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WE: UVBEFAEEBEFRAVARN LA THEYRESRZATEL A YR ATHRTLRAZEEALFTFZF T UV-B
B ERRA WA C, MU R EHw, LT C M F T C, M st mE X LR L R G HEEF AL
THRERR, A REFLF C, M E K[ E K (Waxy corn) Zea mays L. certain Kulesh, & #F“Ar45 7 57 4=
R F vt C, #4938 E [ (Edible amaranth) Amaranthus mangostanus L. , S “ B et LE"IH LT, A A%
FAREDE R (pHAA 6.5, 4.5 42 3.5) 383 UV-BE4[0,2. 88 #2 5. 76 (£ KD K 4. 3203 %) kJ/m?® « dJ&
2, HREE UVBRIFENBRARLSEANHHN C, WA KA T o RO TR, 2 UV-BESFHIKT
ERAEROKRG ., TORFAKEF, FRSTEAYETHRR. EARAREHARA T, % UV-BEHITR
REZRAY TN R, REZTERATHRKLREIL, BERATEEOREREE UVBREHAEETER, £F
FEEBATRA UV-BRRgEmgm BEBRANET A4 C, Mokt kPrt@aRg X, FRETAHEHY
RE.REEBEMAAARRG A BRI, T 2K, EEMEEN UV-BT., B@HBRAKLRE R, 2xr TIHE,
ERUV-Biafe, 2ER@MEmARER, BEFERAEKRLREIL, mEHA UV-Biaset, 42508 @ EIK L7
B, mEFBRBHMARGL, UV-BREAFFBEHLSAESERGARERLARBRER, FRTARLET UV-B
B ESE kARG @Y e YL EnT, BARAN UV-BEANBAREER, 22K d5 UV-B &
ATWHRMER. 2RFBILES UV-BRaH st MmO i 0EAmE G ERZWAMEZR, 2RO Y AKT
R, AR RS UV-B i f it @it 454 R & a2 X T8 E.
kB O B EH; BmE; C ASRE; BT R TS RRAA
RESES: Q45 XHARERS: A MEHS: 1673 -9868(2016)09 — 0079 - 09

b2 B TR AN NS Bl i iR ATE R AR R N, BRI A AR Y 5 AN O RN 6T R 4
B, JUHIE UV-B 5855 BRI x ALY KRS RS  E Z2 Bz . Hofe R BRI i 5
P ARK B RIBOIR AL RG-SR, JTSe4E, BFFY A L. A4 e 0% 3 5 ol e SRt
Ok E SR M AL UV-B f 45, XF UV-B f6 4 BA AP AE L2 he 11, EE RIS ISAE
U AR G Al 1) R R Ay P R A A AL R e B AR L IR R A R RER T UV-B $R& 5TE
R HABFEE A F, T R lcE PCE AR gL G, AT B ST N OGTE UV-B 14 Y © T 5 i 5% i 1)
JeTE UV-B AR A 35 E . IR 3R I8 UV-B 5 5 00 248 2548 1002 3 8 9P Al

TE AR . AR IREE N T EAEA] . SR i MRS RS, EREVI R, FRWS5 UV-B R
SEHe s AL R KA. — D7, B PG R X G R R R, S ECT R S SR 5 5, UV-B

O WHHEWH. 2015-05-15
HEEWH . BRAKRBEIEL (30370279 5 TG R K e @ 1% ZEal Ik 55 9% (XDJK2012C086 . XDJK2014C158).
fEZ A & =973, B, EHRA, M4, @Iz, 5%\ Fh Y A 3 AR 22 RO gk 2 1 9.
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S BN AT B T AR T A AT AL, S EORRIR MRS R B TR R TS gL L R, H AT E N A E ST A
AL — U'V-B 4 5 38R R % 1) 5 245 DR 1 5 0 F . SR IO AR R IE A AR Y I A O T
Folt PR W TR 0 SR A A ) A A AR AR s RGBSR AR — R < R B RN T R R TR R R, &
FrEMFFEMAA —EPL UV-B RS MPTRER T RE 1, RA HEERWMEE UV-B A4 B A UhE
e, SR, BRERT D B T2 0] UV-B 48 5 FIFR I 7E /N A 3% Brassica chinensis L. FE3E Lactuca sa-
tiva L. FIFRAEAEW B FEAIER. AT 0L, UV-B 589 MR E 5 1EH 5 2 4.

