8507 B 12 B H A 2 # Vol.27,No. 12
2007 £ 12 A ACTA ECOLOGICA SINICA Dec. ,2007

imE KA TR UV-B JEHxt/hE,
BATFRNEREMRIEE KPR

e R, h AL e, & |

(L. LR E PR, BT X 710069; 2. FIRIIMTE RS LRl bt, TR 3% 453007)

B SEHR EARAE B T/hE 58 THBEENE UVB B &S T MM EEESREERNEMER, SR
T :QUV-B EA AR 53 RAM LR IEY BRBE T (P <0.01) J EEKRBMEY B MBS MG EERBE. @
HIRAY UV-B B EUNE AT HB S RMEYERR Gini REUFBEIEKR (P <0.001), Q7EHHE UV-B RS T, MEMNET
HR-EYRZ MR A AFEERRKR” (P <0.05) HHRF-EWBZEXFRRREBRKRIMA, 4RRVIME UV-
B SRET XA R /N EY MR R S o

XA UV-B B /DR BT RN RADFEGE REEK

X EH S :1000-0933(2007)12-5202-07 FEH#S:Q143 XEIRIAMG:A

Effects of enhanced ultraviolet-B irradiance on size hierarchy and allometry of

wheat and millet in greenhouse
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Abstract; Comparisons between enhanced and ambient UV-B radiation wheat and millet individuals demonstrate profound
effects of enhanced UV-B radiation on plant allometry as well as on the distributions aspects of size by the pot cultivation
experiments in greenhouse. The results showed that; (DEnhanced UV-B radiation lead to a significant decrease of plant
height and biomass for wheat and millet (P <0.01). Meanwhile, their plant height and biomass frequency distributions
under the condition of enhanced UV-B remained positively skewed. @The Gini coefficient of plant height and biomass were
increased notably by enhanced UV-B radiation (P <0.0001). @ There were simple allometric relationships between plant
height and biomass under enhanced UV-B radiation since these relationships were significantly linear ( P <0.05). But the
slope of line changed by enhanced UV-B radiation. Consequently, the results implied that the depression effects of UV-B on
individuals were not uniform. This allometric analysis may provide a much-needed link between individual plant behaviour

to enhanced UV-B radiation and population-level processes.
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KRBT VFRERAWER LS 2REFREE, BT FRERAEHHETI R EIMESH (UV-B) iR
T FBCERNASEER, BRAERHSHERXE" . A X8R B 23R E P AT 52 R E
FEXT K 10a FFERAT 2% ~3% , HETTIE SRR S KA 220 M Sk ek 1 1 44k
#5H(UV-B,280 ~315nm) , UBUEM B MBS R AR R T MED =&, BaEmE,. B
M B Y S AMESIEIR AR TR R A L B LR T A ERREAILER S, BIIgIE UV-B 8
SAGT MR KRA = BRSBTS, —BUCy Y8 8RR 5 A K S R4 iKY
s 8 i s M B B B R4 K R R A

— IR R B AT LS B Y 7 A4 K (Allometric relationship ) 5% 2 Fl1 K /N4 4: ( size hierarchy )
HYURE , T IX 8 b R 3 U A X R IR R M B R L 548k 2 A £ RY . InE S xtmipa k.
FAMERURIES N S REET EMNERREERZA T 2B Y, BTl ESER
STFREY, 7R R A YRR PR S O E MR AR EER R, W H, YA T RRREA R /iR
Mk, FREA K G EX B E YRR AR AERESRERLER,

MEBIBIRE EYX UV-B 3B 8 — 3 RN R TR TE S 22 A A RE R Z2R 4k, T ik s s
AL TCERR 5 | LR 7] T2 S ARV S5 U , 3hX — AR HEE A B T3 R SRR MR SR A R E G
REEFEN . E4RBERN, UV-B BT USSP ik et A LA E, 3
ST BER R T UV-B ADE AR RMGIR SR, Tk e SRR SWR L asE™, B
7R —EERWTL—ARR CO, ERMPIR P , MY 7 A KA /N EF M E R B E R 15 3]
FROH, BRI UV-B RS AT | R ok A AR RE S AR A R/ N M5 TR
¥ UV-B X Yy #0e B 4HRaE

