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Abstract: The modification of insect-resistant gene is conducive to reduce insect pests and decrease pesticide and
fertilizer application. Thus,the research on environmental adaptability of insect-resistant transgenic crops has important
ecological significance. However, the adaptation potential of insect-resistant transgenic crops to heavy metal stress remains
unclear. In this study, insect-resistant transgenic rice Huahui 1 ( HHI ) and its non-transgenic parent rice Minghui 63
(MH63) are selected for a pot experiment ,and the soil Cd(II) concentrations are set as 0,3.5,60 and 240 mg-kg™",
respectively. The agronomic traits,Cd content in plant organs,enzyme activity of rice roots and leafs,as well as physical
and chemical properties of rhizosphere soil, are determined at tillering stage and maturity stage. The results show that
compared with Cd,, the plant height of HH1 and MH63 rice under Cd,,, treatment decrease by 35% and 46%,
respectively. Their aboveground biomass decrease by 59% and 73% respectively,and their yield is reduced by 55% and
85% ,respectively. Cd stress can significantly reduce plant height,biomass and yield of rice. Under the same Cd stress,
the plant height,biomass and yield of HHI rice are higher than those of MH63 rice,, which indicate that the modification
of exogenous Bt gene could improve the resistance of rice to Cd stress. The modification of exogenous Bt gene don’t

change the accumulation pattern of Cd in rice,however,under the same Cd stress,the Cd content in each organs of HH1
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rice is higher than that of MH63 rice. The results of malondialdehyde ( MDA ) content showe that HH1 rice have better Cd
resistance than MH63 rice at tillering stage, and the opposite was at maturity stage. The reason might be related to Cd
concentration in plant organs, root microenvironment and detoxification enzyme system. In conclusion, Cd stress and
exogenous gene modification affecte rice agronomic traits and Cd enrichment in plant organs. Moreover, HHI rice at
tillering stage have stronger Cd resistance than MH63 rice.

Key words : insect-resistant transgenic rice ,cadmium stress, oxidase activity,Cd accumulation

KR KA FEA KA S FARBLG: , UK & I I Tl 8 7l 5 7K I 25 A 2905 3 nl s A+ 4 Cd
5Y. BEZ Cd G YA HH I LA 1.33x10* hm® , )2 H3EH1 (0~20 em) Cd A9 & w2 PER &,
YR 0.001~13.430 mg-kg ™). Cd AR AERK K BALF IR, i BAFIER BA RPN, SRR E
YR TS 7 i I, Cd S REEYIEE & 4, 5 B MR BB, o AR F i s L KRS R i L —
N E AR EAEY) , R TR E R — AR B 1EY), R 2 5 Wl s 4 Cd FEY). HiYxt & 4 )8 =
AR N 1) F2 T A R — SR I o U AR R IR S . AR R I AR A SRR AR | R
PSR VR R E S B i E Y RAMEY RS R AAEA . — Ry A b S iR 5
KA TRMAIERT . YA A T B e B, F R A P A0 5 o 4 B Al SR AR B AR G A PO
PREFRE Y R 9 1E 5 AR BARANE 2h. SR ™ B Whaa FRBE v RE S BB AL A R & A FE AW AEK
&= SHR kT,

AMIE Bt LA %G A RT ARV E Yl 22 5 B fa 3 A A VR S = s v i Wk d g 17 [ 2%
I P SR E Y o B B A AR A 2R R . MR B FEHFE A, B AE RN KR SRR IRk =
Oy BERUEEAR SRR G R AR BOEE . BT, Mungai 2510V BF 5T 35 26 WA WO T K U £ 5 P S OO T, P AL 3
PR 2258 2K 10 7 B U AR RE B PR 258 S AR 80 T 12% ~ 13% . 7RSS H F du s T | 40 e 5L PR K R i 7
FLARFE SRR AT i L A A9 R FE AR R ol B s SRR R = A AR B H A Ik,
Xt H A PR KRS I ATF 9 2 B v AR Bt U B A R 1 15 1 D S H B 5 R 0 A ) AR S 3R B
M L3 U L DR K R X Cd It A i 1o 2 LR, AL TR 0 7 A 75 25 A2 Cd A 7K DY R R A
K EHATHATE .

