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Abstract; The purpose of this study was to investigate the effects of different nitrogen conditions on anti-UV-B matter and
protective enzymes in leaves of the millet plant in the florescence period. Potted millet ( Setaria italica (L.) Beauv. )
plants grown outdoors, under 1. 875 mmol-L "and 15 mmol-L ™" nitrogen respectively, were exposed to enhanced UV-B
radiation (7.12 kJ-m >d™") for experimentation. Determined were the contents of flavonoids, activities of phenylalanine
ammonia-lyase (PAL), ascorbate peroxidase ( ASP), catalase ( CAT), peroxidase (POD) and superoxide dismutase

(SOD). PAL activity in leaves of millet plants grown under the lower nitrogen condition was increased significantly
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compared to that under the higher nitrogen condition. Contents of flavonoids in leaves of millet plants had no significant
difference between the lower and higher nitrogen conditions during the period of florescence,, no matter whether exposed to
enhanced UV-B radiation or not, except that a significant increase occurred in the content of flavonoids when under the
lower nitrogen condition and enhanced UV-B radiation during the end of florescence. These results suggested that no matter
whether the treatment of enhanced UV-B radiation was imposed or not in the florescence period, different nitrogen
conditions evidently did not affect the content of flavonoids in millet leaves, although the lower nitrogen condition was more
favorable to improved PAL activity in millet leaves than was the higher nitrogen condition. Furthermore, in leaves of millet
plants grown under the lower nitrogen condition, SOD activity was increased significantly all the time; CAT activity was
decreased significantly only in the mid-term of the florescence period; POD activity was increased significantly only in the
early and the late florescence period; and, ASP activity was not increased significantly compared to that under the higher
nitrogen condition unless exposed to enhanced UV-B radiation during the whole florescence period. Meanwhile, with
exposure to enhanced UV-B radiation in the florescence period, CAT activity was decreased while SOD activity was
increased, both significantly, in leaves of millet plants grown under the lower nitrogen condition compared to those under
the higher nitrogen condition. However, ASP and POD activities had no significant difference in leaves of millet plants
grown under either the lower or higher nitrogen conditions. Thus, the results implied that the effects of different nitrogen
conditions on protective enzymes in millet leaves were limited during the florescence period, especially under conditions of

exposure to enhanced UV-B radiation.
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millet ( Setaria italica (L. ) Beauv. )

