TP GHIR S SEAAR 2012, 21(4) ; 87-93
Journal of Plant Resources and Environment

Se W13 2514 EDDS X 5% M- i A= K H
HBRFEHR I Se & 1 1Y 52 i

FHu®
(TP A K2 LR BRI AR, 1108 B 5 330032)

FEE: RHENKIEE, T 1.0 mg - L Se B 44 T 0.0(CK) \0.5.1.0,1.5.2.5 F15.0 mmol - L' &,
TR ZBEIARR (EDDS) AR RE ( Coleus blumei Benth.) B J57 i N2 53 A2 BLHE bR 052 10, X5 A0 [F] S5 42T R I B 45 2%
B Se T LA Se B4R RENFLIZ ZBGHAT T b, A4 SRR 46 1.0 mg - L' Se a4 T, BM0.5 ~
1.5 mmol + ™" EDDS, FM-RUAR 251 (i fif Jo 22 2y HA Gl o X B 180 2.5 F1 5.0 mmol + L7'EDDS, 45 4% B A fief
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Effects of EDDS on growth, physiological indexes and Se content of Coleus blumei under Se stress
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Abstract; Effects of adding 0. 0 (CK), 0.5, 1.0, 1.5, 2.5 and 5.0 mmol - L' [ S, S]-
ethylenediamine disuccinic acid (EDDS) on fresh weight and some physiological indexes of Coleus blumei
Benth. under 1.0 mg - L' Se stress were studied by indoor solution culture method, and Se contents in
different organs and Se enrichment or translocation coefficients of C. blumei were analyzed under the same
experimental conditions. The results show that when adding 0.5-1.5 mmol - L' EDDS under 1.0
mg - L' Se stress, fresh weights of root, stem and leaf of C. blumei are obviously higher than those of
the control, while, when adding 2.5 and 5.0 mmol + L' EDDS, fresh weights of organs are all lower
than those of the control. Generally, fresh weights of root, stem and leaf of C. blumei decrease gradually
with rising of EDDS concentration. With rising of EDDS concentration, MDA contents in root of C.
blumei increase gradually but all are significantly lower than those of the control. With rising of EDDS
concentration, activities of SOD, CAT and APX in leaf of C. blumei appear the trend of decreasing at low
concentration and increasing at high concentration, while GSH content and activities of POD and GSH-Px
appear the trend of increasing at low concentration and decreasing at high concentration. Under condition

of adding 1.0 mmol + ™' EDDS, activities of SOD, CAT and APX in leaf of C. blumei all reach the
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lowest and are significantly lower than those of the control, while GSH content and activities of POD and
GSH-Px reach the highest and are significantly higher than those of the control. With rising of EDDS
concentration, Se contents in root, stem and leaf of C. blumei and Se enrichment and translocation
coefficients all appear the trend of increasing at low concentration and decreasing at high concentration.
And Se content in root is obviously higher than that in stem and leaf, but that in stem is slightly higher
than that in leaf. Under condition of adding 1.0 mmol - L™' EDDS, Se contents in root, stem and leaf
and Se enrichment and translocation coefficients reach the highest and all are significantly higher than
those of the control. Tt is suggested that adding EDDS with suitable concentration may enhance the ability
of C. blumei to uptake and enrichment Se and is beneficial to repair soil contaminated by Se, and has no
obvious influence on growth and metabolism of C. blumei.
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Se Frim , FFINER fhik EWTLRFG RSB E 545
{2 R B R S 2 AT T
1.3 HE&SiIt RS

S HRBLBATE Y 05 2 AR AR 2 Se &
IR R Se 105 5 RBONEL 12 R4 o 17K
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I FH Excel 2003 1 SPSS 17. 0 St 3ot 512
W BRI TG R T 2253 B IR

2 HERFa AT

2.1 EDDS X Se il 4 T % E &% R E I 7200

SCHG I, 5 IR FEARAFAE 11 °C ~21 T
], 5 43l FOR M B A IE AR, MORS I B B A
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i RE NI (X<SE) "
Table 1 Effect of EDDS with different concentrations on fresh weight

of different organs of Coleus blumei Benth. under 1.0 mg - L' Se
stress (X+SE)"