F I, AR BT LA HUFG L DR KRS B HL AR JE DR R A IIFGE M ), B B CA (I 43 314 0.3.5.60
1240 mg- kg™ FEATKFEAARSLL. 3.5 mg kg™ WIREF Cd T b IX 38 H 4R 15 Y V- 31E ;60 mg kg™
S XHVER A KA B 1 3 00 T Cd V5 Yk BE 5240 me-kg ' RIS UL BRI BE TP TR SR R 10T
Cd ¥ 7. @t WM KR A Kbk i AR = R R, I 4y BE T 5 A /K RS AR B - S A I
IKREM 25 I FPRLAEA AR Cd & 4R, I MUK REAR bR - 83800 1 S MUK RS T S AL I 2R 45 R B 5
IKRGEIHE Cd WL, BIFZE ] Ry Cd I X 47 o 2 S5 DR 70CReS 1 3 Wi 2 (3L S B0 K0 | o S o 2 6 DR K e 114 A=
BB LS.

1 MRSk

1.1 RIedr
11,1 KAEFT FEALET

ARSI AHAAKRE i Al A BT B BE UK RS AR 1 5 (HHT) 2 HARFEIE R A KRG HIIK 63 (MH63) . 7K
FERIF 28 10% H,0, BRI TE 5 8 F/KIE UG & H. R 3RE MR & TR AR g4t -, IF T 28 «C
FAF T ROEEE R 3 Kg , WA A E R L Aa B B KR E . KR 20 10 K, PREC HHL
F MH63 7KAE T iHIER , R A AR R &8 953 524548 % (1€ P PCR J7#% Fl EnviroLogix QuickStick a7
G HIXKAE SRS T PCR B Cry SRR S . R ah T mTah HH1 K AREZE% crylAb/c FERB
MH63 7K A F AR A 3] Be 2 H.
1.1.2 &R EIER L RLE

FEAAATS IR A T B BV R AR X T2 LM P (118°55'E,32°06'N) |, 1 B RA R I 1 )5
RERIZTIHE(0~15 em) , LI E NWFEE L 2 mm FLARGHE M, A 2 . 38 pH (ER 7.77, BA &
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041 g-ke  BANAS BN 27.3 g-kg™ , ARKME] CA(ID).
1.2 ABREFRKEERERRE

IR B AR AAA G I B 3 ANASTE Cd WA AL B . Cd, ;. Cd, Fl Cd,,, , o CA (D) I (FEFE A CdCl,
(2.5H,0)) 53514 3.5 .60 #1240 mg-ke™". IRIG B AN Cd AHL(Cd,) 1E R R B0 PR B 4 AN
5. ARSI AR PVC M, A% K $250 mmx 150 mm. FFHAANA 5.0 ke T4 5 At 1- 488 We ok i
JE S om, FAITE BN Cd ¥R BEAR B FaE 30 K, AR B 6 FLAT /ML P DR et B RO G <. RRE S R,
FEHGE 552 A EVERLAE (it 54 1.0 g-kg™ ). ¥ 20 KR HH1 A1 MH63 RS> 4% 2 #k 1 7058 s
0RO K. A 12 RAMFIRE (MM 50 mg-kg™) , 55 50~ 57 K A7KFESMBEIG WHHEK B

KR AT BE (RBAR 5 45 K) 5 U (B ARG 110 K) #EATBEIR PR AL SRAE K AR AR FI/K
FEARPR 1. SR FHEHE R A K FEARPR L3R 50 ) IRAS T 4 CIAFRE .
1.3 TEBEAMRNE

188 pH # R LK 1:2.5 (w/v) GBS R B B WA TI0E . R 2 mol - L™ KCI #= 42 3% U8
W TCHLR S T AL ( Skalar, Breda , Netherlands ) €. +3E28 XT3 100 H 5, RAHBLKE R
A1 K, Cr, 0, 48407543 5 5 158 i S (TN FILEA HLBR (TOC) & it HHEARUBE (AP) DAUILER #h
B AR B, FARBEPT L@l 7 L SR AR AR — SO SR T IR 43 6 6 B T 2 W e, A - 4
B Cd FE".
1.4 KBEREMERNE

IKFERS RS B RR 7 R K Rk s . 3 BEI B U IR P R A AR K FE R R AU AR 28 4 BT
BRAAT 22 105 CAAT 15 min, 7T 70 CHET 5 70 MR E ARG AL Wy it T8, = A0k b b, 3 432
ik, BAGHKRE T TORG , R K AR V7 DR AS X o 2 RURLRVRURE, )5 3 S KT FR i, 1158 KA
F%[ZO].
1.5 KBEHFE Cd FENE