HRRRER G R UV-B I\EHE A YE R K EE. SAPRAR, UV-B BE
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EAHE A ER AR AROAEEYW" " . BRA XAREE AT T ALY RN R YR
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BRI AT & D I, B4E7 % UV-B R 5T R XHE Y 820 AL R A R s m E e
B BRI B , UV-B 4RSS0 FEAE B M I U AN A 20, T A #E 0 32 UV-B 3R 3t R &K
SRR R R, HAEBUR G SE R SRR Y AR R AT ARG S UM SC . 4R, 7 RINE P R AR KFX7F
ALY F BT UV-B SRS IR BLRA AR W R O K R R BRI BT R AL I, Bk, ABT 5T
A REAFKFRERE T RIS T (Setaria italica (L.) Beauv. ) TEFFEM AT — 2RI UV-B IRETALE, 1
RE M LB AL B AR o SR B & B PAL RIS M IR B 2257, FFmi H o A SC AR AL AR A AR R 2 L
AR, B BB R, o 2k UV-B 485 H 28R BLR T M RBE R FERELT
SAEYIGT UV-B SBETER S, GERF IS N ™ & , T3 28 € 2R URAB LB D EIE SR RAR AR 55%
1 ##5FEE
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HAS TR e 80, i dbE RAMR R AL, FT2 5% W RRHTEE 30 min, FHEBE TR,
30 TR 24 b, BENEFHTEA 0. 5L LRGEALHLIRAERFHEFRT, HFHEKH 3 FEH
G, FRETEREE MR EERBE TR N, R K—, 83 d 52 1 K 174 Hoagland EF W, 4R
0.25L, FAEMMIEAEMBTIN, RIGERAE 2 BB, 2006 47 AP A TERIEARTHIE, U
W S A RTER , H FTA A RHEEDL A AN 5 HIPEHE LA 15 mmol - L™ A 1. 875 mmol -L ™" BRI B FHR W
PP RZRBZEFREHIHET Hoagland EFW, HHF RBLSUMSRIEAGTE. BRERBEAFRSL,P,
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#£2006 4F 7 B FAIE KA R AR FEAKCER R A T WRARREDL &0 AW 4L, ZUCETA MR A 4
AN R A (TL) ,Hih0 15 mmol - L™ W ZE A BATHR UV-B BT H; B4R + UV-B 4 (T2), #ifm 15
mmol - L™ S F I AT UV-B 585403 AR (T3) , Jifin 1. 875 mmol - L™ W R{EAH17H5 UV-B $E 5t
AbFE AR + UV-B 41(T4) ,Jifn 1. 875 mmol - L™ R Z 4TI UV-B 5T H, AEFEIMTE LRk
HLIRBFST BT A 7=, BT R 290 ~ 400 nm) SFAT B H TR L7, A THE IR UV-B 4551 (280 ~320 nm),
A3 UV-B 88T (LR TSRt AN s 42 7=) il & UV-B iR 8 , MIEMA LB REIT T2 f1 T4 14
BB UV-B ABSHREERN 7. 12 kI -m > d ™' ( UHERRTRES M-SR 01 ) , 2948 4 T H K bR X 2006 45 8 EifHER
25% REZTWHPRGL . LI AR T B SRR Z R EE R 4 RHE & UV-B 155, FN 8 X E#k
7] — AL EH P AE AR B9 A7 B LARIIE [R]— AL BR4H AR R 4 2 30351 UV-B 38 5%, 534, AIRIEA L34 UV-A
8 31(320 ~400 nm) —F, T1 1 T3 W AEAMTE BRI FEE 0. 18 mm /) mylar BEERE{LLLE UV-A &
o, R UV-B ANEEM 7 H 26 HAEMIEAHBERIFF MG, 21 8 B 10 HAEMREAE I FF LR HE A E R 4
o FEAHEFIREE 6.11.16 K 9:00 EATRAE, SRALRT ] 43 %d B F FAERIH AR . BRI A
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1.2 REFERS S E0NE
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LA € 24 T 8 min 5 mg B H 2% H,0, 19 mmol $FE/REEEM: . PidF MR S (ASP) W E S
4 Nakano 1 Asada'”’ D) % Knorzer 2" 71k, IWE K4 T 8 min 5 mg B HEALHIR MR (AsA) 1
mmol 3 RBEE M. SOD JEHME S M Stewert 7l Bewley' ' ) NBT 3k , L 45 8007 i 8] Pyl Y6 AL 3R IR 50%
B IEPUME(NBT) 2 1 AN EgE MM U, IS E S B EMmE L. R TESEEOSENERA
Bradford 73", DA4F 95 L& 1 AR Ho
2 HER5HH
2.1 358 UV-B B5 5XARFKER ZBAOHES A RIS F i A JE 8B  PAL J& P 692

B 1 8o, 7R B, A A (T Mk i B85S 8 258 L AH TRNEEPAL FHN 5%k L
FHAREERAFRIF LR, MK FRE M LI TR UV-B BHHEB(T2) AR A 25 8 &8 PAL 1%
BB E AL - AR EN SR T REL, K PAL IBEHERSE 16 d i3k BFKF(p <
0.05), fIRER4L(T3) AR F K& B7ER A BH R 2 55 B ASRE R T FEa e, i PAL \EHNE—H
EFAESEAHETFRAL, B PAL HHERAR N CHY N2 B EF SRR B EKFE (p <0.05,6 d At;p <
0.01,11 d #1116 d i) , TARE + UV-B 4 (T4) KN F 2R & 8 1 PAL 7R MNMEEBRIYE A8
#, SHEALMLL, KEMS R 6 d KT /EE, MR TEH (p <0.05,16 d i) , i PAL FEN—H&
FTEE(p<0.01,11 d&t) . MAF A + UV-BHEHE + UV-B HAH,16 d B, RA + UV-B AR A
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KEMSERERTHA +UV-B4(p <0.05) ;MH PAL EHGAEERMBEHR EERREERTER +
UV-B 4% (p <0.05,6 d #1 11 d A ;p <0.01,16 d A}) .
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Fig. 1 Effects of enhanced UV-B radiation and different nitrogen conditions on flavonoids and PAL activity in millet ( Setarigitalica (L. ) Beauv. )

