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Abstract : Effects of single or combined treatments of 0.05-0.30 mmol + L' sodium nitroprusside ( SNP)
and 0.50 and 1.50 mmol - L' [ s,s]-ethylenediamine disuccinic acid (EDDS) on growth, physiology,
and Cd accumulation of Medicago sativa Linn. seedlings under 15 mg - kg™' Cd stress condition were
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studied by using pot-culture method, and the correlations among growth and Cd accumulation indexes and
their correlations with SNP and EDDS concentrations were analyzed. The results show that under soil Cd
stress condition, compared with the control (not applying SNP and EDDS) , single treatment of different
concentrations of SNP can increase height, main root length, fresh mass and dry mass of above-ground
part, fresh mass and dry mass of under-ground part, root activity, and contents of photosynthetic
pigments of M. sativa seedlings in general, and can also increase Cd content in above- and under-ground
part, Cd translocation coefficient, Cd concentration coefficient of above- and under-ground part, Cd
remediation efficiency, Cd content in each subcellular component of above-ground part, and Cd content
in organelles and soluble fraction of under-ground part; most above-mentioned indexes increase
significantly after single treatment of different concentrations of EDDS, while only some indexes decrease
significantly ; meanwhile, after combined treatment of different concentrations of SNP and EDDS, some
growth, physiological, and Cd accumulation indexes are higher than those of the control or single
treatment of the same concentration of SNP, in which, after combined treatment of different
concentrations of SNP and 0.50 mmol - L' EDDS, some indexes are even higher than those of combined
treatment of the same concentration of SNP and 1.50 mmol - L' EDDS. In general, combined treatment
of 0.10-0.20 mmol - L' SNP and 0.50 mmol + L”" EDDS have more evident promotion effect on growth,
physiology, and Cd accumulation of M. sativa seedlings; Cd content and Cd concentration coefficient of
under-ground part are greatly higher than those of above-ground part, and Cd content in cell wall and
soluble fraction of above- and under-ground part is greatly higher than that in organelle and mitochondria.
Under SNP single treatment, Cd content and Cd concentration coefficient of above-ground part, and fresh
mass, dry mass, Cd content, and Cd concentration coefficient of under-ground part of M. sativa seedlings
show significant positive correlations with SNP concentration; under combined treatment of different
concentrations of SNP and 1.50 mmol -+ L' EDDS, Cd content and Cd concentration coefficient of above-
ground part show significant negative correlations with SNP concentration ; while under the other treatment
conditions, growth and Cd accumulation indexes have no significant correlations with SNP and EDDS
concentrations. The comprehensive analysis result shows that under soil Cd stress condition, application of
suitable concentrations of SNP and EDDS are beneficial to the growth and absorption and accumulation of
Cd of M. sativa seedlings, and can help Cd translocation from cell wall to soluble fraction and decrease
Cd content in organelles and mitochondria. It is comprehensively considered that the combined application
of 0.10-0.20 mmol + L™" SNP and 0.50 mmol + L”' EDDS can strengthen the remediation effect of M.

sativa on Cd contaminated soil.

Key words: exogenous NO; EDDS; soil Cd stress; Medicago sativa Linn.; growth index;
Cd accumulation
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EEMHA ST S FR B Y AMIE NO R DA I 4
R0 R A it 2R 6 10 T i R 2 fige e 453 5 5 I3l
RO LT AR R 6 U v A 0 4 1 T A 2R
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M F A BT AT BT i DL M 0.10,0.20 F100.30
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S {0 4 4> SNP o — b 320 (Y AR 5 X B TC
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STt JE AR AR e e o 0.20 mmol + L7'SNP
B — Qb3 25 AR AR bR I de ey, RO BRI T
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& 1 v LLE . 458 cd B 44K, 0.50
mmol - L™'EDDS P — 4b ¥R S8 5 75 ¥k b 130
fief Jo £ AT B | b T S ) SO R B AN R R
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66.13% .35.96% F1 95.83% , i 3= AR A< D) 4 X6F HE ik /]
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EDDS & A Ab B )5 | S 15 10 £ A K e br AR L B
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e M b A R R MR ST R R e i, #800.50
mmol + L™ EDDS 8. — &b ¥ 25 43 5l 34 i T 47.05% .
29.82% 59.91%F 72.34% ; SNP ¥ &4 0.20 mmol « L™
AeF, S5 A 1) b b 35 1 o R kb T B e e, A
0.50 mmol - L' EDDS B — kb ¥ 40 4 %) 54 fm 1
49.51%H151.24%