FRIUE B /KRR 25 I BORPRIRE S & T IH A D INAC S mL ik HNO, , $E57 J5 , fulf T DR JREAE T &
OB R FINA 3 mL ¥ HNO, , #2455 , ZEIRIR D L, 7E 200 C MM E EHZE NE
WAARFARI KL 4 mL( 475 2~3 h) BFEAIA 0.5 mL H,0, f1 1 mL HCIO, ,JH#& 1.5~2 h J5il % 75, &2
T A 3 mL 0.32 mol - L™ HNO, , 5 I 95 & e 37 375 WA U] B4 11 0.32 mol - L™ HNO, 7 B0 g 45 5]
10 mL, f59 05 5 #5052 8 6o, ) Al i AGE & H,0, F1 HCLO, , I BB W s == o 1k, 522k 2T, 5
0.32 mol-L™" HNO, E% %] 10 mL, i3 385 {fi Ffl ICP-AES( Spectro, Germany ) il 2.
1.6 KXBREREFWERIEENE

X5 BEIS R 1 K REAR 2R et R rb i Tl 2R 06 M SR I R A Wi e B IO . B U L
FALEG(CAT) 54N OB T 240 nm P AN E | 3 E ALY B (POD ) 5 8 S 4k 17 AL g (SOD )
1 A) L6 EE R 43 501 T 470 nm (560 nm FASARINGE , N 1 (MDA ) & 1 532 nm 5 600 nm BYWOGE
Z{HIE.
1.7 #iEgit o

AL R SRR A SPSS 16.0 X84 #E1 7 43 BTttt SR J7 25 08T (ANOVA ) LA [] Ak 34
) B HA G 24225 (P<0.05,n=4, Turkey’s test) , >R ARSI FEAR T K5 b HH1 A1 MH63 7K 75 18] 19t
FFEF(P<0.05,n=4) RADUHZET7 2250 B AR BE Cd W38 FIOK R SR K R A 2otk | 3 B A 1
JASZIR . I HIVE R Origin 8.0 il Adobe Ilustrator CS6 %4
2 HRE0Pr
21 KEEKBRAERERZHER

AR BE Cd e s T KRG A K 0T P ik i, G LUK RS HHL RS SL RSB AK RS MH63 XF Cd i
B AR (B 1) . ASTA] Cd B A FE R (9 HHT T MH63 ZER ARG AOSE 11~ 12 JEk 248 KW Aok s ok
B (& 1a FI/E 1b). HHI /KFEZ Cd,. Cd, 5. Cdg, Fl Cd,,, &b P Wk 5 i KA 53 900 128.5.129.0.117.5 Fi
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95.0 cm, Ifif % i b B 1) MH63 7K Rk i S A 43 5124 122.5.128.0.,103.8 11 83.0 em. 1] WL, 7K Ak s ik
B Ca VR PERI 2 TR €y 15 Coly 00T | WUKRRAKC IS 4 JATFAA S 15 J8) HH1 KRS 9 Bk 2
H T MH63 KFE (P<0.05) ; Cd, KB R 7E KRG LE K955 4.6.8 8 HH1 KRGO BK 25 18 5 5 T MH63;
Cdgo WbFE T, MUKREA K A5 3 JTF LR 3 15 J8 HH1 KRS = 3% 5 T MH63 /KFE. 7T L, 7EAATH] Cd ¥k
R T HHT AR HOBR RS A4 0K 125 T MH63 /KRE (P 1a FIIE] 1h). HEHT ARG AN BERING F Bt 28 19 7 Bk 45
SR, Cd Mt A 2 BT S K RS M Bt 2B 1 RIK s 55 Cdy ARBIAR HE L Cdly s\ Cdlgg BT ol AR
i Bt 2 & 5 BRI T 9% .33% M1 17% (18] 1) . Al Cd #kBEAL A MH63 7K R i R Hh 27 A4S I 1) B
B MIHT Cd, Cd, 1 G ANHE G, AFH 25 R T HHT 5 MH63 /KA 43 BE 11 354 F i 3543
PR (BT 1) I, Cd gy 5 oy AL AY HHL K AHY E#EIM AP 50T Cd, A1 Cd, ARG 5 Cd
AR ERAG MH63 AR 16 A0 B S5 R T Cd, AT ; Colyyy IR FHY /KR LS00 B 35402 0
E T MH63 KR, A Cd Mt b B T RIROR R4 G 13595 5. RIF) Cd f BA7 B0 HH K
FOMEIA RS- B, T Cd g 5 C XA MHG3 ARG T M40y i BB E T Ca, A1 C,
AERRH). T CA B R T AR, LKA RS Cd AR R . Co AT A
T HH1 F1 MH63 /KR it Cd oo A0 2E 35 FR A T MH63 /K B BE. Cd, Fl Gy AEF T HEL KRS ™ it 1
MH63 /KB ARG, 16 2.8 0 5% (4] 1) ARBFIEH Cdgy 5 Cyyy ANFRT HH /KR ™ 238 F MH63 /K
FACIE o), ULHT Bu S DAL AN 7RI XS TR E Cd V5 Y bt

