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pmol « LDABKRES Y  HRARABAKEX KB SAERKNEBSERE. SREW(OE-FLE.
ERWEEM ARERA BRI ERERANUS SEATEIIH . HHRECHRRAATR. &
A3 SOD.CAT #%#FF&,POD F# 7, BB MR K ; (2) 8 — 4L T8 , 50 pmol « L {2 BEAR#R 4 £ , 100 pmol « L
#1200 pmol » L M HIEBMA K QBT ESLBEARRR MABRKEEEENER, RN . HEBEH
EXHA HENTER AN, RETRESE, 8% SOD.CAT &4, BE{K POD &tk MBS,
XA F(Crot); M(Se); 23K AKRER
FESES. QI45.14 XWFEE: A XEFERS: 1000-3142(2005)03-0281-04

Effects of Cr'" and Se on the growth
and physiology of rice seedling
SHI Gui-yu, CHEN Ming-mei

( College of Life Sciences, Guangxi Normal University, Guilin 541004, China )

Abstract: Effects of different concentration{(0~200 pmol » L'!) of Chromium(Cr¥+ )or Selenium(Se)and Crf+ + Se
(Cr8+ 100 pmol » L1, Se 50 umol « L1 mixture on the growth and physiological function of the hybrid rice seedling were
studied. Theé results showed that; (1) The seedling height, fresh weight and dry weight decreased, and the content of

chlorophyll, activity of superoxide dismutase(SOD) and catalase (CAT ) decreased, peroxidase (POD) and cell membrane
permeability increased with Crf+ concentration’s increase; (2)The growth of rice seedling was promoted at 50 pmol »
L1 of Se. But the growth was inhibited distinctly when the concentration of Se were increased (100~200 pmol » L'1);
(3)Cr8+ +Se mixture could alleviate the Cr8*+ toxicity,retard the inhibition of Cr8+ to the increase of seedling height,in-
crease chlorophyll content,and SOD,CAT activities, decrease POD activities and membrane permeability.
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2077, HEMENOSFURSREE, AREKR
W48 h /G, BF 30 CHFMPHF HHEFHNE
TEH B RKER/ P AP ET 30 CHEERMAT
SR8 10 h(2 000 Ix), LA Hoagland & SE B IE .
W 1 e, JHE CrSO, 3} Na,SeSO; K Hoag-
land B 3E W 3% 3%, AL E W B 25 50,100, 200pumol -
L' 45518 &% (4% 100 pmol « L' 5 50 pmol »
L") #n %t B8 (Hoagland 3% 3% 3 , &b 3 10 d 543 5
ELEMEBIE.

1.2 MEH*

L2 laxtkEMN: NELBERMSLE L0
BMENBEMRKETH, UREEE RKBEEM
BRIOKBENSE TERTHKEKE.
L2.2 k4 ENE REASNKEE, 80K
RRABRRNE,. % Amon EHEHRESE
(EE,1990),

lL23 mpemEgnNE RAGAREGRER,
1990), e § & pQ/cm FHRBEELE KD,

1.2.4 SOD(& £ 1LEE) @ & % Giannop-
olitis 2 (1997) A9 77 ¥k , LA B {5 B (8] 14 410 S 6 438
JE 50% BB IE IO M (NBT) g — MESTE tE i,
1.2.5 CATGE L &8 iE A Z BREMAKE
(1989 J7ik LA AN HO, MR BITHBELE.
1.2.6 PODGE b8 RARGABRE
L3 (RER,1990), U470 nm BER T B S48 R
MR KT EERREBEERD.
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2.1 AEREH(Cr ) LB ABHEEKNHVIN

1R,k REEE R R E ML, KK
EHEMEORT BREKRABARMER, & S
pmol « L& SR AL IEX K B4 AR A MBI ER,
MERAEE 11.3%, R EBREER, R
AN R 45. 4% WMIKE CrXY LB N BHHES
R B MG /e, & % i K BE A9 3% b 9 B o
24>, 41 100 pmol « L' 4 4 X k¥t BB &) 40.0%,
200 pmol + L& 65. 3%, G5 43 47 I W = b ok FiE
MBS EREERREE. TRERRAMK
BRBCE) BB KBREKE — R E
R EEAERE—-S LR, BREREREM,
HxipkEm RKAMEERN. HEARERMTENE
1, R EEE KR ERNRBAMBRRTYRENH

KA. F 1 FRBARERESLENKBHETE
M EHRA N WHERM, 50 pmol - LB, B HH
Xt AR EL B, AR Bl 17,626 %0 19. 206, HLBE
EWERM M, MEERRHE.

%1 HEIKBHEEKROEW

Table 1 Effect of Cr®+ on the growth of rice seedling

W B (cm) R (cm) BE TE
FwW

Conc. Seedling Root DW
(pmol » L) height length (g/10 %) (mg/10 )
0 9. 39(100) 4.01¢(100) 0.52(100) 85(100)

50 8.33%(88.7) 5.83(145.4) 0.42(80.8) 70(82.4)
100 5.63%(60.0) 4.45(113.2) 0.24(46,5) 65(76.5)
200  3.26%(34.7) 3.92(97.5) 0.11(21,2) 48(56.5)

* %5 8 ¥R 0. 05, * Significant test at 0. 053 AFSHHWTF
KBS WY in parentheses. CF ),

£2 WEXKBHHEKOER
Table 2 Effect of Se on the

growth of rice seedling

wH HE(em)  REK(cm) o E Fi&
Conc. Seedling Root FW DW
(umol « L) height length (g/10 %) (mg/10 )
0 9. 39(100) 4,01¢100)  0.52(100) 85(100)
50 10, 8% (115.0) 4.52 (112.7) 0.59(113.5) 90(105.9)
100 7.66% (81,6) 3.85(96.0) 0.48(92.3) 74(87.1)
200 5.73% (61.0) 2.16¢(53.9) 0.30(57.7) 42(49.4)