2 1 BT LIE . 13 Cd BhaE &40 T, 1.50
mmol - L™'EDDS B — 4b ¥ 28 15 45 bk b E 3R
i 5 R T BT ML %) o AT B AN [ A
FESR T B IR AN T 31.94% 70.82 F153.23% .
25.84% Fi1 100.00% , T F= AR 4 D) 48 %F B /)s | (H TG &
FER, BARTHE SNP 5 1.50 mmol - L™'EDDS
HAAPLE SR nbR R b B BT
A B M A B A BE SNP R EE i e T
T I BRAVR A 72 fh e A, T b 3 i o 1 Bl SNP ¥k 3
T s KR R B WAL AR fb ke, For SNP iRy
0.10 mmol « L™"B, S5 75 Mk =7 L 1381 ot i At
N R e, 3% 1.50 mmol + LT'EDDS B— &b 3
Hr BN T 33.25% .35.79% F1 25.00% ; SNP ¥ &
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0.50 mmol - L™'EDDS & 45 Ab B4 i) ke &y | by | &0 i
Jo R DT F 5T 7E BT A AL R4 A g, T 0.20
mmol + L™'SNP 5 0.50 mmol - L'EDDS & & Ab ¥ 4H
) b L 35 - B f b TS 5 £ ST A TR T A AL B4

s
HY /) o
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Table 1 Effects of SNP and EDDS treatments on growth of Medicago sativa Linn. under soil Cd stress condition ( X+SD)!)

W/ (mmol - L )

fffitt/¢  Fresh mass THifE/g Dry mass
b RS b B Hb R AR
Above-ground  Under-ground Above-ground Under-ground
part part part part

group?) Height length
SNP EDDS

Tex 0.00 0.00 15.50+2.50¢ 9.40+0.34a
Tis 0.05 0.00 23.86+2.45ab  10.15+1.07a
T,g 0.10 0.00 24.03+2.80ab 11.30+0.22a
Tag 0.20 0.00 27.25+1.73a  11.68+2.69a
Tys 0.30 0.00 21.63x1.96b  10.15+1.81a
Tex 0.00 0.00 15.50+2.50d 9.40+0.34ab
T 0.00 0.50 21.00£2.22¢d  8.15+1.16b
Tisoik 0.05 0.50 22.70+1.78bc  9.55+0.87ab
Tos_ 1k 0.10 0.50 30.88+5.58a  10.58+2.44a
Tiso1k 0.20 0.50 27.18+2.66ab  9.73+0.26ab
Tyso1k 0.30 0.50 27.80+3.32ab  8.65+0.79ab
Tex 0.00 0.00 15.50+2.50¢ 9.40+0.34a
T, 0.00 1.50 20.45+4.15bc  8.15+0.87a
Tis-or 0.05 1.50 21.85+1.74ab  9.80+2.20a
Tos ok 0.10 1.50 27.25+2.11a 9.30+0.98a
Tsso0k 0.20 1.50 21.50+4.95ab  8.13+0.82a
Tys-or 0.30 1.50 21.28+3.78bc  7.93+0.79a

0.353+0.057¢
0.425+0.138bc
0.580+0.116b
0.728+0.137a
0.553+0.085bc

0.353+0.057¢
0.459+0.091bc
0.565+0.155ab
0.734+0.071a
0.708+0.097a
0.607+0.190ab

0.353+0.057¢
0.603+0.077a
0.537+0.109ab
0.344+0.132¢
0.312+0.130¢
0.469+0.202b

0.089+0.017¢
0.109+0.026bc
0.125+0.046bc
0.160+0.063a
0.149+0.059ab

0.089+0.017b
0.121+0.036ab
0.127+0.029ab
0.148+0.035ab
0.183+0.060a
0.135+0.030ab

0.089+0.017bc
0.112+0.021ab
0.132+0.018a
0.140+0.047a
0.066+0.015¢
0.051£0.011¢

0.062+0.010¢
0.070+0.019¢
0.105+0.016ab
0.129+0.043a
0.099+0.019b

0.062+0.010c
0.103+0.022bc
0.123+0.031ab
0.144+0.020ab
0.154+0.023a
0.125+0.040ab

0.062+0.010b
0.095+0.023ab
0.127+0.018ab
0.129+0.031a
0.101+0.033ab
0.077+0.019ab

0.024+0.006b
0.037+0.009b
0.041+0.010b
0.079+0.036a
0.078+0.015a

0.024+0.006¢
0.047+0.015bc
0.052+0.019abc
0.081+0.025a
0.062+0.013ab
0.053+0.018abc

0.024+0.006b
0.048+0.010a
0.060+0.022a
0.056+0.008a
0.022+0.006b
0.018+0.005b

O @3 H AR B INE kR R AR R — e EDDS ZbH R RN [E ¥R SNP AbFH 7] 22 7 i 3 ( P<0.05) Different lowercases in the same column indicate the

significant (P<0.05) difference among treatments of different concentrations of SNP under the same concentration of EDDS treatment.