a  140r b
120 -
100
g
9
P 80 -
K
60 HHI-Cd, —O— MH63-Cd,
w0k —A— HHI1-Cd,, —&— MH63-Cd,
~— HHI-Cd,, —©— MH63-Cd,,
ol . . & HHI-Cd, —O- MH63-Cd,,
0 2 4 6 8 10 12 14
IR 5 FiAE I [R]/ Weeks
c d e
T 1601 100 4pBEWT 1000 AU 501 mmcd, mmCd,
éD 140 - ~ ia :'Cdzs -Cdm
g 1 - B L 2 = HHI-Cd, L ,
= 1207 —— £ 80 80 =9 HHI-Cd, 400, 2 d
= . o0 all’ = [HI-Cd,, ~ I
P\g 10017 i @ 60 60 == HHI-Cd,, i N
O 8of H =1 MH63-Cd, P
+ i oa0- a0 =3 MH63-Cd, =
- 607 S == MH63-Cd,, ]
= | ¢ = MH63-Cd,,, £
“\:.5- 40 ﬂ a,4a
i & 201 Ha 20
¥ 20 i c
= I I L ] -~ b ata ddap, 0 I 0
T 0 0 L ||
T Cd, Cd,; Cd,, Cdy o Ay MY H B H R HH1  MH63

Bl ABEEKBERRERZERK(E dFEe PARFERARMERE CdHMELERANEEESR)
Fig.1 Growth and agronomic characters of rice( Different letters indicate the significant

difference among different Cd stress treatments in figure d and e)

2.2 KTBHEHEEI Cd EEE

Cd, ZbHF 43 BERH AN A2 HH1 A1 MH63 ZKFRAR (25 I rh BRI S CA (1) . Cd, AR, PiFK
FEZE M R A AN B CA(I0) , TR E] Cd(10) (P 2a) 5 Cdgy 1 Cdy KEHR R, KRS BE 1T A1
BIIRZR Cd FAER D EE T2 HHFERL. HH1 A1 MH63 /KRS BEIMR 2R Cd (1) He B HIFE 2 Cd ik i
SR _ETE FE Cdg AbEE T 20513551 228 Fl1 232 pg-g™', 7E Cd,, AR 23 555 5] 626 F1 740 pg-g™', HF
KRR Z CA(IT) ¥R FE ] G 3% 22 5. HH1 A MH63 /KRS AEUMIAR & Cd(10) & M 50 BE i —2%. Cd,,
Al Cdy AEFETR  HHIT AT MH63 /K FEFFRLH CA (1) S JE B & 25, H Cdg, M Cd,, AbBRIA] TG & 3 22 5+
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Cdg 3T HH1 A1 MH63 /K FEAFARLH CA(1D) & 24300 8.95 Al 7.34 pg-g ™' Cd,, A0 3~ HH1 Fl MH63
IKFEAFRI R CA(TD) B 435N 7.68 F1 7.99 ng- g™ (&l 2a). ASBFFT L5 Bow, KAEA2UY A, HH1 Al
MH63 K FE P4 28 B Cd 20 Be AL AR AR SZE 0T S8, H Cd A FEAAR 5 Cd,, AbFEAYZE T HH1 KR Cd
SRR T MH63 (8] 2a) . Cdgy 1 Cd,, K03 T PIFOKFER AR L CA(TID) & i B3 & T Cd, s Zb 3, {3 Cd g,
Cl o MEBRIF] G (. 2 22 57 (] 2b) . Cdy 5, Cdg AT Cdyyo A FE R HHT 7K RS 2 BEMIAE AR B Cd (1) & 5 51k
0.015.0.41 F10.63 wg-g ", MU 73514 0.067 .1.37 F12.80 pg-g ' ; MH63 /KFF 2 BEMIAE AR B Cd (1) & &
4394 0.014 ,0.29 F10.38 wg-g™", BI04 0.070.1.13 1 1.26 wg-g™'. Hr, Cd,, A FRAY HH1 7K FE
RERRE CA(ID) S T MH63 , HAKEHE N HH1 A MH63 /KA 8] JC 2 % 22 5 (8 2b).

