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50 mg/L 12 20 min NEAEALH, 4 HilE 5"

Response of Protecting Enzymes of Antioxidant System in
Acorus calamus L. to Naphthalene Pollution

LAI Wenling' ,ZHANG Xiaoyuan' ,FANG Lei' ,LAI Shuling' ,ZHANG Minjie?
(1. Colloge of Life and Environmental Science, Gannan Normal University, Ganzhou, Jiangxi 3410003 2, College of Chemistry and Chemical
Engineering , Gannan Normal University,Ganzhou,Jiangxi 34100)

Abstract: Acorus calamus L. were cultured with synthetic wastewater containing different concentration of naphthalene.
The activities of SOD, POD and CAT in root and leaf were compared. The results showed that, with the increase of
concentration of naphthalene, the SOD activity in root decreased significantly, while the SOD activity in leaf increased
extremely significantly,the POD activity in root didn’t increase obviously, while the POD activity in leaf decreased
extremely significantly, CAT activity in root and leaf decreased extremely or significantly. Different protecting enzymes of
antioxidant system in different part of A. calamus had different response to naphthalene pollution,and the leaf responed
more obviously than root.

Keywords : naphthalene; Acorus calamus L. ;protecting enzymes of antioxidant system
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FKH,2,4-DIRE R 25 mg/L, 2L i} A 15 min B}, 5
ZRGHSTR AN E K E REERE RS, M3
BEIPRE I, IAANAA2,4-D % 3 fiAE K EHE
AbEEST H 2 IS R AR T — A K R Ab .,

AR, BT MBI FE KR B4 X R —H K CR
IFi) FEL 0 A A R 1 750 o 288 8 [ A A 0 A A 8 5 590 R Tl
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PA BN [7) e BE AN A ()95 0 st 1) A 4 A b B G H 2
FE B s A, K, B i3 B 5T 8l e T R
(IBA) [R5 R [R1VR o i 1] A4 28 A AL B A 2474
A AR BGFEIR , ASSI A A 2800 RO AR 7= S a2 L B S
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1 #Rl5H*®
L1 R@ette

K116 B 2 (Rosa hybrida) VE i 564 8}, 21 46
AZHARYK O L 5 PR E MRS
J=U
L2 R®rk

RET 2015454 ASHES A 7 HEHRMAMLFE
B F IR A 17
L2.1 FHEAHRE wPFRAKET. TR RE R
WK Bsh A KR A R AE 4. WA ERY
g 6~8 mm, i\ ELAN 10~15 cm, sk EHFET,
TERBY ML 45° Rk, BNMEREAR R 2 At A
1.2.2 R B IBA BN 50,150,300 mg/L
3R IR BT IR] R 2.4 h 2 ASKF, X R AR TR
KB 2% 2 h(CK1D) .4 h(CK2),3t 8 Mb3, 45 4b
WI3WEE, BEHR 10 MMEH, FEYLX HHEF . K5y 4
B3 25 F 500 4% £ B R WS E B 5 , F oAk O &)
TR B ) IBA ¥ W 3547 7S [ e i) 4 952 36 Ak
., WRAHISEEE T K A BT I A4 AR R (V 3K

ft s VIERE=1: DREREP, S8 2 5%, 746
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ZH 3, R Excel 2003 H ]2
2 HRE5SW
2.1 RFEACEEXT A AR R

ME 1A IE A0 3.4.5.6 A BELAERIEN
T A B 7 8 K2 LI IRCGAbEE 1. 2) A IR 2. M
R 1ALIEH, A 4R 2 h A HAT, % IBA 1RE
FIFHE A B AR A 2L A AR R A B IR A IR R 3 2
TR RS RS RE 4 h A TR, R B AE R A AR
fhia$, T4 IBA ¥ BEAH FET , AS ¥R i Rl 0 A 2246
FAGHS AR BB /N, T E 2R (B
HEREA B (P<0.05), WE 1B UEH, 4
HH3.4.5.6 WA AHLAERFERE R TFHELAEPI
0. 05) , LB ARk B (<150 mg/L) 1) IBA b3 FF
AZE &R GHLS TR RN .