B, AR 2 M EEREYNE AT (HIBRTH C, .CAEY) B N TEYR ARBHE 15%
B4, BHREER UV-B B XM R A K XD FH R, X E2FRE ISR Lk FRAE
EEX,

1 HEE5FZE
1.1 S5kt

INFE (Triticum aestivum) ;P8 JI| 48 FH 26 5. 25T (Setaria italica) ; 4% 35 5.
1.2 #RESE

FFIRIE T 2005 ~2006 FFFE AL KA MBlEF R AEASEREREAHT. REFTFAEZENRE
26.5 cm, 5 20.0 cm, Fa 3+ Skg, THER AT AREAY R, HIRE S HE, SERTRMETE, K/N—8/hN
EFTTF 2005 4£9 H 22 BB, HEEEEEH 15 o 7E25C  1CHRE %R, ER K, Z=1H#
i}, BELA> 8 UV-B ARFHL (T) A3 B4 (CK) B0 HEL, AbHE 24 4,

1.3 UV-BiEHtabm

A 40 W EAMT & (Fh, W I%(E 313 nm, SRR EBISE A7) #647 UV-B B5 a3, RAABRITLE,
JTE BT M L 60 cm 4k, 742 ) UV-B 48 BT (LR IFTE R ALES) ) WE 297 nm ALY E5ME S
SR (LUEMR TR ) , 3EAR Y Caldwell ™ i 20 3R 5% 458 S 2 W1 3548 55 (UV-Byg ) 3 A A UV-By 9 1. 18 ~
2.54k]-m ™%, MHE B GEHEITE, BAEE, UEERAAHRN R AL, BMEERELTRED
AT ITE SHARTZN R ER RS EIMENBRE, NERA=THE, N 10 522 B (WHPAERBX B Rt
WA, TR MBS , B RN FE 5h(10:00 ~ 15:00) , BT KEE, Hi, REARIEESERIE N
640}1,m01°m_2°s_1o
1.4 NEHREREDRONE

12 B AFFHMREEVE , B MO FEREVLER 5 2, BRAMRN TN B, UK P B, B
2+ HARERMEL R E AR PR R, B MK B SEE AR, WU RERTE L, IR 40T T, W 2 AR .
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PR AR 2R B IO AR, 43 I ASRAR, SETE AR 100°C 20min, FF 80C L TR , A T R P ARELHR
MEHEEER,
1.5 Sitatr

BEHZR M HBR A t-test, Gini R4 (Gini coefficient, GC) RELFEAWLX T HE, HitBE AR
mF™,

n n

G = 2 2 | % — ;| /(2n*%)

i=1 j=1

St Gini RELHEFT “ bootstrapping” I HBEHEFT AL H 4477, “ bootstrapping” B H B A& g 5000, Zgit4y
P TAETE Statistic6. 0 ZEi+Hr 844 T 528, Gini REIHH K “bootstrapping” ¥E i T FR7E Matlab6. 5 T 58 o
2 HR
2.1 358 UV-B SBHX/NE A TR B ALY B R H AN FER R0

HF 1 LA, 338 UV-B AR A5 T4 5 X0 A LAk B3 PR (P <0.01) . [RlAY, 3838 UV-B
EPFEZE I REY B R BAEY BN B E TRE(P <0.01) , X REEYENBA W (P >0.05) , ¥
3% UV-BIBEMARMFT , /NE AR I AR R BAEYE 37107 0.31.,0.23,0.28.0.93 g SXJMAMLL, KK
THET 14.71% 8.43% \22.22% \14.77% s 5 T B4R ZE M BEYE RS EYE SX AL, 0 RKTRET
24.46% \31.53% 20.45% \25.87% , FHAFERH UV-BIEEHAG T,/ DE S TFHREMEYERIFBEXY
T,

Gini REREAR LN ERE . 22 BAMRAHARR AT MEYE (B TR B9 Gini REL
W% BERTXHRA(P <0.01) XTI UV-B BHARA T FER/DAEF R, A RER D25
R

1 M8 UV-B E5XNE B TS EVEHRN
Table 1 Effects of Enhanced UV-B radiation on plant height and biomass of wheat and millet

e i BR (em#)  WE(e#')  EE(GeH) HEGEHKT)  BEGHT) BEGH™)