D AT REFRZE ) 398 Cd BRI 15 mg - kg™! Mass concentrations of Cd in soil of all treatment groups are 15 mg « kg™ .

2.2 +1E Cd BMEEH T SNP 1 EDDS A BT E
ERREANMHEAGRBESENHI

e Cd Wil &N 2SR R SNP fil EDDS
WHEEHEERRE I ARG OESTENER
W2,

G R 1 HE Cd Whaa R AR EE SNP
AR R E A LA AR SRS
TR Hrf 22 0.10~0.30 mmol - L' SNP Ba—4b 3§
JE RS R TR 2R 3R 5 fe e e 2 e TN R
ARAE PR E LR EZS . B SNP K E M T+
L, EHER RN ST MEIAE N RS R, 7
SNP ¥ B4 0.30 mmol « LB iA 3 5 A, B0 I 43
SIHAN T 110.01% F1 24.81% ; M43 % o 442 b Hl

SRR S bl SNP R T i 2 ST e R AR A A
fhita#i, 78 SNP YeFE A 0.20 mmol « L™ B a7 , 06T R
Ay IHEHNT 37.67% 26.06%F1 34.06%

M#E 2 ATLLE . £HE cd Bt &0 F,0.50
mmol + L™'EDDS F—Ab B S5 B f5 0P 4 K b f1 0T
SR W D B IR A B D T 12.96% Al
5.76% ;MR RiEJ) MR E o FTRMBEASE PREF
HEMEXHEREEZR, EAFWKE SNP 5
0.50 mmol - L™'EDDS & S A5, 55 B fE IR R i )
FEA (0K & T 4R 0.50 mmol + L™'EDDS #
— A ERA, HOS R 225 W BE SNP VR BT,
SNP 5 0.50 mmol - L"'EDDS & & ACFILH AUME R 15 7
Aot A RS EY TR RN, 1
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1 SNP ¥ 0.10 mmol - L™ I, #8235 1 LA K it
GE o MEE b FHE PRSI GEN S EY R
5,5 0.50 mmol + L'EDDS B— &b FHAH /0 Sk 1
149.68% .44.82% 57.96% .38.09% 1 48.58%

MR 2 & LLAEM, L5 cd o &84T,
1.50 mmol + L™'EDDS #—AbFR{fi 22 E 75 -4 K o I
FHE N RS EBOT AN T 8.02%F112.52%,
HESBE MR b FRB KT 5.46%,
HERBE RARIE MBS E SRR TR, HE
ERAEFE, £ 0.05~0.20 mmol - LT'SNP 5 1.50
mmol - L'EDDS & &AL S 5 AR 236 51 &

HE R SRR EYE T X EA1.50 mmol - L7
EDDS H—AbFRAL, H 2553 W3, B SNP Y T+,
SNP 5 1.50 mmol - L""EDDS & &4 FHZH AIH 2R 15 7
DR R e N NI RS eva =) =] 2 MV Y S
Hrfr SNP ¥ 4 0.20 mmol - L7 i MRS i,
% 1.50 mmol - L"EDDS BA—AbBRAIEHN T 52.67%
TE SNP ¥ 4 0.05 mmol + L' | 4K o 4R
bR E PEMAMSZERNF YRS, K 1.50
mmol - L™ EDDS 2 — &b 3 25 73 %] 3 %5 T 19.60% |
29.21% 13.16% 1 22.32%

F2 131 CdEEHT SNP #1 EDDS S EXMLHERAFNMHRAEBESENHIG(XSD) "
Table 2 Effects of SNP and EDDS treatments on root activity and contents of photosynthetic pigments in leaf of Medicago sativa Linn. under soil