EDDS 1 ENGE Y=y iy Ve
B /mmol + 1! Fresh weight of different organs
EDDS i S I
concentration Root Stem Leaf
0.0 (CK) 10.204%1.065bc 69.518+1.907cd 64.366x1.514c
0.5 15.091+0.514a 78.924+1.65la 74.969+1.814a
1.0 13.606+0.651a 74.945+1.965ab 71.154+1.414ab
1.5 11.046+0.907b 74.336+x1.514bc 70.857+1.651b
2.5 9.983+0.607bc 65.823+1.614d 61.329+1.651cd
5.0 9.50420.514c 64.016+1.514d  59.128=+1.514d

D [RIF AR /N R R OR 22 5 .3 (P<0.05) Different small
letters in the same column indicate the significant difference (P <

0.05).
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AN 0.5 mmol + L'EDDS, F M B 25 i i) fif i
PREH T (P<0.05), 70 9 L4 I 47. 9% |
13.5% 1 16.5% , BEEALFIRH EDDS #5142 5
T B | 2R e T e RS T AR W N 2.5
F15.0 mmol - L'EDDS [Z5F T, BN HLA&4 B A9 ff
JE /N T BRH 25 S
2.2 EDDS 3t Se B &G TR M E—LERIERR
sp-A

FE1.0 mg « L' Se JHlri8 45 14 T B8 I AS [R) v B
EDDS XPE I FAHR 2 MDA £ K | — 264 B R
BRI RE I 730 L35 2 Nk 3,

®2 AFEIRE EDDS % 1.0 mg - L' Se B EEH THHERR
MDA & &K (X<SE) "

Table 2  Effect of EDDS with different concentrations on MDA
content in root of Coleus blumei Benth. under 1.0 mg - L' Se stress
(X+SE)Y

EDDS ¥ /mmol - 1!
EDDS concentration

MDA /ﬁ’\g‘/umol . g’l
MDA content

0.0 (CK) 0.029 9+0.001 4a
0.5 0.010 0+0.000 9¢
1.0 0.010 1+0.000 7¢
1.5 0.010 2+0.000 6¢
2.5 0.011 6+0.000 8b
5.0 0.012 6+0.000 7b

D EF R TE i /NG bk R R 25 53 .35 (P<0.05) Different small
letters in the same column indicate the significant difference ( P<

0.05).

HE 2 AT UL, 7€ Se Wil 2514 T, B AN W) v B
EDDS 1] i E R M AR R P i MDA F i, MM 2%
fif B FEAR Se JHE X MR EEE . BE EDDS W B Y
P, MDA 55 2R 97 358 i {H 349 Gl 28068 1 %6 B 7 7
0.5.1.0 F11.5 mmol - L"EDDS B4+ F ,MDA 7 &
AR REAR /N HL 3 AN Ab T2 8] 22 5 R 53 T AE A8

2.5 F15.0 mmol - L'EDDS fY41FF , MDA & B %
fe TR B AL PR

M3 UL, 78 Se Wrifl 2544 R, % 0.0 ~5.0
mmol « L' EDDS ZHF I 5t SOD  CAT I APX i
PEYIBER EDDS Wk B 0 £ /5 2 30 5 B AR US T i 10 AR
fea%, ZEAAN 1.0 mmol « L'EDDS M 5&FF, 1% 3
TP %) 3 A 8 B AR AT AL, 43 L X BRI T 32.5%
35.5% Fl1 66. 2% , 25 5 i 3 (P<0.05) s FEVR N 5.0
mmol + L'EDDS B 214 F,SOD Fl CAT % ¥ = T %
R APX 36 PR T X0

£ Se i 5 F, %M 0.0 ~5.0 mmol + L™
EDDS M- 9 GSH & & LA & POD F1 GSH-Px
WA 2RI LR R EE, EiR1.0
mmol - L' EDDS 254 F , B M- &ink J b GSH 7% &2 fix
v LS 2 T X B RS 42, 1% ;72 IR 1.5 ~5.0
mmol - L' EDDS 4514, B EDDS ¥ & i 4 i1 , i
i GSH & it B S FRAIK (H 355 X IR, EWR N 1.0
mmol + L™ EDDS 9 2~ , & it w0t j# POD Al
GSH-Px {F £ Y35 B e fm (A 25 T X il i
F 5T HAb EDDS 4bBH41 (P<0.05)
2.3 EDDS X Se BMEZ G THEHEEXR Se 82K
Se EEMFHIERHBAEIN

FE1.0 mg - L7 Se Jirif 2% 14 T 88 I AS [R) ¥
EDDS , %M 8 [F 48 B HY Se & i M H B £ %G 12 R
B4,

