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Effects of Pb stress on antioxidase system and growth of Rabdosia Rubescentis Folium
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Abstract: Objective To study the effect of different concentration of plumbum (Pb) stress on antioxidase activity in different organs of
Rabdosia Rubescentis Folium (RRF, the aerial parts of Rabdosia rubescens) and their growth, and provide the basis for the growth
regulation of R. rubescens under Pb pollution. Methods Ramets hydroponic test was performed with the concentration of Pb (0, 135,
270, and 540 mg/L) and the stress time (50 d), taking superoxide dismutase (SOD), peroxidase (POD), catalase (CAT), relative growth rate
(RGR), biomass, and Pb mass fraction as indexes, the determination of antioxidant enzyme activity was performed with
spectrophotometer, and plant’s Pb mass fraction of plant with plasma emission spectrometer was carried out. Results Under Pb stress at
different concentration (135—540 mg/L), SOD activity in the leaves and the roots of R. rubescens was increased first and then decreased,
but no significant difference on SOD activity in the leaves at each level; POD activity in the leaves under Pb concentration (135—270
mg/L) was no significant difference compared with the control group, but was significantly increased at the concentration of 540 mg/L,
while the POD activity in the roots under Pb stress at various concentration was significantly lower than that of the control group which

gradually went up after declined; CAT activity in the leaves increased significantly with Pb concentration rising, and the activity in the
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root decreased gradually with Pb concentration rising. No significant effect on the growth of R. rubescens at low and mid levels of Pb

concentration (135 and 270 mg/L), but under high concentration (540 mg/L) of Pb treatment compared with the control group, the biomass

and RGR decreased by 33.33% and 46.59%, respectively. Conclusion The stimulus response is different obviously for antioxidase activities

between the leaves and roots of R. rubescens; Through fitting model predictive analysis, the critical Pb concentration is 301.99 mg/L, which

decreases RGR by 10% compared with control group (P < 0.01). RRF shows a strong resistance to Pb stress.

Key words: Pb stress; Rabdosia Rubescentis Folium; antioxidase; relative growth rate; Pb critical concentration; superoxide dismutase;

peroxidase; catalase
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P, A S mL 4 C Ry 50 mmol/L, pH
7.0 WEIR 2% PP UR /D A SERD AR S IR AT K T BN
10 mL B0, 764 CUKAEH#HE 10 min, T
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Table1 SOD, POD, and CAT enzyme activity in leaves of R. rubescens under Pb stress at different concentration

Pb/(mg-L™") SOD/(U-g™h POD/(U-g "min ") CAT/(U-g "min")
0 194.03+£22.23 a 1421+ 2570 20.74+ 2.51d

135 218.23+£36.30a 85.461 4.44b 11525+ 747 ¢

270 234.03+£16.67 a 4493+ 230D 175.16+15.28 b

540 215.67£22.10a 224.53+77.62a 486.83+14.73 a

At AR REERRE R EE (P<0.05), T

Different letters in same index meant significant difference at 0.05 level, same as below
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JoiiE R Bk R 18]G 22 e, (HAE 540 mg/L Pb
JopE R DR R v, AR 15.8 £ AL
B 1) CAT JE R 4IBE Po Jot & FE (1) 3 nimi
WERR (P<0.05), 7rulEXt i 5.55. 8.45.
23.47 %,

AN TR JE P a4 o e SOD BTG
PE B R IR IOE BOY, (H 50 FAH EL TG 6 2% 72
5o POD JEPEREA Pb LIRS N LT mE

R, CAT yhVEREAE Pb s Lot s, —
HITE 540 mg/L WKL Pb e N 2RI T, X B
Pb [P & 50 Fr ) POD Al CAT 3 M40 47 %
BN, W EE I POD A1 CAT B RIAE 9 1
SUER AR/ SER

3.1.2  Pb Uil 0 & B R UL R SR
KB HAR P E N R 4+ SOD. POD. CAT Wi
PEE 25 /I 2,

K 2 BH, AEARSEKH, Pb PHE FABEIR R
SOD & IS T s B IE R (RFTEIE Pb
e (135 mg/L) ', HFE SOD JE 8 & T,
EEXT R T 63.86%, 1MTBEA Pb STk )14 0, SOD
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Table 2 SOD, POD, and CAT enzyme activity in roots of R.

rubescens under Pb stress at different concentration

PbimgL")  SODAU-g") POD/U-g 'min™) CAT/U-g " min")
0 11697+2145b 8432+£896a 3487842390
135 191.67£12.98a 16.09£9.75¢  170.90+£61.46 b
270 139.67£2.70b  36.07+2.13b  97.26% 039¢
540 131.00£2820b  55.96+2.89b  67.09% 531d

TRV Po JA (135 mg/L) FHEZA POD iR
XTI 80.92%, 7R itk AL Pb (270 mg/L
A1 540 mg/L) ZIAIJGRZE 25w T CAT JEPEEbE
Pb ot 2 VA< S8 (10 38 o0 v aef v, % AR R TR) 2 e B
(P<<0.05). 31 Pb JFpia x4 12 B & 1 SOD i
BAMHAER, X POD F1 CAT 3 PE 30 A 4014
YER, MEARTEER SOD By ikt 4 b it . Pob i
B, VAP AR FAR RN POD I CAT
T VE S ) EE X B B 33.63%~80.92%F1 51.0%~
80.76%.
3.2 Pb MEMEZREE KNG

XAV FRERE T 1) P s A, KR
FEXAE KRR R E AT T E, 45 R 3.