MAERTALE , A EAH ARG AL A RFL ST K
WARE, HRHASHAEREFEUGGHLSER
HhE.

*x1 AR IERS A SR A4 R0
Table 1 Effect of different treatments on rooting rate of Rosa hybrida
Ab¥a IBA ¥R B B E] k733 RHRERE B RE
Treatment IBA concentration/(mg + L™1) Soaking time/h Survey number/#k Rooting percentage of callus/ % Rooting percentage of cortex/ %
1(CK1) 0 2 30 36.7+2.0d 0. 0=£0. 0j
2(CK2) 0 4 30 40.0+2. 3d 0.0+0. 0
3 50 2 30 56.7+3.2b 13.3740. 9¢
4 50 4 30 53.3+3.1b 10. 040. 5d
5 150 2 30 66.7+3. 6a 20.0+1.0a
6 150 4 30 63.3+3. 4a 16. 740. 6b
7 300 2 30 50. 0+ 2. 6¢c 6. 710. 5e
8 300 4 30 46.7+2.7c 3.340. 5f

T PR T E AR R , FPURR/ING 8 R A B 2 (] 22 57 B 3% (P<<0. 05) , T[]

Note;Date of the table represented average value— standard error,the different letters show significant difference among treatments at 0. 05 level,the same below.
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Bl X 152, XFAR 253, AbFH 354, AbFH 455, ZbBH 5;6. AT 657, 4bPH 758, AbBH 8,
Note: 1. CK1;2. CK2;3. Treatment 3;4. Treatment 4;5. Treatment 5;6. Treatment 6;7. Treatment 7;8. Treatment 8.

1 AELETASFEEZHEREBER
Fig. 1 Effect of different treatments on the root length of Rosa hybrida
2.2 R[FALEERT A 246 5 R R A K BRI BRI, B B A ) BB, R R A K & 20
MK 2 A0 AHRIAL B () AR IBA WA, /N E, 2 IBA KBy 150 me/L, ZHLATE Sy 2 h
4 IBA VRBEAEE 150 mg/L B, A FMAMMARER QLI B, AFHFAWRRERERK, K 0.38 g/tk,
BEMIMKESE, Y IBAWKERT 150 mg/L i, H 246 e CK1 1 CK2 Zr 5 hn 7 123. 5% 1 153. 3%, 2 7 5
FHMARERERETRABES, MR IBAREARRL  ZFP<0.05,

*2 AEAEX AEHERZAEKENH I
Table 2 Effect of different treatments on the root growth of Rosa hybrida
Ab¥a IBA ¥ i BHRT ) A MRE RAREKR
Treatment IBA concentration/ (mg + L—1) Soaking time/h Survey number/#k Increment of root growth/ (g« #~1)

1(CK1) 0 2 30 0. 174£0. 02ef

2(CK2) 0 4 30 0.15740. 01f
3 50 2 30 0.26+0. 0lcd
4 50 4 30 0. 22+0. 02ed
5 150 2 30 0. 38+0. 02a
6 150 4 30 0. 31£0. 02bc
7 300 2 30 0.33+0. 0lab
8 300 4 30 0. 2740. 02bcd

2.3 AFELEHENT A 4 KR R K ER S SEHEIN S VN e B B IR M ) R, A ZR 4

M 2 ATLUE H AR AL BRI (] R R IBA ¥R BEZ: AREVRFR PR ERZB/MESE. HEEHED 2 h
T BEE IBAYRE RN, A ZEHMAMRAPHKE W, IBAKER 50 mg/LULH 3) 5 150 mg/LGLH 5)
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X 2 ANAEBREH AR AR R AR KA LB IR AP K
FE e CK1 43 BIH6 N T 26. 9% 1 30. 7%, b CK2 43513 Br D s B