M4 T LLAE N FE Se A &4 F, 0.5 ~
5.0 mmol - L™ EDDS J& , &M AR 25 &4 E H i
Se Py DL Bt 1B Se 54 REONFL 12 R B B
PR —F, BB EDDS Wk 1R = 5T R R
B IERHE (0.0 ~1.0 mmol - L' )EDDS &4 F,

#3 FEKRE EDDS Xt 1.0 mg - L' Se BB &4 TRM B H th— L 4 IR IEARAT 00 ( X+SE) )
Table 3 Effect of EDDS with different concentrations on some physiological indexes in leaf of Coleus blumei Benth. under 1.0 mg - L™! Se stress

« min~! ’ﬁ/p,mnl . g_] * min~

APX % GSH &
H/pg - g
GSH content

GSH-Px i
M/ pmol + mg™" + min~
GSH-Px activity

1 1

APX activity

(X+SE)"
rg/hnl])n?osl Y.’&L_, SOD i POD 7 CAT i
EDDS /U - g! /U - g - mint HE/U - g
concentration SOD activity POD activity CAT activity

0.0 (CK) 146.371+2.113ab 31.256+0.957¢ 84.223+1.243b
0.5 109. 802+3. 562b 42.664+1.958¢ 73.395+2.261c¢
1.0 98.769+4.531b 63.761+1.610a 54.316+2.193e
1.5 100.597+4.716b 51.763+1.566b 57.472+1.781de
2.5 121.782+3.143b 43.415+1.299¢ 59.467+2.335d
5.0 158.673+2.942a 36.632x1.193d 91.332+2.021a

0.284+0.006a
0.115+0.009de
0.096+0.005e
0.127+0.007d
0.153+0.005¢
0.184+0.008b

207.681+3.216¢
239.493+3.761b
295.092+9.379a
283.184+6.251a
279.683+5.476ab
231.241+2.956bc

0.020 9+0. 000 6d
0.024 5+0.000 4b
0.026 5+0.000 6a
0.023 7+0.001 1bc
0.022 9+0.000 4c¢
0.021 7+0.000 6¢

D )5 R [R /NG bk R R 22 5 2 3% (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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THEERAK,

TE Se WA & F, %M o0.5 #1 1.0 mmol - L™
EDDS, % HiH 5 Se & 48 R EC2URIIE K H ) 2
XA H 1.0 mmol - L7 EDDS AbFEZH Se & 4

AR, 35 38,0, ULHHAE 1.0 mg - L' Se i F ik
J 1.0 mmol « L™' EDDS 1 B 15§ M HXT Se YK
W B EAE T T AEAR N 1.5 ~5.0 mmol - L™ EDDS
FAER, Se B4 RECE R IMEAT = 0 R T
5.0 mmol - L'EDDS b HZH Y Se & 5 R KU AE 45 b FH
2 Hh i/ IMELG X R

TERNINAR R R E EDDS (40, B SR P (1)
Se 18 REUE MBI, AR b Fa 4 5 R it B X Se
) R R B AR 3 — 3 (H A AL PR 1) % s R AR
PR EE T, Hr 1.0 mmol - L7'EDDS A4bHH4H (Y
s 28U K ,5.0 mmol - L' EDDS AbFRA 5512 %
B/

#4 FEKREEDDS Xt 1.0 mg - L™'Se BHMEE S THMHERESRE Se SEMEE R R EIE REAP M (XSE) Y

Table 4 Effect of EDDS with different concentrations on Se content in different organs and enrichment coefficient and translocation coefficient of

Coleus blumei Benth. under 1.0 mg - L' Se stress (X+SE)!

SInEer o AL -1
EDDS ¥ /mmol - 1~! AFIEE Se Flit/mg - g

Se content in different organs

Enrichment coefficient Translocation coefficient

EDDS concentration # Root 2% Stem " Leaf
0.0 (CK) 0.3140.012¢ 0.007+0.002d 0.004+0.001¢ 11.0=0.29d 0.035+0.003d
0.5 0.453+0.015b 0.014+£0.002bc 0.009+0.002b 23.0+0.31¢ 0.051+0.007¢
1.0 0.502+0.025a 0.024+0.001a 0.014+0.003a 38.0+0.23a 0.076+0.001a
1.5 0.425x0.025b 0.017+0.001b 0.011+0.002ab 28.0=0. 14b 0.066+0.003b
2.5 0.397+0.022b 0.012+0.001¢ 0.008+0.002b 20.0+0. 34¢ 0.050+0. 004¢
5.0 0.317+0.011¢c 0.009+0.002¢ 0.005+0.001¢ 14.0+0.21d 0.044+0.001¢