Co %y, Bk NJE Co MY 135 0 e il T PR ML — Fp s o 26, 5 C A, BEA1A
AAEFDGHR . B IAR CO, MBS R AR Fr mOGRUM AR 3071 A C, R HUR i BR824
OB R 3%, (HRANS T RREw AT il 25%~30%". BHiixt C, My as . LHE UV-B
5 S R T RLIR] - A AR X C A A A A 0 52 T BIE A 2D A S 6 LA B T 7 Rt X 10 2 SRR A BT
C, ALY TR TR J5 L X 2 FhoRE A XU I C, R 08 3% o S 3 A ), DL IR U'V-B 48 5 15 53 1 1R 1/ bl
B, W A X PR E Y A R A ) i A T2 e R0 . O UV-B R IR W X C, A=A A
LRGSR, RBEEZRH? @ it C, AP C, Y% UV-B 48 5 AR R /4 525 1E e
o7 2 75 78 22 5 b m] RE B

1 MR5A®

JH E K (maize) F1 A9 ¥ £ K (Waxy corn) Zea mays L. certain Kulesh i #F “HifE 7 57 F % 3¢ (Edible
amaranth) Amaranthus mangostanus L. & F <L R 058 32 B9 Fh 7 LA 5 Y0 I &R #1TH 7 30 min, H 2B T K
WYk, 30 CHRKHIRH 24 h)JE BB K/h— A FHEF T SR A, BERR. BEk A Ha A
0.1 mol/L HCl 2k 3 I 28 Tk bk 2= h . B RANFEK 4y, B 2 d 4878 1 I B 2 %19 Hoagland
BIRW, B 6 d LIRBE T KPS M ik AL, MR SRR TS R, %
6 R AR H AL MR S pH=7. 53, AHLE N 20. 13 g/ke. AN 1. 46 g/kg, 8K 1. 11 g/kg, £HH
16. 73 g/kg. Bhfit A H 60. 76 mg/kg, HAHEH 16. 19 mg/kg, BELH H 230. 98 mg/kg. WA K 1 JH 5
% 2 V4 R 0P X AR S PR R S AR N 00 S 0 KR b M. 2 TOUGT K BH AT L' Uk B A A 0 ik R A
85 %0 Lh b, X A BH 48 S 56 JE A TT 2 e KM DY 1T Bk B SR R RN B A, YR R R LA A AU AE . PN A 22
TE1~2 CzZla), JRLF RIS 35T RN ZER N 30 cm, 5 40 cm; # 3G WAL EHA HM25 em,
B 20 em. TR HK R =W IT A SEAT RO R R RIS 5 UV-B AL B, A0 BE 12 4, A0 B ) R K IR A
FFAS Wt 28 0 48 A7 B

WAL S AEMRIZE (A B, W3, UV-BHEH(B: UV-B,, UV-B,, UV-B,) MR (C: pH=6.5,
pH=4.5, pH=3.5)3 NHZE, L 18 MEHAE, FHE 6 K, RHELMHLIX4Hi%iT.

UV-B %% 5t 1 22 40 56 e 4T 3 (275~380 nm. W&{H 308 nm, Jt5CH e AT A, db50) . FiT &
T RIRE b7, 8 R R 00 BT 00 BE R OR [RD A UV-B i RO X R oK, HiR AL R T
JEfE X 2005 FH B0 HF¥ R A2 W 10% A 20%, BIAH Y F ¥ KBH UV-B 48 5 858 20 %
40%, N 2. 88(UV-B,, KM E)FM 5.76 k]/m?® « d(UV-B,, EoRE); X065, Hom B & R
M ALRS X 2005 4 H Z 05 H P RAE)Z W 10 % A 15% . BIAH 2 T F 2 KB UV-B 48 5 858 20 % A
30%, F K 2.88 k]/m® « d(UV-B,, fK#EF) Ml 4. 32 kJ/m? « d(UV-B,, &), 24N a5 o H
UV-B & 5 I 2 A (b BT 0 K2z A =) i &L A K BB SF 8 h(9. 00— 17: 00), LI UV-B 4& i A
XPH(UV-B,, 0 kJ/m* « &), [FFEEHEINZEILT, T LE Mylar B UE B 125 pm, EE RN FD
FHE 2214 320 nm LLF B B A48 5T, {#3F UV-B,, UV-B, &b F4H 5 UV-B, M L AUAL & UV-B #3%, i
HAh PB4 (UV-A Fil PAR) AH [R5 I H & K 8 6 [5] — &b P41 o Al BR 09 07 &, DLOR IR [R) — 41 P9 A Bk
P 5 UV-BEa G, MR8 Rg i 2=,

