.02a 0b 0.02a 0Ob 0.0la 0Ob
UV-B  268.68% 956.89+ 0.76+ 0.89+ 0.34+
599 23.40b 0.0la 0.04b 0.01b
12 105 CK 183.51+ 9045+ 146029+ —658.97+ 0.80+ -0.04+ 0.95+ -0.15+ 0.87+ -0.63+
4.02b 5.27a 236la 15.9%h 0.0la Oe 0.0la 0.0lc 0.0la 0.01i
UV-B  273.96x 801.32+ 0.76+ 0.80+ 024+
9.29a 7.66b 0.01b 0.02b 0b
QB 2016 R4 CK 24545+ 1837+ 147874+ —191.59+ 0.80+ -0.02+ 0.89+ —0.12+ 0.61+ -0.23+
5.83a 5.12¢ 15.74a 8.84d 0.02a Oc 0.0la Ob 0.0la Og
UV-B  263.82% 1 287.15+ 0.78+ 0.77+ 0.38+
10.9%4a 24.53b 0.0la 0.02b 0.01b
IRESKCH CK 24821+ 456+ 970.96+ 14.27+ 0.80+ 0.01+ 0.88=+ -0.02+ 043+ 0.4+
2.50a 4.88d 5.08a 457a 0.02a 0Oa 0.03a 0a 0.0la 0a
UV-B 25277+ 985.23+ 0.81+ 0.86+ 047+
7.38a 9.54a 0.0la 0.02a 0.01b
B1401 CK 239.32+ 1242+ 142040+ -152.50+ 0.81+ -0.03+ 0.82+ ~0.09+ 042+ -0.10+
2.59 3.22¢d 1891a 4.53¢ 0.02a od 0.0la 0.01b 0.0la Oc
UV-B  251.74% 1 267.90+ 0.78+ 0.73+ 0.32+
579 23.34b 0.0la 0b 0.01b
HLM2E (K 221.60+ 4338+ 132498+ —375.48= 0.80+ -0.02+ 0.89+ —0.04= 0.82+ -0.57«
3.39b 4.11b 16.95a 4.57¢ 0.0la Oc 0.0la 0a 0.0la Oh
UV-B 26498+ 949.50+ 0.78+ 0.85+ 0.25+
7.39a 12.48b 0.0la 0.01b 0.01b

F o IRTOC F, BRI F /F, JEWDERER AR NPQ ALV R BB P DB KRB, 7] — Rl (2R ) OB AN [R] Ak 22 )
( =}

bRAE A F/ING FhEeoR 25 5 8.2 (P<0.05) ; UV-B AL B4 5 CK 20 22 W] I 228 S AR A A Rl/INE FBEFR R AN [R] b

0.05), CK.UV-B W 2 ¥,

2.3 UV-B @S ERMAELIMEXLERE UVRS &
XER R

X5 9 AR Bl (i R ) B R AT UV-B R
SRR % H o UVRS BYAEXT A T TG
WA, W 6 s, 5 CK A, UV-B 48 5 4k 2
(R 53 BRASUSS Bl (Al 3R ) 19 UVRS AR R 3k £ R 3
RS, £ UV-B S, 5 CK M,
#3105, Yxj2013-16 M i) UVRS AHXT R ik &
B WRAL K, Hodh 4 3E 105 () UVRS FH X 35 B 48

2R ) BUE 22 5 83 (P<

CK 3T 1 158.14% , i AR #RAS AR L YTS2013-13
1) UVRS A% 3R 5 &8 CK B&Ek, K 6 AILLE
W, UV-B @SB EHIN T Yxj2013-16 4E3E 105 1
UVRS FiXT 32355 (P<0.05) , I THiHL 2 5 fitll
6 T UA KT LEML 2 5, UV-B 4b B %k H At J LA SRR
A (5 R ) W UVRS M ik A B 5
LT RE W], 2 UV-B AL 5, 4% B S Fh
UVR8 MIX F ik AN T CK AYARfb i 2 6] A7 75 i
EER,
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Fig.6 Effects of UV-B on the expression of UVRS in leaves of
pepper seedlings

F6 TEHEMEM(MR)ERELLETH UVRS HXFRIAE
Table 6 Relative expression levels of UVRS in different pepper va-