b C
a 900 LOT syaem
~ 800 ~ a
2 700 w 08F
ﬁ 600 o 06
{Te 500 =
= !
hilI4
3 400 & 04
= 300 !
= S
g 200 0.2
N 100
0 0
HH1 MH63
900 M N
~ 800 a = HH1-Cd, =3 MH63-Cd, s ? = cd,
2700 = HHI-Cd, == MH63-Cd,, x® 3 = Cd,,
2 600 = HH1-Cd,, = MH63-Cd,,, o = Cd,,
& H
@ 500 =
IS o 2
=l .,
o 400 . =2
£ 300 18
4 =l
= @] 1
€ 200 1 IS . 5
= 100 a a obll o a a
0 Z 4 L Z 4 , Zaa zaa | 0
2% - ¥k HHI MH63

2 KIBEMEEAL CAdIRERE Cd EEE(FEFERRMNEARE Cd BHELE B EEZER;ND RTAKGNE)
Fig.2 Cd concentration and accumulation in different parts of rice plants( Different letters indicate

the significant difference among different Cd stress treatments; ND indicate never detected )

2.3 KTEIRBR L IEEIR{L R

SYBEWRT  R[F] Cd WREEI A T HHI KASHRPR 3% pH NH;-N 5 AP 2R E (%K 1). 5 Cd, M
Et, Cd, 5 Cdgy T Cd,, AR pH I T+, Cd, o PR AP & 82 i 2 T . AIF) Cd e~ MH63 /KR br
13 pH NH;-N AP 7 B ¥, 5 Cd, "BA L, Cd, 5 Cdo A B pH 2 T+, Cd, AL NH;-N
TR T EREAL, A Cdy A BE T AP &8 B ETHE. Cd,, AH T, HH1 KAF AR PR 138 pH 8% & F
MH63 /KF& , Cd, B8 T MH63 /KAEHRER T8 rh NHI-N & 500 BAL T HH1 /KRS, 20 BESI K AR bR 4238 pH
H 5K AR Sl Cd R N A B W A7 AR i G AR AR PR 14 NH-N AP 54 Cd & &S Cd A
FAERERR(F ). MBS, 5 Cd, PRI, Cd, 5 Cdg Fl Cd,,o ZbFE T HH1 /K FEAR PR 43 pH (A 2 3%
HAM, Cdy AR AR BR 238 TN 5 5 3 1 i A Bs 138 TOC [H 23 N R 5 Cd, M EL, Cd, 5 Cdg, Al
Cd o A BT MH63 KRG AR PR 3 pH (B 535 T RE, Cd o AbFE T ARPR +3E TN & i 5 ETH 5. Cd, . Cd, 5. Cdg,
1 Cd, oAb FE T HH1 /KRS pH {39 8 25 T MH63 /KFE. Cd,, 4B T HH1 /KFEHE PR 320 TOC &
FART MH63 /KFE (R 1) . AR FEMRER +3% pH HZ /KA A0 RS Cd RN sc BEAE R 3%,
IKFERR PR 3% TOC 5 B .32 3] Cd YR BE e i Sz 50 K Cd ¥R 2 e 5 7K g i P ) 52 B 5, AR B
B TN AEANAZ Cd MR BE Wbl B RE R MR IR 358 AP (HZ KRG AR (R 1).