T 21. 8% FN 25. 4%, £ 57 B3 (P<<0.05),

£ 0 mg/L
O 150 mg/L

B 50 mg/L
B 300 mg/L

a a p

MR KEE
Length of root/cm
S = N W s N

ﬁi?@”ﬁl‘lﬂ Soaking time/l?
I R R/NE TR AR AL R A 22 5 B 3%, P<<0.05. Tl
Note: Different lowercase letters show significant difference at 0.05
level. The same below.
B2 FAELENAFHERZKENIME
Fig. 2 Effect of different treatments on
the root length of Rosa hybrida

2.4 RFIALFERT A Ze4 SRR B KR

M 3 FTLAE H o A R AR BRI RIS [R] TBA ¥ B 2454
L HEE IBA WREE RN, A =4 A5 AR R BB 2 503
InJE NI E 2 TBA ¥R O 150 mg/ L, 21 ] 2
2 h(Ab 38 5)f, H 24 25 1 F AR B £, O 19. 20 5%,
i EAR FMH AR AR K R4, Bl 3R ) A S
H 24 2 AR AR P 808 /M a5

e
The number of root/2%

2 4

2] Soaking time/h

3 AELAEXASHERZBENZ N
Fig. 3 Effect of different treatments on

the root number of Rosa hybrida

2.5 R[FAFEXT H 24 45 BUE R B9 5

VLA ZEdi 45 A AR AR S A WA 4 U iR AR, AR 3
ATLAE W, 5 5F BB A Eb, IBA K [R) R BE FLAR [R] 92 9 st Jia]
ML AL PRR & T H = MBS 3. CK1 Hil CK2 46
FAERAEI— M, JE AT OR B8 R 43 51 2 53. 3% F1 50. 0%,
RIEHR A3 R 36. 7% H 40. 0%, HE 7] 15 o Ik ) AN [+ vk
£ IBA BT BEE IBA VREE TS, A &0
B RR R A S T J5 R, oAb 3 5 FNAbH 6 X
2 -4k B T I B OROTE R R, 4 R 86.7% AN
80. 026, JR PR B8 % 43 Bl 83. 3% 1 76. 7%, B E B T
HE A3 (P<0.05), Hif &4 KA R R &, SR
B2, (AAHE] IBA Y& B AN [ 35 i A ) Xof 47 4% BT 350 3R
AR B RN B E .

%3 AE AL A FHHR A E R EIF M
Table 3 Effect of different treatments on cutting survival of Rosa hybrida
hb¥g IBA ¥R peaioliag ) RS BT R R B 3R LS
Treatment IBA concentration/ (mg + L™1) Soaking time/h Survey number/ # Survival percent/ % Primary leaf reserving rate/ % Growing situation
1(CKD) 0 2 30 36.7+1.4d 53.3+2. 6d AR RERD
2(CK2) 0 4 30 40. 0+2. 0d 50.042. 4d R RERD
3 50 2 30 70.043. 2b 60. 042. 8cd KRB ARRRE
4 50 4 30 63.343. 5he 56.7+2.5d AR IBERL
5 150 2 30 86.7+4.5a 83.3+3.9a AR RRARE, KA
6 150 4 30 80.0+4. 2a 76.7+3. 7ab AR BRRKE
7 300 2 30 56. 742. 9c 70. 043. 2bc KRR
8 300 4 30 50.042. 5¢ 63.343. 4cd KRR