K3 XERBEAELFRERE P MHEFGTHERE. HAAKE, BAXERKERMEYE LR

Table 3 Pb mass, water content of leaves, growth rate, and biomass of RRF under Pb stress at different concentration

Pb/(mgL ") kK Pb/(mgkg ") M AEAKE%  HRH KR (mmeem™-d ) YRR R g
0 1.41£0.09d 80.33+0.06 ¢ 0.176£0.00 a 2.343+0.06 a
135 512.81£209.63 ¢ 80.63+0.07 a 0.177£0.01 a 2.371£0.35a
270 796.40+£79.76 b 80.53+0.04 b 0.177£0.00 a 2.370£0.10 a
540 1172.03 £217.61a 75.86+0.03 d 0.094+0.00 b 1.562+0.07 b
3.2.1 A JTEIKEL Pb X A& B Pb WA E. M AR EARAE KR Ph BRI M 2 0 Y=

SRR AE 3 AT, K E kY Pb
JE B K B0 P 3R RE 16 T T 2
g, SAFEMHEFSKEEREE (P
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ZRIWLRANE, IR, 555 RME. mR
HIKE Pb i T 4w SR o ARSI 3L, Rl
KOy eI 9SS, TS TR Pb E ARk
JEk R, IS RERR R BOK Sy e, AR A R
IEHABARY, RESHES.

322 ANRFERIREE Pb XAz FA s R A K
RN AR P A (135 #1270 mg/L)

FAT, AR EAYREFIA A KR S0 i (/) 2=
SN, FCEIRE Pb PHE (540 mg/L) ARFEXTA
EAEKBAWHBRAHER (P<0.05, HHR%
WEFR Y R 7552 535 . 540 mg/L Pb AbFR 5556 R AH L,

A AR AR THR 43 I B 33.33% A1 46.59% . 4
VR Bk A A K R R A B R4
Pb JFEIR T 540 mg/L I [R5 KA W78k

33 ARERRKRERE Pb LB Pb EYEESKR
EEKMXR
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0.173 8—5X 107 X*+1X 10 * X Z [ £ 1F [ 1 fH1 4
&5 F (R*=0.9874, P<0.01), WKl 1. &t
5, 3 NS HOR BN E K (P A /NT 0.01),
WA ARSI LA P o R 0L B FR AR TR o B
B, 3RAG O B K R BRI 10%11 Pb i Ft 5t
= H0h 301.99 mg/kg.
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Fig. 1 Relationship curve of RRF RGR - Pb concentration
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(1) SOD & M %5 412 [0 2 AN 3, 1 POD ik
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BE2 ETF, —FHIAE 540 mg/L Pb 44 N 2 T,
XA W 40 56 P HAT s e vk, 1
HUEH] Pb JHpia X} 4% B 1 (1) POD 1 CAT ¥ 1
B W3 RO N, v E L@ POD F CAT |
W RV FH B b A

AR, Pb WHENT A% FAHR R K SOD jif
PEEA B, M%) POD A1 CAT 326 50 k410
HIVER, WAL EEL SOD Bl brin. #
—E {1 Pb WMEMIREE, B Pb hid sk E 1
B, VERB AR R IMAB HAR & POD Ml CAT i
PEW Dk SS, AR BERT RS Pb Wi (135 1270
mg/L) T, Auz Ay R AR KR Y R 2 3
W, HA7 S BRI Pb e (540 mg/L) %)
KA EARKAA BEMBIEN, R TR
Ptk Ay R EmLL POD Al CAT (1]
YERB7 Ik A, &R FZ5EE SOD Bkt
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PP X AR IR NAT G, 5 AL Ph
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I Je e POD #1 CAT W& PEKZh A48 1K

FEARSES S, IR Pb HE R, AW
FEPE Pb w AR s, WOKREIIES, K
HFRAC, AMLEBANEES A K, 10 HIE Sl
596 Re ), BIOLE B A KR E .
KV EKE S A K HCR P B G R 7
Pb JIUS IS 540 mg/L W [RIDRAE T BRI, X
v IR AE R I B HHIRNY, (P<<0.05). £
oL A5 FROASE TR 0 43 BT, B 5K JHE R ) A K 3 R PRI
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