fig W ( Acid Rain) Zb #% B X B (pH=6.5), S ICHk[22 — 23 ]Hi @ B E KR W pH E M 4.5
(KSR DO A 3.5 (R om ), MMM IL2~4 0 38.19 mg/L SO? , 4.55 mg/L NO, , 3.53 mg/L
NH{, 21.10 mg/L Ca’", iF H,SO, #77 pH {H. BRW AW 5 UV-B [d] — K (6 H 18 H) HF i &b
T, LE B G T E 2 2R BR TR (0. 001 Yok I — 80) A W T KR M BE S 4 A kk . TR H SR =
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SRR TE I, B3 d I 1K,

ST A PR A A F W)L ORI (EK, 9 A 10 H B3, 8 H 15 H)HeH B B0 RE bk m L i AR
FEY . i AR I 2 SR A Multi-functional Plant Analyser {8 #5 i i BUSCHE AT 00 5 . A= 9 55 000 5 B
AN R AR B IR TP O R AR AR T T A R K R AN U A SRR e bk, IR TR, T
RMKGY, 3B L 25 MFRUR () 7 4 AR B aR4e 8 AHEF 105 °C A% 15 min, SRJ57E 80 ‘CF 4L
TEEE U, FRE SRR T A, 3 — A A A e W R R S Rk, b i BT i 4 8K (Leal
mass fraction), LMF =W-A=¥)& /A& ; 1L (leaf area ratio), LAR =N/ SAEYE; it
M (specific leaf area), SLA =M /M4 ¥ & .

SLES I FH SPSS20. 0 #4748 1T, R = E 7 24001k C(ANOVA) 43 8r UV-B 48 5§ F1 R W 1 22 B.AF
FAXT B R C, M AR I AR ] 22 53 (p<< 0. 05 W E R EA G2 E 0.

2 # B

2.1 HEKRBE

TELS S AT AT R TR MR FE R, U'V-B 1 INER 38 B AR T 5 K 0 08 2% W 3 B9 R Bk 3 B2 . 7606 U'V-B 5@ S if s
T 2% 14 A ke 2 T 6 S T2 T A ) 18 B T ARG 76 UV-B AR BRI, 4% B R W 38 (pH = 4. 5) il 7 M Bk 1Y
R AR 1R AR 7 D3R o n e S, (U B R W (pH = 3. 5) E1 80 TR AR A9 A K AR K (] Lal
1b). UV-B & 5 R WG bk = B AT B M ss BAE R, Bl 22 R A Gt 248 L (& D).

250 40
= UV-B0 = UV-B0
200 = UV-BI 3 = UV-BI
= UV-B2 30 = UV-B2
£ £
3150 L 25
i s 20
e Iz
s 100 T 15
g g
50 10
5
0
pH=6.5 pH=4.5 pH=3.5 pH=6.5 pH=4.5 pH=3.5
(a) EX Zmays (b) BL3E A.mangostanus
B 1 UV-BESIEEMEMBWNNERMAXEARSENZI(EHELFRAER)
K1 EXRMUARHER, EYVERMHFERERE UV-BES ., BRAYNHEN=ZEZAFESH
’ . e/ NP et/ AR, B/ MW/ B
01 253 B 25 kU - ? L .
cm cm’ (ecm®* *+ @' (em®* + @™ ) g (R+S™ %
%*ﬂp * %X ¥ * % % * % % * X ¥ * % % * %X ¥ * % %
UV-B * % % * % % * % % * % % * % % P * % %
[i741H) * % % * % % * % % * % % * % % * % % % % %
Yikh » UV-B * % % * % % % % % % % % % % % ns * % %

W ns, BREFRAREBAGIHEL, (p=0.05); %, % %, % x x J3FRFR p<<0.05,p<0.01, p<<0.001 /KF2%FH
RS 0'd
2.2 M HMERFE

FEARfT R TR MR BE T . UV-B B4R By AR T A AR 9 i T AR, (HZE S BRI T UV-B1 il UV-B2 &I i
ZR ARG G R L. 78 UV-B G IE T, TR PbE B B8 T wE mrtm A, (B4 UV-B 4 FEE,
B0 (pH=4. ¥4I T AR A k1A, M BRI (pH=3. ) HIFEAL T AR A, Hsen
PRGN R F E K (K 2a, &l 2b).