ALOL, Cd a2 T K REAR PR -4 TN (B AP {E A 2K Cd B9 & A HL T MH63, FiiE HH1 /KA Y
B+ 4% pH (H5 AP {H 12 Z L.
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Table 1 The physical and chemical properties of rhizosphere soil at tillering and maturity stage of rise

Cd fria TR TN NH}-N TOC AP Cd (1)
IS 1 L ot Seke™)  s(mgkg)  Aeke?) /(mgekg)  /(mekg)
cd, HH1 6.28+0.01¢ 0.46£0.01a  9.13x0.41ab  3.93+0.04a 4.14x0.43b ND
MH63 6.24+0.0lcd  0.42£0.0la  9.48+0.28a 3.85+0.08a 4.37+0.20b ND
cd, HHI1 6.45+0.06ab  0.47+£0.02a  7.71+0.09a 3.52+0.12a 5.59+0.80b ND
o MH63 6.58+0.03b 0.49£0.01a  7.31+0.31c 3.80+0.21a 6.17+0.06h ND
Cdg, HH1 6.55+0.01a 0.44:0.04a  9.50+0.40a 3.75+0.16a 5.29+0.34b  24.70+8.58h
MH63 6.62+0.00ab  0.54%0.06a  9.28+0.95ab  5.34+1.06a 5.95£1.20b  25.70£6.73b
Cdyy HH1 6.54+0.03ab  0.49£0.00a  9.77+0.81a 3.91£0.09a  10.30+0.70a  66.40+7.77ab
MH63 6.10+0.01d 0.54+0.03a  10.60+0.70a 3.70£0.03a  11.7020.03a  93.80%21.20a
cd, HH1 6.42+0.01b 0.42+0.02b 3.41+0.06a 3.73+£0.07a  17.00+0.61ab ND
MH63 6.85+0.01a 0.44+0.00b 4.02+0.27a 3.63+0.06ab  14.40+3.08b ND
cd,. HH1 6.47+0.02a 0.48+0.04ab  3.29+0.22a 3.88+0.02a  18.80+0.28ab ND
A MH63 6.81+0.06b 0.44+0.03b 4.25+0.34a 3.75+0.04a  12.00£0.41b ND
Cdy HHI 6.45+0.03a 0.58+0.06ab  3.63+0.27a 4.17£0.20a  21.20£0.22ab  33.00+1.78b
MH63 6.83+0.04b 0.55£0.03ab  4.13%0.11a 3.77+0.04a  16.60+0.45ab  34.60+0.92b
Cdyy HH1 6.55+0.03a 0.65+0.01a 4.74+0.91a 3.08+0.25b  26.00+2.18a  218.00+9.27a
MH63 6.72+0.05b 0.65+0.04a 4.23+0.23a 3.79£0.15a  17.00+1.88ab 192.00+6.76a
WESEwiE=5i i F
Cd Jipie b 3 43.449 %" 2.867 20.228 *** 1.976 47.451 """ 19.201
ST BEI TR Fe i 51.955*** 2.730 0.367 1.989 1.001 1.283
Cd 38 ik 3 x 7K AF i b 15.970 *** 2.040 1.315 2.216 0.937 1.109
Cd e 4b 3 0.040 19.360 *** 1.692 5.921** 3.622 861.232 """
AU TKAE 21.740*** 0.192 2.027 0.052 13.957 ** 4.473
Cd 38 b 3 x 7K AF i ol 57.548*** 0.432 1.301 6.666 0.802 5.864

V- #2th TN NHJ-N TOC AP 483365 MR B 2 BT BLIRE A 20 ND Fom AR S, 26 B0l PRI i (n=4) . AT
B (a,b, ¢, d) FEm [ K PO TRIK RS AR ] Cd 362 b 816 35 25 53 4B 07 08 g 00K 2 J 2 52 (P<0.05,n =4, Tukey’ test) . SRl
XU 27 2553 Bk (Tukey ) X Cd e B2 W0 ARG S Fh 22 (B A L350, o F BRIk R 8L, * ,P<0.05; * % ,P<0.01; * %% ,P<0.001.
2.4 KFIBREMMERKAEEFHE

ST BEI] HHI F1 MH63 /K AFARER CAT F1 MDA % s AR &Rl Cd JWham v B2 A9 38 i 2 5638 J5 T B
IR HH1 F MH63 KRS POD 2 it Cd VR EERG Mg hn (&1 3). HH1 1 MH63 /K &gt frHt CAT
B Cd e BERG T BEAR ; B Cd Ve B2 W3 (38 i, it J b SOD i1 POD 1 & St B =2 384 T i 5 o
MDA () F i 525 E TR BRI S IS fEAR T RS IR 25 53R 0, 76 /0 B2, A T HHI1 KA, Cd,  4b 3
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Fig.3 Oxidase activity in roots and leaves of rice( * indicate the significant difference between HH1 and MH63)
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