leaves in the florescence period
T1 .5 % 4 Higher nitrogen; T2 ; B &, + UV-B 41 Higher nitrogen plus enhanced UV-B radiation; T3 ; {248 Lower nitrogen; T4 :{#& + UV-B 41

Lower nitrogen plus enhanced UV-B radiation; T [F] the same below

2.2 358 UV-B 3BS 5XIAFEKER BLEX IS T it A R BEIE R

A 2 VT I, , A b B3 A R S A A A R e ASP . SOD V& 2 BT I FHa i CAT.POD JE 4 2 T T [
B, 7fEIERE 3R UV-B 385 (T2) ,4E#EM i+ ASP.POD 1 SOD F5:7EAL BB R] ¥ 2 L A4 CAT 1§
PR PR SR A A e, ASP 71 POD {42 B 7E 16 d BHiA B K (p <0.05) ,SOD FE 4125
7 16 d B AR B E K (p <0.01) 1 CAT (& T BEZE 11 d ik BE K, RELMMRM 5 ASP,CAT 1
POD 7ERA LB R B T G L%, T SOD &M NMRS — & b FHadty; R B A 4 i, i ASP & it
R CEBAR Y TR E 25, CAT [EH T FREAE 11 d B AR B &K (p <0.01) ,POD 1E¥4 LFH7E 6 d 116
d At 33k BE KT (p <0.05) ,SOD FEMENIZE A TR ] B & SR BE R/ TR A4 (p <0.05,6 d;p <0.01,
11 df116 d), & +UV-B A 58 4& + UV-B 4AH#RN i ASP.CAT.POD F1 SOD {435 {k s % A —3, [F]
A AE b, AR - ASP 1EME7E 11 d 116 d B BE RS (p <0.05) ;CAT 1EELE 6 d 7116 d Bf BERER
(p <0.05) ;POD JEMAE 6 d BB EREK(p <0.05) iZE 11d F1 16d Bt B (p <0.05) ;80D 7£ 6d A} B &
RFEH 1 16 UK BEST/EHE (p <0.01), MELIHMEE + UV-B H5HE + UV-B AN F X 4
PR ERR RS A B, B BRI + UV-B 4R 5 ASP.POD {E# 58K + UV-B AL LB E
Z5,CAT itk B E SR BERT/EE (p <0.05,6 d;p <0.01,11 d 116 d) iy SOD {4 M B & 2tk B & =
FE#H(p<0.05,6 d;p<0.01,11 dFf116 d),
3 itig

— AN , 2R T R CRTBEL 2 UV-B 48592 I T Xt UV-B 48 5% ST BN 7% 14 & (active oxygen) 11
0,7, - OH.H,0,.'0,%) ¥4 K LA S h Hat WA H i 5 £, PAL RKEM &R BHH—1%
GEmy, K EERRRNER ARBET AT B SR RAR N, B2 — R ARER" A SR AE K ENE
W Z PR A EZ A RERED ™, PAL ZE#FTHE UV-B BHASWNE , X8IV 2E
YypSETE ST UV-B B AR —FFE™ . T PAL REHFIRAE S PAL EHIE ™, B A5
FHFEAITI R UV-B a5 BN AR R R K F T AEKNE T PAL S A SN REZ BT HEE
RZEPIS FREEN BT UV-B E5 RN —FREI. BRIER UV-B E550, PAL {EHE 02 A 5 H
TUREHEW, BoEPIRIREBR, RET 8T S350 PAL EH F5a " WS PAL FHIHE
XARHRPEITED . ENMEHPRELAS 7 PALERFEA SR ESRKBES TRAL.
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Fig.2 Effect of enhanced UV-B radiation and different nitrogen conditions on the activities of protective enzymes in millet ( Setariaitalica (L.)