AR R AL BT . ANFE I UV-B 48 558 B X He i 1 B 0 52w I A — 2. X £ KM 5, 76 TR i i 38



4 THRFFHROGARBF R http://xbbjb. swu. edu. cn % 38 %

T, UV-BEESTBEALT Lt AL, B UV-Bl WA KT UV-B2; Bl A5 B W58 B2 3 i, UV-B 48 45388
Ttbﬂfﬁ XTSRS, fERE MWW E T, WERIWA UV-Bl #l#E T e, m UV-B2 #d 7 Heot it

N, 7676 UV-B S A T . KA Eb b i £ B B2 TR 5 5 380 i 07 I 3 BRI, (08 32 9 Lo o i B 8 3 AR
ﬂc. A UV-BACBEAT, 5K b I TR R R 1 Bl 25 15 N 338 58 1717 384 o {HL 00 2% B4 Ll v T B 0 56 398 i B R A1
(K 2c, W 2d). 200 RV, Pfh, UV-B &5 AN = 0 HA B F 8 BEAEHE D.

LR PHE T . UV-B SRR T ERAM AL, ERERW N R . UV-B S H8 I T E kK
MEE AL, EEERE N, SH PR 2R, R0 UV-B RS T, w3 ¥4 & T F oKW
M. XTI, /£ LW MBRERW F, UV-B S, HEEEmmRl, FEERE T,
UV-B AL T AL LG, 7670 UV-B 48 5, o B b B 25 152 I 00 in G 386 i i ke #5 . 7648 UV-B Ab B 4
PR, il T R B 2 I R B 8 R S B, S AR (R 2 BT 2D).

70 ¢ 300 |
s UV-B0 s UV-B0
60 | = UV-B1 250 | = UV-B1
z s UV-B2 P
S 50
o 2 200t
§ 40t 8
< =150t
B 30 =
B & 100
= I T =
=y =y
10 50t
pH=6.5 pH=4.5 pH=3.5 pH=6.5 pH=4.5 pH=3.5
(a) EX Zmays (b) BL3E A.mangostanus
240 .
UV-BO 400 o UV-R0
230 - EX g; 350 = UV-BI
B 0 ) 300 ° VB2
E E
g 0 g 250
> 8200
= 200 =
e =150
B 100 i
= & 100
180 50
170 0
pH=6.5 pH=4.5 pH=3.5 pH=6.5 pH=4.5 pH=3.5
(¢) EX Zmays (d) T3 A.mangostanus
35 250
> UV-BO a UV-B0
3 . %Eﬁ ' 200 " UV-BI
CINPY ) E = VB2
5 5 150
S~ S~
2 2
® 15 % 100
=
£ 1 &
50
5
0 3 0
pH=6.5 pH=4.5 pH=3.5 pH=6. 5 pH=4.5 pH=3. 5
(e) X Zmays (f) a3z A.mangostanus

B2 UV-BiESIEEMRBIBE X ERMAREM A RRFENZm(THETRER)
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2.3 EYERRMEYESE

P45 8 AT BRI VR BE T, UV-B 3 IN#R & 3 BEAK 1T EOR R85 3 i AR 4 . 76 UV-B §R Gt it , #
10 A Ay D R R ) S RS A RN Y A i RABAE A UV-B AL B X R R 3 A4 e R AN —
B E KM EY A UV-BL M UV-B2 24 T B0 & R SR B AR hn s 03 UV-B1 &4 F, 49
Ik B R R 0 R e BN REAR, M AE UV-B2 &0 R, JeREIRARRE . fE8 UV-B T, ERFMIEEAAEY
o V49 It 5 T R 5ER R BEIN INT B A . (A UV-B 4R ST AR B, KA W R R UV-B 50 5 38 555 3 0 (9 8
P, WEBR TIERERWN T UV-B2 AL T HA YRS, H ARt 355 T & i (& 3a. B 3b). #Fp.
U'V-B 48 5 FORR T 9 949 [8] Jz =2 [R] 22 e B B A Geit 27 3 LGk D).