Species Treatment Plant height Root weight Stem weight Leaf weight Spike weight Total weight

/& Wheat CK 60.10£3.72 0.11 £0.04 0.37+0.07 0.25+0.04 0.36 £0.11 1.09 £0.20
T 55.64 £4.80%°  0.11 +£0.05 0.31+0.09** 0.23+0.04°° 0.28 £0.02°%° 0.93x0.19°%°

AF Millet CK 40.36 £5.36 0.03 £0.01 0.14 £0.05 0.20+0.05 0.09 £0.04 0.46 £0.13
T 35.75+£4.217°  0.03 +£0.01 0.11+0.02°* 0.14 £0.04 ** 0.07 £0.03 ** 0.34x0.12%°

KPR T+ L. BSIonA—FHENARLEZ A TEMNERNEFBENE, « " HERBE(P<0.05, n=75) ,“ « +”
HERREBE(P<0.01, n=75)

The asterisk “ = ”, the double asterisk “ * * ” indicates that there is a significant difference at a level of 0. 05, 0. 01 between UV-B enhanced and
ambient according to ANOVA (n=75)

:2 8 UV-B @S XNE B THSREWEN Gini REBRM
Table 2 Effects of Enhanced UV-B radiation on Gini coefficient for plant height, biomass, root weight, stem weight, leaf weight and spike

weight of wheat and millet

e i R RE ZE HE BE LR
Species Treatment Plant height Root weight Stem weight Leaf weight Spike weight Total weight

/& Wheat CK 0.02258 0.10132 0. 05440 0.04824 0.08710 0.05364
T 0.02731%* 0.11671 7 0.07250 ** 0.05146 ** 0.12644 ** 0.05885**

AF Millet CK 0.03386 0.13028 0.09337 0.07541 0. 11499 0.07934
T 0.03822 % 0.14426 ** 0.14313** 0.08208 ** 0.11426 0.09002 **

ESHR—MEYARLEZ AT EZTERONERBEE, « " EREBE(P<0.05, n=75)," « « "EZFFBE(P<0.01, n=75)
The asterisk “ = ”, the double asterisk “ * * ” indicates that there is a significant difference at a level of 0.05, 0.01 between UV-B enhanced and
ambient according to ANOVA (n=75)
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2.2 358 UV-B SSX/NE A TR A KA R R

NE BTHRESEYER R R CRTEX R R BN AR T & (B 1), BRI
B R ER  HREERRAR N y =a +bx R, MRALIEAET BYHKE-EWEDA Y
R ARRR A RIR 22 (P <0.05) o HETERRIR, 458 UV-B BEMEM YRR R-E MRS ELEM
A, B35 UV-B fRATAEIA B AR IR R, XPYIFoR UL, ZEA FAR R T, 3838 UV-B R Ab3

SEMRERE,
10
o T o
09 |.— = Y=-0333+0.021X °
o 20,629 ° 3,
» n CK o7
Eo08 Y=-0.283+0.018X w%)"
2 R=0.634 ° %6 o
2 0.7+ o Vs s
g o °
S o6 " "or 5 T
jas} -
[
”g 05| )
ol
0.3 I I I I ]

RASTH,

24
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18

HH4 ML No of obs

3 itig

3.1 39 UV-

|
45
& Height (cm)

40 50

& Biomass (g 88

o
'S

o
w

o
[

IS

o T o b
e ¥ =-0.269 +0.013X
R=10.860 o 7
= CK s
Y=-0.171+0.009X © o %,&Q
R=10.769 5
Om
| | | | | |
20 25 30 35 40 45 50

& Height (cm)

1 XHEALEEGT/NE() 5SBT(b) R-EWENBEREERKR
Fig. 1 Allometric relationships between plant height and biomass for wheat (a) and millet(b) under UV-B enhanced and ambient conditions

YFEREEGE,RFREITRE Y is for regression model, and R is regression coefficient. Both of them are shown in each graph