D )5 R [F /NG bk R 22 5 8 3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

39 #®
3.1 EDDS 3F Se BMEE S THHELEKE Se B4
BE 77 Y 54 Ml 35 B2

WS HREER TP E SRR TR AR
VMRS B ITRE T ET WAL S EE T
3N -5 R 2 T A R R AR AR AL T
A, N P E S BN, b HEh E AR
GRS R B i A R S, BT, TS R
FHYME R E 4 w15 Y T B Y 18 B R
Mz —, R, B A R T RE R VR I A
ALFEM R IRAE R B W R BT 5
VB PSS FA: 4 i AR S 5 AR g 4 SR - Se
fBipit 444, MR EDDS ¥ EEAKF 1.0 mmol - L7,
R B AR T MDA 25 0] 18 I 25 A AIG, (EAR 25 A
F1R) B T ) 550 0T R S 25 3 0 B T IRV R TR N
EDDS A LAVSAR Se R 5 200 i 5 A 1) 3k e 43

AR TRARMN TR AR, ZE5RY Esringi 50
XFEK 2F H ¥ ( Brassica oleracea var. gemmifera Zenk.)
(ORI ST 28— B0, 0 A8 MR 57 I o 25 SR e W,
A3 EDDS XF KM H: 3 ¥ ( Preris cretica var. nervosa
(Thunb.) Ching et S. H. Wu) =45 %A B W52 0,
XBERFFE A R 22 5 T RE S LU A 2 B R T
EUESIN (S HINE p EWA S S L DL & Sl 954
SEAFAE 22 50 O Ty HLk A 22 5 58 36 2 5 EDDS A ¢
E e EE R S A KM R — PR

TEELA S G R AT ARG 0 b v G R A
AT SEAF 0y 1 0] 4 T ) WO AR 2R
FEU(BCF) FVE32 280 (TF) o1 T R AEA R A9 5
M5 YW RE 1, BCF B v 2 WA R 47 3o 3
s B I o 4 RE 0Bt 5 TF (R8s QAR W K
R ZR MM ¥ e ) i B 1, B8 43 (0 e ) g Ay
TSRS B E . B MR R %
HH.7E 1.0 mg « L7'Se B 2544~ , B IMIKHE B EDDS
AR AR AR ZEA ) Se & & H P TR
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J1.0 mmol - L™" EDDS, B B A& 25 F 1 Se % &1
JNTHRAY 1.6 f5LL L, H BCF Fl TF ¥k 5K, 31
BHTE Se Wil 2544 T WS INIE ELVR 1 EDDS A 1l %
RN Se AW IO 48
3.2 EDDS 3t Se MBS THMHERELREHN
A

IEHREBUT AR P 06 35 A SRR Ak 5 bk
A A Az 055 s MAE A S50 T ik ik
TEPESE A RS R A R T PR IE ME E RRE T, 5
it E % . SOD (CAT Fl POD JE A IE N 22 Fl i
BE by 11 B L, R A P A R B 1 A
4% APX AW I A ik A1 AR B 18 4 3R b SR Y
PRI B2 — R JE ASA—GSH LA 5 iR 42 1 i 4l
Y2 — B li# i ASA-GSH-NADPH 741k ASA
AALLITERR H,0, 5, XF i B AR B R . 78
M T AR N A RS PR R S S
ity R e X R RIS PSR TIE B . AR S IR A5 S R
TE Se Wil &4 T, BN ¥ (0. 5 mmol - L")
EDDS, # M- FL i J /Y SOD , CAT F1 APX i ¥ B i 1%
FXF IR R0 1.0 mmol + L'EDDS, 3 i 1% ML 1% 2
AR, 2391 He ) B B AIG 32. 5% .35. 5% Fl1 66. 2% | Tiii
POD I PE 1 2 R T+ 3 ; (H R EDDS ¥ B A9 4 5,
POD JH A KRR, SOD  CAT Fl APX [ 1% 11 401 91 4k
Fhim o VLBATE Se Mhif Z5 14 T, IRV B2 (9 4R EDDS
TSR MR POD TS MR BR L B Y H,0, A B
VG0 A EEE  (H POD BB A AE 1A R, Bl Ak
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