Beauv. ) leaves in the florescence period

HAR T Bkl PAL S ARSIy BRI 54K R T A XEHRE RSB, Jones %™ £
HEEAFREHEE(PCM) #— Ui, EAR S RS BER S BOvR RN AR ETE S, Hr AL L3 PAL
GRS . PALEHIR , AR ERENNBIRY RS B &5 K%, MABRELRPEAR, B
TR RR + UV-B A48 7 PAL B —HBEZ I ERBERTRRA + UV-BAS T, XUHHATILEE
FEFTAEABEATIE R UV-B SR 5H0H, BURRF K3 TR A T A PAL SR EH BAN TERERRK
Fo BRUARBIFI N B R FINLGE Sk, 2 RIES TARKR T AZE R MK F N, 7T R/
PAL IR B TR EREMAYR AR ESME, MR Beges F A XM T BINLHINE 5K
YRR IS Y) DNA seB ML KRB Y B RS , X — Bt Josea By T4 A T34t UV-B B5HE
FRIRES , B ERRAF A oA EA T BN TR UV-B SBAHEM T a2

R, R FERTERIMER + UV-B A TH A REMTEBERTREAUDARRA + UV-B A
Hb, FERMBED TSP AT R B S22 UV-B @5 U REZKTFREBHEW, XLFERE
BBREER® R R A, REREEE, NERERE PAL BLER BUR X WHIRE G P12 R
FEEL B AENR ISR, BRI RAEZBAESRRRZ " BRI NS T A L EwH A&
RORAEAL S PAL TEHAR L 6] F] BEAF7E I A00RL - th TR 48 T IR RIEREAX 10 RRZEA , B AE I ]
b RE BT GBI LA AR 9 AL BE i 1] X LAAE B, SR & B TR A N M R Rk R PAL HE 4
FHEAREERER IR . AN, AHRGEA SR LY R AR R PAL [/ TEHE 7R 5K EW & K A &
257 R ERUX — TG R RRIRE , TiABSh AT 48 T kbt i PAL REFELBIBRIIE H— 2
5T, BANERIE B, W FOREX — BRI B SE T 12 B B R Vi3 B PP AT, B A T AE 5 TSR AR
T B B2 IBAE P, ARSI S P LR BIRA + UV-B A 5MRAH S5 RA + UV-B LAt i K& & &1
HAER A T M A R & 2R T BR7E F B 15 RO — Be i [A] B 2 3358 UV-B IR MR E KPR E
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KW, R SEAFAL™, EREREY UV-B B4 58 2K T8 W e b & 2 o AR ELAE
BB ERERR, BAASEA + UV-BAATHEFEET A R ERSBHEEELR, UEAAS T
Fr K EM & B AR UV-B BRI SR B2 3 SRR R K P s H A L 5 & B RCRI B
TFRBREA X — RGN UV-B B T AR, 25X IR BRI R, B3
ST AR SRAER] , R B2 B4 LEHERM b, BEEATR, SR, RABRT S, 7454 Bjom'™
WEHE XL B RE S BO%E UV-B B T B FRM K ch 2580 T MR 3458 UV-B 585 T
Bk —H R EHS , RA TTHRS BRI Z K PR HE4S SR AL T UV-B RSI8RIRBE P98 T PAL 3k
FHE A2 I B3R T T b8 TR R A K HREH A ML UV-B 8855 E7e MR 3 5 Al
W& T BRI A