2.2 FEAKRER (Se) B ABHFE LK

# 2 R, AR ERLEKBHHERAL AR
RER ., KM 50 pmol « L' &Y, WAL FE XK RS S0
BREBK HEMTESRREER, KRS 5
K%t B 1596.12. 7% .13.5%#1 5. 9%, 100 pmol -
L'#1 200 pmol » L' 4bEREF, XP /K RSB AR GRS
6 AT B 35 2 BLIP 1 A, LW & v BE A 3% 3 ok
ERRX . MY ERB AT T RALE S REREE
ERREE. RES999)FFE XEF1998) 1,
WER R ERT BB R A K (B B NRHEY &
KrEAEE, ALK R %K B 40 X9 o {2 K
BWOHER, BRERLCEN MBI ALK,
2.3 48(Cr** )#(Se)REMA BRI KBHEEKM
P A

#3837, 7F 100 umol « LV ¥kBERT, MK
MR HEMTEHRRAIDHER. #8
BEABEEHNEKE H#ENTEYLELENE.
AL MED KL 10 d G, Bk R S50
pmol « L' WA BRISHEE /N it B RE KR
&R, BEAESELEE, 5XFBHM 50 pmol » L
BB EEE,. T ERE . BERTHR—BL
B AEEFAEAHER. XRVTBETERZEN
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Table 3 Effect of Cré* and Se on the
growth of the rice seedling

WeE HE(em) & (cm) #E TF&
Cone, Seedling Root FwW DW
(pmol + 11)  height length (g/10 £%) (mg/10 £§)

0 9.39(100) 4.01¢100) 0.52(100) 85(100)

Cr6+100 5.63(60.0) 4.54(113.2) 0.24(46.2) 65(76.5)

Se 50 10.8(115.0) 4.52(112.7) 0.59(113.5) 90(105.9)
Cr6* (100) 7.80(83.0) 4,50(112,2) 0.49(94.2) 77(90.6)
~+Se(50)

£4 HEFENKBHEFRSBAEIEOEM
Table 4 Effect of Cr and Se on the chlorophyll content
and membrane permeability of rice

T HRE SR Wit
Concentration Chl. content Membrane permeability
(pmol « L") (mg/gFW) (0 + em)

0 1. 85(100) 64(100)
CrS*+ 100 1.50(81. 1) 120(187.5)
Se 50 1.72(93.0) 66(103. 1)
Cr8+ (100) + Se(50) 1.63(88. 1) 90(140. 6)

2.4 85 WXTKBH AR RMEEEH RN
MABEHEHLIFRERNEZ D ENM
BB AR R A K ROAR UL, 40 O B PE S N AR B IR R 4
RHEMBRIRZ—. ATR4TR, LB — Cr*r 5 Se
AR GRS BEH N B, BEEN L EE.
ERFERSHRAEKESH HHERESRE TS
— b T, B M ORAR T 45 . URBARE W] LU R 4 X
IKFB SN J SR B 00 2 4R P 4 R AR 45 4 RO BEOR
£ 5 $&.WMKRE SOD,CAT 1 POD FHERI KM

Table 5 Effect of Cr®t and Se on the activity
of SOD CAT and POD of rice

i CAT POD
. SOD i .
Concentration (U~ 2 FW) (pmol ¢« g! + (ODy7o * min’!
(pmol + L) g min'1) - g'FW)
0 499. 9(100) 27.5(100) 286.0(100)
Cr5+ 100 419, 4(83.9) 15.0(54,5) 315,2(110.2)
Se 50 557.1(111.4) 29.2(106.2) 270.3(94.5)
Cr8+ (100)+  440.0(88.0) 18.5(67.3) 307.1(107.4)

Se(50)

2.5 1% W31k R4 # SOD.CAT 1 POD F1£#) %M
MF 5T, B — kA ¥ RT, SOD.CAT & # 4
BHLXT BRI 16. 1% 1 45. 5%, POD I HE L X R &
10.2%. PR (2002) FLEA (IO EHEL RS
RBKEBREXRSE, FEARBKERST, &A
SOD T F&, POD (& 38 .
XERTRAHBLEKEBHERINERFY

%M. 8% ERA L E KRS E,SOD.CAT i
I — Sk AL B A, POD & 4 WU, IR R BRI A
ZEmEENEM.
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M EYMER., BELRBCHEESENMKE
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(CrM)FFEFM R LB EHTIEAL HEHE
SR GERE SBRESRETR . ERTER
MY A E AR IE ® HT. Van 55 (1990) #1A
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AN FARES,1999), MR RAE YN &
SR FEFEYHAENENRR I BREXSE,
1994) ,{H BRI A FHHR .

AEMERBP AN EEENBHE EEY
ENRARENEEFR AL 5 ERERNE
&, ZRPEERING FREATNERE. RER®
FQROODINNEMETERR TN EALBER
4, JtH 2 SOD 89, YK R O, i & Ag
HEMIER. AR BBILMER. RITFEWE
BEEWRATAEYHBIEAHRPERLE, F SOD,
CAT {&¥ T F#,POD & # L7, 8 O: 1 H,O, {&
FEENRR SIEBREH X 254, S X, A
R &8, RAE WA AR . AT LR EEY®A
H, O, KOF , I ERIEHEE, PRI EAE Bt E I (RES,
1999; ;XM SF,1996), A LKL RINH, & S5HEER
BERE, SR LEE R, M AR SOD,CAT
WEIESR R, POD & T F& K, BEE HE /)y, 7T BE R T 4%
MKk BEEENNHZ—.
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