TE TG IR R 300 00T 5K 75 A0 8 R TR B . UTV-B 80 I AS 40 19 A g 1 MR O Bl A R R R
T, AL UV-B2 BER T FORMAARGE . R0t BERM T UV-BL Al UV-B2 BREL 7 HMR S L, HFER
WA — %, (A7EEERRE K., UV-Bl #1 UV-B2 34 hn 7 HAMRE . UV-B1 84008 i K T UV-B2. 78
A4 UV-B #8558 T . BRI AL T Bk MR He. 600 UV-B fE S AL B R . B Jesf . J5 M AR08 32 1y
I, 7EH UV-B ARSI, BRET AR, J5 34 0S5 iy #e 1 (&1 3c, [ 3d).

FETCIR TR W38 T . UV-B 58 51 54 5 A7 B IR 5 K 008 S Bl B 40 B0 fa 3, MiFE B BRI R A B
. AETE R T . UV-B R 54 58 R % R K 09 i 5T 4 0 80, E SRR AR, 5 T o 0 S i o it o . e
J6 UV-B T, T oK i I 5 55 40 %50 b 25 2 T 98 0% 398 0 il %5, FEAS UV-B 48 G, 249 B 25 R T 96
(1 1 m T e R AR X DS TR A AR BR T AR UV-BL 4 A R R W SE LR RIS . A B
T $49 B A TR R S R G 2 B T e . (8] 3e. B 3D). UV-B 4R SRR FR 6 A Py AR R4 e B A
EWsHAEH, AP 25 BA 5 E LG D.

304 it

UV-B @ J FEAR T EORFI W R C, ALY 09 bk = ELRP ) 22 5 B e i b2 3 L. R 3R W 4 R 28032 1K
HE ) = B T Y T 45 T AN 21 RO R B A R R A s R A RAE Y A Y B S R A KA G
A T R I R RIS A TR 3k A Ry R A R X A R B — IR ORI S SR R RO, IR UV-
B 555 38 AR 1 B s IR TOUs 4 A 4 0 52 B0 LA A A LR L R R R R T T A
AR I A, (R EERR R AR T AR R, X SN S R A R B YRR T KL, Ca’ Al
NO; XY IERAE R T H ,SOT # SOF SEXAHY I 88 F VB, E R DESR A E KX UV-B
R SRR R A A5 A FH B i 7 S A AR — B, AR oK, BRFE A UV-B R 25 Bl B2 G Ak B 2R 0
] P FEHUVE s WA G e b, R WM UV-B A RBC U RIME T, HA & 5 A A B [ 1 i) 1 36
A AEBUAE . ARBUF A ) 06 5% B G b B A A R OR AR AR R X 1 B G 4R UK.

AU 5E 2 B, UV-B 55 53 5 51k o 1 B A, H 7= 28 i 1 AR AR 9 )5 B OAS TH]. Hectors 289 I0H
UV-B 5B IT Arabidopsis thaliana W TR AR IR 40 ML % B A9 REAT, AU 40 MR /Ny eic2s , sxs g
ETAE A L E ok B KR SE BB B AR, Wargent 2557 % B R B UV-B SR AL B0 O
A.thaliana , AL 10 B3 FEAK, Xt n] DL EFAE BUAR Y B UV RESISTANCE LOCUS8(UVRS) %k
PR BER]. B, Wargent 5505 [R] i & 9, 5 58 it T B 09 R AT 15 400 i B e Sl Ak A il 06 P B n o 06, 73R
ITRRETE Bl g UV-B 4 Ak B0 B A 0 7 ol V49 1) oeb i AR, (L[] B L o i ARRD i i AR LG 24 °F e, R
A K R 08 S 2 B 3 o B JRE U 2 O TR R I E Y UV-B R A R 8L, A HLRT
L= A 330 o AR ) LA S TR 9 3 5 A0 A B PR ARG O S A L R /N UE S SE, A RR 2B R SR, M R
W38 B UV-B 51 5 AT AR S B0 K i i AR D, L B e AR e o AR LG R R B A R
ek, JEFEHRE UV-B 8 F8CE TAY R BRG], S5 E 2 WA Y& T EAsr, 3R R
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8T UV-B 5S8R XS FOR A KA GO B0 P R B RS BRI . K 5o 4R 8 AR R B
BAIE T 06 A OB TR AT T 4086 00 Ay . L ST 7 R R T X UV 4 S A O
QAR (TR 5 UV-B 7= A T P AR . 36 0T Al b 00T R X0 A UV-IB 40 552 £ 1 1D 19 B
PERFEC, LT LR XE UV 6 555 02 6 A7 58 1 1 75 DA GE W

