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Organic acid exudates from Myrica rubra roots with lead stress

ZHANG Li, HE Xin-hua, CHEN Hu, LI Yi-wei, ZHANG Chao-lan
(College of Agriculture, Guangxi University, Nanning 530004, Guangxi, China)

Abstract: Organic acid exudates from one-year-old grafted Myrica rubra ‘Dongkui’ roots with lead stress
(0, 2, 4, 6 mmol-L™") was studied using a simple solution collection method to collect root exudates, ion
exchange resin to extract organic acids from root exudates, and high performance liquid chromatography
(HPLC) to detect organic acid types and concentrations. Results showed that tartaric acid, oxalate, cit-
rate, and malate were detectable with lead stress, whereas tartaric acid was only detected in the control (no
lead). Malate exudation increased as stress from Pb (NO;), concentration increased with a maximum from
stress of 6 mmol+L™" Pb (NO;),. As Pb (NO;), concentration increased, tartaric acid, oxalate, and citrate
from root exudation also increased reaching a maximum with 4 mmol-L™" Pbh (NO;), and then gradually
declining. Overall, lead continuously stimulated malate exudation from M. rubra roots. So, increased malate
was probably responsible for M. rubra tolerance to lead stress. [Ch, 1 tab. 20 ref.]
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RE T, B AR SR A A WS, 2 A DA 3508 ) L 30 5 A TS P % A A I S e B VR, T LA
WRAER T % . Angus & IRIRGE T Cu> nl 5 U F IT Arabidopsis thaliana # Z 53 W FF T2 . Yang
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1.1 HiEaENES

VEWUA bR K/ANAIR RAE K BT A~ 1 F4E KB Myrica rubra ‘Dongkui” &HzH, H
KRR LT an £, HHRREA 1.0 g kg MFRER T 30 s, RIFHILEKPEE, HEMNBEA
A ERFRW 2 LR EERE b A LA AU E 2 A BT, Fh 3 Bk, T i T A S A
A, M e B —fLi A, 7E 1/2 Hoagland N5¢ 4 8 IR h AT URG 55 . SR 00 1R pH fH R 5.1 ~
5.2, BigRiml, A KH/NVES S FEWGE 30 min, HARVEHR, AR R K H T B9 RS AY I
AL e BE RS PR A EAT AL B, WREE 43 513 O(XFHR), 2, 4 A1 6 mmol - L7 4 MAbFR . FEAE 3k b H,
I3 PR
1.2 WREFDEVERIE

K I A WO, TR ARE TR 10 d 5, Fi AR A I, Se ] Bk 3 ~ 5%, RE
JHZEW K e 3 ~ 5 ¥, FH 0.5 mmol- L™ CaCl, I PEAR 30 min J&, T H &L 85 W, I H
R W) 24 b, WA b R rhomn A /b 6 9 Al A 0 400 1 7 [ERE:EN
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FH Waters 600 755 24 i AH €4 15 AN & 73 W 90 v A HLIRR 4 AN BT & B, €435 45 1 O Bio-Rad
Aminex HPX 287H 3% (300 mm x 718 mm ild1); ¥i 2445 mmol - L™ i F2 /K ¥ W, it 4 0.5 mL-
m™; KRR 50 °C; HEAEE 10 pl; LAMEIP K 210 nm,
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SRR BT TR, 53 W i KK R T3 38 U8 3% A maranthus mangostanus . 783850 7E S 45 77 L5645 2 1 B
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Table 1  Relation between Pb(NO;), concentration and organic acid exudation from Myrica rubra ‘Dongkui’  roots

Al Ah R A LG 0 5 (ng-g™)

Tt R B % B/ (mmol - L)

HEREY 3 Frig iR iR SR
0% AR 1.800 + 0.700 0 b 0.000 + 0.000 0 bd 0.000 + 0.000 0 ¢ 0.000 + 0.000 0 ¢
2 5.177 £ 0.674 3 a 0.646 + 0.079 7 ab 0.214 + 0.068 2 ab 0.157 + 0.022 2 be
4 5233 +0907 4 a 0.689 + 0.400 0 a 0.276 + 0.031 8 a 0.398 + 0.038 1 ab
6 2.825 + 0.620 7 ab 0.628 + 0.104 2 abe 0.119 + 0.031 4 be 0475 +0.136 0 a

Y] e ) 90 AR R] 7 B 3R 28 X0 TR 2 22 TA R SR 7E 0.05 /KF B2 AR 3%

3 ittt

Wt EEY P a T, BERIECHAR R0 AR . BEIR . MBI AISER IR, 7EIX 4 R HLIR P, W
AR FPBEIR . FIREETE 4 mmol - L7 W 3 Wi fe %, WS W T REMBEHE, X 5% S 5
. WA X R Camellia sinensis FR 28 73 WA DLIRSZ R (0 45 /A — 2, X Fh 22 5] 6B 5 A [RIAE 9 1Y
Az PR R B HAR R 70 A AR B 22 AT O o XS R HER 3 N A 4 AT HLIR (0.5 mmol - L™ HER | 1K
AR AR 1.0 mmol - L7 SRR ), BT H X ¥ 38 Brassica juncea W T8 55 & iAW) &2 T MR 52
W, SERATERR . R ERRE B TR R R E WA R AN R W B ROR . TEA
BRI, SRR Y G W o B R R R O s G I, LA R R R S SR R Y A3 W REAE 0.05 JKOF i 3
R,
ZRNIN Ty, RS UA) AT LR AR D8/ T SJEXT B 1 W B, AR B el AR S 1 b b AL RS | R
P62 TR RE A% D /D = 6 4% 0 WG AL 8 B A 1R 4) Huang %5 SR Wi 85 10143 BIHIE 52 T #7462 2 v] DL i &
K Zea mays FHE 5 Pisum sativum SFFEY) 00 T 4 8 0 o080, (R dE 8T DR R i 3R iy, ARy 2617
IR S Fy A R ) 2 A X /N A KA Oryza sativum B 1 W3EF o AXE R Y], W7 8508 T Re Al
WO R WM IR, (HHAR RAT IR 70 W i 5 1 6 J& Y 2 [A) S B AP AEAH G R IR A R it — D oY

) T e AR 3 A G LR S5 ) ok el S AR PR Bl pH SR AR LA EOK L A HLE R A R
SYICE, DTS2 Wi MR B - 498 v o 4 9 A R0A0 FAR 2800 T 4 g (Wi ™), B0 3 0 WA ) v Y 5
M m R S s . TR E R, AW R r W —Se Y BT, AnAT R IR L SEORIR . TR, FLIR
S KRBT 5 A RS 1R BT VPR ASA A  A EE a, InB TR AR R R b 1 S Bl R
YR B E T IA RS =, U EY TR, R E . B ORSEE, APLIR R R
T F 4 v B R A LA B A TS ARV, AT R IR | T A TR R B TR B T AL RE ) i, Tater S5
ETAE PN Cucumis sativus HHT, HEEFRFPBIIR | SERIR . RCT M IRAY & BER AR 1E, Bl
MIRATRE S 4 GIF S5 Tanzin, AT R, WA 2 200 1 S SR R X B A B0 1 16 A AR
FH, P AZ AR 2R 53 WASP SRR AT BE S Pt T 4 Jm 41T Y B AL 2 —
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