Cd stress condition (X+SD)V

LbFRL m%ﬁfmnel:titw]n h i A M4 &/ (mg - ¢')  Chlorophyll content Afﬁﬂﬁj ]\%%71
Treatment W/ (pg- gt - hh) o E{(mg ) Akg )
group?) SNP EDDS Root activity MEEE a 4k b B Total Carotenoid
Chlorophyll Chlorophyll b = content
Tk 0.00 0.00 46.133+1.179¢ 15.571+0.777d 7.015+0.326¢ 22.586+1.083d 2.979+0.113ab
Ts 0.05 0.00 50.717+2.885¢ 17.257+0.631c 7.598+0.378b 24.855+0.818¢ 2.633+0.944b
Tog 0.10 0.00 64.967+2.388b 18.122+0.655bc  7.923+0.454b 26.045+1.096b 3.584+0.427a
Tag 0.20 0.00 71.300£0.471b 21.436+0.273a 8.843+0.016a 30.279+0.273a 3.598+0.327a
Tys 0.30 0.00 96.883+2.455a 18.832+0.795b 8.085+0.179b 26.916+0.869b 3.718+0.395a
Tex 0.00 0.00 46.133+£1.179¢ 15.571£0.777d 7.015+0.326e 22.586+1.083d 2.979+0.113b
Tk 0.00 0.50 50.050+2.699de 15.179+0.609d 6.106+0.016f 21.285+0.614¢ 2.990+0.169b
Tis-ie 0.05 0.50 78.522+1.347b 20.478+0.857b 8.518+0.065¢ 28.996+0.870b 3.773+0.434a
Tos 1k 0.10 0.50 124.967+1.886a 21.982+0.451a 9.645+0.306a 31.626+0.755a 4.129+0.070a
Tas 1k 0.20 0.50 62.217+£3.178¢ 20.949+1.046ab  8.880+0.028b 29.829+1.043b 3.903+0.481a
Tys-1k 0.30 0.50 51.189+2.009d 18.958+0.471c¢ 7.607+0.229d 26.565+0.697¢ 3.826+0.063a
Tk 0.00 0.00 46.133+1.179¢ 15.571£0.777d 7.015+0.326¢ 22.586+1.083¢ 2.979+0.113d
Ty 0.00 1.50 50.633+2.494de 16.820+0.078¢ 6.632+0.044d 23.451+0.099¢ 3.352+0.026bc
Ty 0.05 1.50 54.050+2.602cd 20.116+0.181a 8.569+0.097a 28.685+0.265a 3.793+0.030a
Tos-oi 0.10 1.50 61.800+0.707b 18.004+0.473b 7.227+0.203c 25.231+0.658b 3.478+0.118b
Tasoor 0.20 1.50 77.300+1.414a 18.481+0.401b 7.713+£0.236b 26.194+0.625b 3.597+0.072ab
Tys-or 0.30 1.50 56.633+1.826bc 16.641+0.622¢ 6.526+0.078d 23.167+0.698¢ 3.156+0.364dc

D )5 AR [ /NG FhE R 7E Rl — Y B EDDS 4b B R AN [R) e B SNP Ab 3] 2% 5+ i ( P<0.05) Different lowercases in the same column indicate the
significant (P<0.05) difference among treatments of different concentrations of SNP under the same concentration of EDDS treatment.

2 R AT AEFRZH B9 14 Cd FREERIE N 15 mg - kg™ Mass concentrations of Cd in soil of all treatment groups are 15 mg - kg™'.

AT W,,0.10 mmol + L7'SNP 5 0.50 mmol - L™
EDDS & &AL 3 AL AR R 36 T RO A AR & AT
A ACHRL P,

2.3 11 Cd BMESEMT SNP 70 EDDS A EXT 5 E
& CA TRER Cd HiEZFiEEMEN N

+ 3 Cd s &4 AR M SNP fil EDDS
AEPRIE ST Cd i Cd #18 RB0ON Cd B RS
DL R A3 Cd A Cd B AR ILE 3,

ZER IR HHE Cd Bhia X R, R [FEE SNP
B b PR E A M AR AN TR Cd i Cd B
ZA Hb EEBFIHL R AR Cd BAERBUL N od BE
BRI E TR, 3 cd S EME T, HER
W3, KE SNP YR T, M ) Cd SR Cd &
R RBHT R A A T cd &
A Cd B4R Cd B8 MR BT R R
RAASfbE S, 14 Cd & i 2 SR AR S TH i i 28 1k



Fo

WRAR T, 2. 448 Cd it 5544 T 4MNE NO 55 EDDS & & 4Bt & E 5 4E K AEBIF Cd B E 5 7

#aH, Hodr SNP ¥k H 0.30 mmol - LA}, H#b |3
1) Cd S Cd BRI Cd ¥ 255,
AT IR B3 T 82.29% .29.03% F1 85.58% ; Hi T