250 3.0
= UV-B0 = UV-B0
200 = UV-B1 2.5 = UV-B1
= UV-B2 = UV-B2
) 2.0
W 150 uﬁ
eSS 1.5
# 100 ﬁ
» W 10
. 5 L
0 - 0.0 g
pH=6.5 pH=4.5 pH=3.5 pH=6.5 pH=4.5 pH=3.5
(a) EX Zmays (b) BL3E A.mangostanus
12 o UV-B0 18 o UV-B0
10 = UV-B1 16 = UV-B1
o = UV-B2 14 = UV-B2
8 12
B2 o
E 6 i\\_’ 10
I m S
B4 2
b= [ 6
2 4
2
0 e : 0 i
pH=6.5 pH=4.5 pH=6.5 pH=4.5 pH=3.5
(¢) EX Zmays (d) T3 A.mangostanus
18 = UV-B0 70 1 = UV-B0
16 = UV-B1 60 = UV-B1
14 = UV-B2 = UV-B2
B2 ,
% 12 - § 50 |
&R 10 ?g 40
] 8 ]
et | 30
£ 6 s
A & 20
2 10
0 . . . 0 :
pH=6.5 pH=4.5 pH=3.5 pH=6.5 pH=4.5 pH=3.5
(e) X Zmays (f) a3z A.mangostanus

B3 UV-BESFEENELNBRANERMEXEYERZENEYESENZ N (FHELFRER)
JUEAE/NE B UV-B 8 2800 BF 58 vh e AR W) B U'V-B 5 S 494 o i 43 o g 2 1 A2 g B 0
HZHH5E RV, 7 UV-B SR T AW K. AT W R, 7E R T UV-B 4 5 0] 240
il 7 E R FN G A LR W B AR R UV-B 48 5 4 0 RE G A R 3 5 L ek 2 A2 O T AR T R AR G BTS2 e {H
Pz T AR D, W TS R R T B W R E T . TR B AT LAE S o A B
O R ARG E . A R A B v AR A TR R L TR 2RO SR R T TR R O A A Y
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AT A IR AR T TR R B R B A A BOR T EX TR T 3. 0 M BLIIER Y . AR A T A . —
TR AP AR R B A S R L el TG A T AR /)N s BE S T b O A S R T i g L (RS —
3 HE ) T RE T B R ER A R AR B R B SR AR IR A . AR Z PSR  pHE A4 TR WX 1R B A
KA MR, AR pH (E 09 B2 B AR ™ S BEAR. AW IESE T X — A5, 7ERRW 5. B2y pH=4. 5 i,
MR fe it T PRl C, A AR W) A BUER L (R N o B R IR pH = 3. 5 J5 . SR BL4 W] 0 pey 6 i 2 1z . B
I pH {H #Y IR TR FEAR 1AW 09 A= W k. 1 TR TR T 60 A 490 A S R 38 20 E R . 30T AT IR T A
UV-B 5 55 58 55 X5 P Bl A 99 A 00 4 1) 38 A0 R 32 9 20> (O S A v BERR T il 41> BRI A U'V-B &2 & A5 1T
Z MR AR .