BRAEMSERED YT, R BRSO EAYRR S UVB GENEETR, Reama" >
15, ATRFL 25 BV FAL IR UV-B (BSR4 T B R EE I 2 R AR R R MBE (B 2) . M
3R UV-B 3851 T ALY ik b 25 2R (O R AR AR IR, 3 S B i A AR AR 1858 UV-B 4B 51 10
B A 2 T, LB DR W E AL SHTHES, UV-B SB5 B A 3 IAE ), UV-B 1551 8 S8R 4 s
ALY R BEZE T UV-B B5HE TS 0, " GEAME F) — 275 #:4& (active oxygen) ¥R KB,
B H A BARPIBRAR R 2R R T R TS S8 5, 5 B R IS A U R B UV-B 485 R AR B KK
W& (salicylic acid) 45 3% UV-B BHEESWE™ , BI15E QRBMIL R LB RN TREEEE
RRAF EiFEED , BESBHRPIEENRE, CERRENEARS UL SR EEERER
AT AT AT R EA S B RS T, BTE 4 SOD K POD & ¢k 78 FE AL B A 3 4 By
BBEB TR, CAT BHEFEYHAN BRI EBZMTEE. F UV-B EHAL, SRR R ERAK T
W BB YR PITE MBI, B R AEW — AN FE S AR T S M TR 4% I
(PST) R H DB R B L RO A R W F RSB RE R BRAE X, R, £ HTHE
UV-B @b ES  REKTX THES A FRFFE TN S LREREFER, BRI BN S
], 48 + UV-B 41 584 + UV-B 418 FHILL, B M 1 SOD WM BE SR BER TRE, CAT B E R
WBERTFEHE; M POD HHFZE LR E LR, EFATFMHH ASP EH, Tib R BHHFAEME UV-B &E4tib
AR H TR ERW, XRE UV-B B &4 AR H A Z K TS T 4R PS5
B0 T 22 S0 JR Bl ARG SER A AR K RE . ABFSTA A BRI ZE T R B S Wk A 7%
AN A TERE , UV-B BHABMK FREE M LERER, 1B UV-B 55 T A4 & B K, ik n
PSIT, % 4 Bf DNAJE RS LA R & 2 0 e ™ I WisHR P m s BOR R Xt T aiiE
ETREBATEBRIEE, K, AFRIICHEER UV-B B FREAK T S T B3
PEEE M H B PR, AR T A P 7 A B R, TZE B3R UV-B 4B 513F 8 T InG fR .

BSRTERIR UV-B B53E T RAZKTX FHAEY S T4 ASP #1 POD X BEH 0, AT SOD 5
CAT EHZAZ K TEMIRA Y B, 5B LR FFAE IS F40 UV-B 5851684 22 18] i 26 B UHEASRT
Rl A= XYM R AR S, TT LR R R S B 1 ™ . B ARBITIA N, AR &
B AR, AT BN R Z K PAAMEA FIE B £ K R T I0F R N, ZEAE R 7 P 1 5 B 15 o i
LB HAUE AR, BT E FE A THCHLIESE UV-B iBSH i B 2T E BN, AP
RPBRARKETHEHS THA SOD EHBEER TRERZKFTATRNMNAS T, £ 2145
UV-B BHHAE BRI RAR WL . AR ERE , BIRRZ K EAHEREA THH SOD 1 M i 2 B8 A i
B 0, RIH AN . ATIATEPREZATR RS FHH CAT FHHZ A M K (B 2) , ixXE
1 SOD 15 M8 4k B A0 % . SOD A4k 0, TRRI 4 H,0, MR EE W E—MEERR, HBELUHEKREE
RIT CAT 52HL, L4+ ASP.POD (R 1Hg th &4 H,0, i, SOD HE# T & FHKR 0, Bk h
H,0,, B# MR BAASE CAT WESEEY . FHit, A5 B OTH T X BA R E % SRR A F1
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HidsR UV-B BT RE W E— B R, R T BB W R R R AL 53X Rk 158 55 22 8] B 56 B LA 2T, B
I, RTFREBKFERFFERE FEREYN RS HIKPEE UV-B \BH 6 H 2 HAXRNERAINRES
I,

AN FEAF SR i — SR RARKFEENEAZRRERX(MRAEER AVIERS) HEBFF BT
12 B} HAAE Y Ho At A B L AR B BT R
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