2.3 iR UV-B A/ A TR B SRR 7 A Y 2 Ml

B 2 T, N AT AN AR RR R A R B — B, SRR Ly 2 WAL , AR UV-B R
SR T ARRA RSN E, SEUMEEEZ . MRS E S 2B BRI Bk A Y B K, (3
UV-B 554 Stk A= Yy B 50 AR 00 A [ HH BB B 2R AH (I8 3) o X ULRANEER UV-B a5 A Y14 K

2005-12-30

Flck
N T

4 No of obs

07 09 13
H: 478 Biomass (g-ind. ™)

0.5

0.3

2005-12-30

Flck
N T

S
Q
-~

YA

H:4 & Biomass (g-ind. 1)

B2 EH UV-B BAERAET/DE () 5BT(b) EMBFRS

Fig. 2 Biomass distributions of wheat(a) and millet(b) under enhanced UV-B radiation and ambient conditions

B iRSIN/NE B TR R A Y BRI

HY SAEYERRREE UV-B BESTEY A KERE—MRFRIER. SAEYERTITEEHE A0
FIAER TS R A SE R . K EBTFE R, AIAEE5E UV-B SR PR R it SR Rk
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2005-12-30 a 2005-12-30 b
| [ ¢k ‘. 60 - [ cK
N T N T
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wn
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HHYM L No of obs
3
HHY ML No of obs

= - 0 ’ -
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Bk Plant height (cm) Bk Plant height (cm)

B3 3 UV-BBARMAT/DE () 5BT(b) RERENN

Fig. 3 Plant height distributions of wheat(a) and millet(b) under enhanced UV-B radiation and ambient conditions

K, BAIH YR BERM, XU — B SREHE UV-B B SRR AR TR, K
F 1 ATLIA N, 3458 UV-B BT /DR AT HE AR Y8 5 X UM R B2 T M, X AR A= )
BNBAEW, XN UV-B EHRAT MO8 T 8% UV-B i E , BEZHAEYE S RBIRE, U
BROKFR ARG BHIR , RARYIXH 3 UV-B ARSI — M@ e B 5 2B AR AR 7T LAT | EEAE AR 8 L 1
B, XA BE AR R BL E 2R A Y B B RRIR B R 2 WA IR & B P £, X RV RIRA X E
FEFFHH
3.2 iR UV-B S/ BT RADMAFHEIL R

W3 UV-B B B RAME Y BRRRS 2 WA (B 2) . BEXMRAFARE T/MMRFET s
IR I i A, T2 H T — 8 R/ A A AR I D TS 2R . RIFEI43R UV-B SR
TR R R B E /MR RE DR MERE R AR B T YA UV-B B —Fhiés R
IF, X B35 UV-B S HE YA KRR S, i T SRR ME. TFERFAETLUSIOES
SRR BB T A RA, EERREXHER BN A FRESMIE ", Eit,UV-B EH5
SEFHERTAARR, 5T F 5 R R T HER A, T UV-B 85N

MRS BT84 Gini REORE 3858 UV-B BB HIFF Gini RYB E WK, KR UV-B
B T RREIDAETHIE R, BIMERI D ZERE R, — BT, UV-B B XA = EAR FEHE
WA, REAERRTE UV-B BSMER AR T BRI 288, T/ RN B D 22, IX b A S FR mi AL e R
K BV ( B , AR K B R A R B AR/, BETIE AN IR B N 22 5
3.3 3R UV-B SSX/NE A TR A KA A B R me

TR A i S K TR R H TR A HE BT B 1 — A B A R o — AR ik S
RRRE EPREANREFEYHESET, KD D6 AE R ARG AR T B RERASE
R, TR SREREREAREPR” Y GRRVHYERTEANT kSR
RPN “ R R R BAERK KR . MAERTRS R UV-B BSEHCABUE R YR/ R &35 4500
HFEERKR(E L), 72358 UV-B BS T, NEANSTHRRE-EYEBZ BRIV R BAFEERKR,
EATXPPIFIR UL, B Y HAERKNIFBRA ML E N EZRIFRERNR-EXR, BARTLRTH UV-B
SRS B B /NI A PR R AR B (R T 705 BT R BN Mk ok /) T B3R UV-B
B R -E Y B RN R R BORRRES B R R B R B, 7EA RS T 385 UV-B 18
SHCEAMMRER ., XFREZA HRENEEXWARASER RN RA BORH T 88
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