ACHIF T A 2 5 R 2 W R K G853 W X UV i S 0 1R R 3 5 1) 525 A P o 7 77 7 Ik 3 1) o ] 22 52
FOKRPr 2 B AR T 005 . Al BE DR B v R ) B A T B 1 RS DR SR o AR A AKX
S, HAZ UV-B 85982 R B/ [R] A BIF 5t 2 W] 803 I 00 9 A 0 001 I A 490 52 R T B 52 0 /), DAL Ut
FORPR B kX UV-B 45 5 F0R T W30 525 AT O P04 580 i 32 PR T 0 .
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Effects of Enhanced UV-B Radiation and Simulated Acid Rain

on Growth of C, Plants Maize and Amaranth

LONG Yun, LIU Jin-chun, ZHONG Zhang-cheng

Key Laboratory of Eco-Environment in Three Gorges Reservoir Region (MOE)/Chongging Key Laboratory of Plant Ecology and

Resource Research in Three Gorges Reservoir Region/ School of Life Science , Southwest University , Chongging 400715, China

Abstract: The constant reduction of the ozone layer in the stratosphere due to man-made ozone-destroying
pollutants is leading to an increase in solar ultraviolet-B (UV-B, 280—315 nm) radiation at ground level.
Acid rain, resulting from emission of SO, and NOx into atmosphere, has become to another environmental

problem of global concern. As a consequence of rapid development, China, especially Southwest of China,
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has been suffered by acid rain with increasing frequency and acidity, a great threat to the local economic
development. Under natural conditions, elevated UV-B radiation and acid rain can happen simultaneously
and affect plants as well as ecosystem collaboratively. Therefore, based on the extensive studies on the
effects of elevated UV-B radiation or acid rain on plant physiology, growth and development, an increasing
interest has turn to focus on combination of UV-B with acid rain. Although C, plants represent only a
small portion of the world’s plant species, accounting for only 3 % of the vascular plants, they contribute
about 20% to the global primary productivity because of highly productive C,-grass-lands. most studies
concerning the combination effects mentioned above, mostly centered on the C3 plants, and rare about C,
plants. To estimate the responses of C, plants to the combined UV-B and acid rain and determine whether
there are differences between monocotyledon and dicotyledon C, plant, we examed the effects of combined
UV-B irradiation and acid rain on the growth, leaf traits, biomass accumulation and distribution of mono-
cotyledon plant waxy corn (Zea mays L. certain Kulesh) and dicotyledon plant edible amaranth (Amaran-
thus mangostanus 1. ). The UV-B irradiation treatments included three levels of 0, 2. 88 and 5. 76 (maize)
or 4. 32 (amaranth) kJ/m*® « d according to the average stratospheric ozone depletion 10% and 20%
(maize) or 15% (amaranth) of sunny days in summer of the year of 2005 in Chongqing of China, namely,
enhanced the average UV-B radiation to 20% and 40% (maize) or 15% (amaranth); and the simulated
acid rain treatments included three levels of pH=6.5, pH=4.5 and pH=3. 5 according to the average pH
value of acid rain in China. This experiment was completed in the ecological garden in Southwest China U-
niversity. It was found that increased UV-B irradiation decreased the height and leaf area, thus biomass ac-
cumulation in both species. But the biomass distribution was not changed by UV-B irradiation except when
treated with severe acid rain for maize. For amaranth, shoot to root ratio decreased with increased UV-B
irradiation at slight acid rain treatment, while increased at severe acid rain treatment. Slight acid rain stim-
ulated the height, leaf area and biomass accumulation of the two species, whereas severe acid rain inhibited
them. At any UV-B irradiation, acid rain decreased the root to shoot ratio of maize. However, slight acid
rain increased but severe acid rain decreased the root to shoot ratio of amaranth without UV-B irradiation
treatment. When treated with UV-B irradiation, slight acid rain decreased but severe acid rain increased it.
The combined effect of UV-B irradiation and acid rain on maize was antagonistic, namely, acid rain modu-
lated the negative effect of UV-B irradiation. For amaranth, antagonistic effect was only found between
slight acid rain and UV-B irradiation, but synergistic effect was found between severe acid rain and UV-B
irradiation. Significant interspecific difference was displayed between maize and amaranth. Maize was af-
fected less by the combined UV-B irradiation and acid rain, which indicated that monocotyledon C, plant
maize was more resistant and (or) tolerant to these two environmental factors compared with amaranth in
our study.

Key words: ultraviolet-B radiation; acid rain; C, photosynthetic pathway; monocotyledon and dicotyledon;

Antagonism
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