3 Hi5itit

T AT BT B AR ST » e in 2 o v S 58
FEHE B A BB, YT BT RS B R TR T
MRS EMR, HETE 2SI BR TAA) W% T
FR(IBA) 25 ZFR (NAA) 45 22 Fh AL A= 1 15 77 B A {2
PEBRAERAE ™Y, {0 IBA ML TIAA T 5 B nf&
AL NAA T BN I, 2 8 IBA
FEPI AR TR g A ARG . KB 45 SR AT 1, A A IBA
Vi BE A [R) B W 1) % R T, IBA ¥R B TR R (0 ~
300 mg/ L)X 4% 2 AR FR) R i 2 B Oy SE 42 kS5 4 okl » LA
IBA ¥ 150 mg/ L, B2IMTE] Y 2 h B 40 XS A 24

FAEARAAE HEAE T B B 2, 4 2 B A Mg A BUAE AR R LR
FAERKER RAFHKE MRALE I FREREHET
RSB, IBA WEBIT 150 mg/L J&, X & 4R
RV PN (BTS2 350 T %o R 3 55 0 T 9 Y
W4 R A—F U8R IBA SHEYIHTE AR LA BT
AR HEVE . IBA {2 BEFF 47 42 AR F) S 28 AT RE 5 A

IR AR N AR EE R (GAY) JAA & 7, BRI %
FR(ABA) 7 &, $2F TAA/ABA [ LLIEA S, [RAT,
IBA 3 2R M A 2% R IR 0 1) 0 B » 38 0 478 4% 5 TR )
AR T OB R D . (E S Z N3 A
FHRIBTFRY L IBA 50 mg/L ¥ R 11 45 15 min
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A PR i B H ZE A A AR . SR 22 55 DL HA R A
Py AR 9 550 A R 5 SR R B O % B
{37 FP BRI 25 140 S5 I R B DA ST L 78 LURS RO BT
H IR TR S R AT HE— ST

TE IBA 5 14 52 ¥ i 1] J7 T , IBA. 5 8 ok J5E A4 [
IS, 352 0 A 1) X 8 2 A AR 4 4% BT R R DR R
BRI LW, ENRAKE RALER WD E,
B 2 h MR R K ERIR AR BER TR A h
2% . SR IR EL A, IBA ¥R BE D 300 me/ L2 it
6125 4 h B4R A AR SR BN, ATRE
& IBA ¥R B R HL M IR B I R R4 ™ A2 T
FEE W6 THEAAGHSRAR SRR . B
WEAEEI XA A 2 2 B FER AR AR B SR B L R vk
JE IBACK T 250 mg/L)K AL B SAM bl 2264, 5
IREARRLL. ik, —BF AL T R YA K
TR 5 A BRAE W 476 2% — MBER B R AL BRI ]y 2~
3 s T RS FEE A A9 A A 94 50 Ak B 476 2% Pk, 952 360 k[ A
A .

L5 b RTIR GBI EE IBA 4588 R I 8] AT e
H 24 AR I 4R i HAT 4 0 B 3% iR 15 Y
HZEAHRER A R AL B IBA ¥ B 150 mg/L, 42
a2 h,

&% 30k
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Effect of Indolebutyric Acid on the Rooting of Rose hybride Cuttings

WU Lijun, WANG Yingxi,XIA Xiya
(Forestry College,Central South University of Forestry and Technology ,Changsha, Hunan 410004)

Abstract: The rooting ability of the cuttings of Rosa hybrida by different treatments were studied. Rosa hybrida cutting

were treated by 50 mg/L,150 mg/L,300 mg/L indolebutyric acid for 2 or 4 hours to mensurate the rooting percentage of

callus and cortex, the increment of root growth, the length of roots, the amount of roots, survival rate of cuttings and

reserving rate of the primary leaves. The effect of different treatments on the rooting capacity of Rosa hybrida cuttings

were compared. The results showed that the rooting rate of cuttings treated by different concentration indolebutyric acid

for different time were higher than the control. While 150 mg/L indolebutyric acid soaking Rosa hybrida cuttings for

2 hours was the best treatment. At this treatment,the survival rate of cuttings was the highest and plant growth was the

best.

Keywords : Rosa hybrida ;indolebutyric acid;cutting propagation ;rooting
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