rieties (lines) under different treatments

UV-B 4 #41 5 cK

sicmE)  omm SVEI i oves e
Tk

Yxj2013-16 CK 21.79+0.84b 25.86+0.71a
UV-B 47.65£0.56a

YTS2013-13 CK 21.71£0.27a -2.21+1.04f
UV-B 19.50+1.00b

i 6 = CK 5.53+0.24a 6.69+0.90d
UV-B 12.22+0.58a

Mk 2 5 CK 22.15+0.25a 12.34+1.10¢
UV-B 34.49+0.79a

435 105 CK 1.72+0.19b 19.92+0.86b
UV-B 21.64+0.53a

QB2016 K4 CK 22.79+0.30a -0.08+0.99¢
UV-B 22.71+0.71b

SRERC IR CK 4.78+0.61a -2.17£0.77f
UV-B 2.61+0.62b

B1401 CK 20.63+0.53a -0.18+1.42¢f
UV-B 20.45+1.34b

HLEM 25 CK 20.28+1.02a -0.67+0.09¢f
UV-B 19.6120.55a

[ — & ol (2R ) BRAUR AN ] A B (R B 5 AN R NE R R 25 55
#(P<0.05);UV-B ZbBEAH 5 CK 41 22 8] i) 2 (R tn A R F/NG F
BEFIRANE] SRR (5L R ) ORI 25 57 .35 (P<0.05) . CK UV-B WLE
2,

3 1 e

UV-B 48 5 X6 4 4 5 20 0 G 11 R0, 2> {4l
YR B T SRR & AR, JF BRI R AR AR K
(EFEAAE D=5 ) 1k VR SRy 6 Y
HEE 2 H [ ARG UV-B B S 23 fd H Py 3B
AL RZ B RS2 B E R i
SR WA RIS LY AR,
W T SR AR AR A BT S DG A S AR T A, At B
MU (5 R ) 4 UV-B 585 M R e im 34 H BUAR ]
TR AY L (0 55 B, X 5 AT N B BFIe 45 310 — 3%,
PREAVE A TR A e b B 25 2 IO SR 1) 1
R, WA PR PR SEAT A OCHESE . BT ATEXT
Jurit o) RGP0 NG Y R g R e B, AR
HMEERST AT IR IR = A FEAREF AT R, 4
KEHSABME P (B R) RS Z UV-B 4h 3
JEA ANRIREBE (R [, S AFgR 2 o — 3,

UV-B 58 5TBR TR AS bR i RE A &
AA R BERE A OGS R4, UV-B bt Xt T
ARG AV P 8 390 1l — 4 30 a4 14 M) A A
O SEREPE ImE R S8 A TGP s > CO,
RE AR A RSB 55— 5 1T, UV-B al {2 i
A AL DA SR s i, 5 RS FL S B R R, i
MR EE AR RIS HUE
YA VERM I ERREL , St M g Z 9o
SR DU R R G REM IR L i At R Y
HBRAR T BRI ST A BE, SE A Y UV-B
FRATXHURE AT o Z OO R, R G RE
AR JeAb 22K R ECEFARREAR, NPQ 2 T
M LEARTFSE T, 5 CK AH L, UV-B Ab 2B i j%
8T ZIABBUT T (T R) BDEA AR (4R a M
GEFE DAY N R) S RAIL SR, A B K
[ 32 B MR AR A G A ik 5 R e 25 A T
ZEE—8, KBS E L, & UV-B R 4T
Ja AR, FLERDEBE R AL EOR ik K R 5%
BEAR X S AR ZE O BRI (SR F/F,
qP 2 UV-B o35 AR AR — 8, ZTEARM R,
5 CK ML, UV-B AbBE S (B R NPQ T R iX
AR A ) XS MR AE RO ST 451 AR I, T SR IR A AR
7T AR AL BT A, R EOC RS2

UVRS & UV-B #F5}I5 i JCHE R 2 R 2 i
NI LB, 42 UV-B 5891 5, i T %1 7 A #E
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W ) UVRS ARX Rk w03y M, Ui UVRS fiE
BRI, UV-B B B FEARBFFT 4855 105
[ UVRS XA 48 UV-B Ab 3G [ THiR B foR,
Uil AZ UV-B 19RE 71 ek, RI4ESE 105 4L UV-
B HE I AT RERL 55, 235 105 B KER LB fetnti sz
) TR, T BOH G RE R SR BRI, R0 0L A
UV-B ARl

4 45

ZE b R N 28.56 kJ/(m? - d) B UV-B
Ab BSE A 5 PR A v AE E REEAIR T BRI
R aR R SR RS MR AR DR ZET
SERTENCSEL, BRI H CRE I FH R B,
AT i S5 B4 1 i e 06 A A . B, UVRS
FEXT R 35 i R IR A 45 S R, 28. 56
kJ/(m® - d) UV-B LB 5, UVRS 1Y HH XT3 35 & 78
35105 M R g TR R B K, R L 28. 56
kJ/(m® - d) UV-B %8 5 76— 5 it 18] P9 b, B8 5% i) 1%
LD G SR TR, ARSI ST g 5 b X R 40 1 344
TEESN L ER I, WL HR R T UV-B A3 5 BRAR S 1
WA FRRIE  CHER Z S RA Rk B ARk,
JEHbL X B 48 A i b 0 1 AN S R A BT 4R AL T ST AR
BEANTT 0], A5 Ak 25 78 B R R B R
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