TR Cd A Cd &4 R B Cd B R WAL
R IR AN T 42.57% (45.62% H166.89% ; +-
HE Cd B AT 1.99%

®3 13 CdBBEHT SNP F EDDS LI L ETE Cd 8 .Cd HIZRHM Cd EERHIUR T Cd S2F0 Cd EEHEMN(X+SD) !
Table 3  Effects of SNP and EDDS treatments on Cd contents in Medicago sativa Linn., Cd translocation coefficient, Cd concentration coefficient,
and Cd content in soil and Cd remediation efficiency under soil Cd stress condition ( X+SD) "

e/ ( mmol L™ Cd &/ (mg - kg™") . Cd %%/‘?ﬁ - L cd &5
Qb L) Concentration Cd content Cd‘? t*;f&b Cd concentration coefficient o /i(% (:dk = W%
'l‘reatr;l)ent Hh 1 R Cd tr;r;s]ocalion Mo 12 LIRS ) %d c:r]fent ;5]] ((jld .
group SNP EDDS  Above-ground  Under-ground coefficient Above-ground  Under-ground soil remediation

part part part part efficiency

Tex 0.00 0.00 15.08+0.67d  48.18+2.55d  0.31+0.03b 1.04+0.04d 3.31+0.58d 14.56+0.12a 2.93+0.80c
Tis 0.05 0.00 20.25+£0.62¢  53.66+2.66¢ 0.38+0.03a 1.41+0.06¢ 3.75+0.17¢ 14.32+0.14b 4.53+0.96b
Tyg 0.10 0.00 21.84+0.42¢  58.80+2.24b  0.37+0.02a 1.53+0.03¢ 4.13£0.17b 14.25+0.08¢ 4.98+0.56a
Tss 0.20 0.00 24.81£1.12b  69.71+2.57a  0.36+0.03a 1.74£0.10b  4.88+0.15a 14.29+0.18b 4.71+1.26b
Tys 0.30 0.00 27.49+1.44a 68.69+2.65a  0.40+0.0la 1.93+0.08a  4.82+0.14a 14.27+0.14¢ 4.89+0.94a
Tex 0.00 0.00 15.08+£0.67e  48.19+2.56d  0.31+0.0le 1.04£0.04f 3.31+0.58d 14.56+0.12a 2.93+0.80c
T 0.00 0.50 24.60+£0.22d  49.95+1.72d  0.49+0.01a 1.72+0.02¢ 3.48+0.10d 14.35+0.12ab  4.36+0.81b
Tis-1k 0.05 0.50 26.44+0.31c  64.77+1.46¢ 0.41+0.01b 1.86+0.03d  4.55+0.09¢ 14.24+0.18b 5.07+1.22ab
Tas-1E 0.10 0.50 32.52+0.74a  99.76£2.97a  0.35+0.02d 2.21£0.07b  6.30+0.24a 14.25+0.14b 4.98+0.94ab
Tis- 1k 0.20 0.50 32.87+0.24a  86.97+1.89a  0.38+0.0lc 2.34+0.04a 6.18+0.20a 14.07£0.15¢ 6.22+1.01a
Tys-1e 0.30 0.50 28.15£0.40b  78.99+2.05b  0.36+0.0lcd  1.99+0.05¢ 5.58+0.11b 14.15+0.12bec ~ 5.69+0.81ab
Tex 0.00 0.00 15.08+0.67c  48.19+2.66¢ 0.31+0.03¢ 1.04£0.04¢ 3.31+0.58¢ 14.56+0.12a 2.93+0.80c
Ty 0.00 1.50 32.36+£0.20a  59.37+2.02b  0.54+0.02a 2.29+0.02a  4.19+0.17b 14.16+0.10c 5.60+0.71a
Tisoop 0.05 1.50 32.28+0.72a  58.61x1.18b  0.55+0.02a 2.284#0.07a  4.14+0.13b 14.15£0.16¢ 5.69+1.11a
Tosop 0.10 1.50 32.45+0.34a  87.19+1.86a  0.39+0.01b 2.29+0.05a 5.91£0.23a 14.29+0.22b 4.71£1.52b
Tasop 0.20 1.50 30.80+1.62ab 89.40+1.70a  0.37+0.02b 2.14£0.11ab  5.74+0.23a 14.40£0.10ab  4.00+0.71b
Tys e 0.30 1.50 29.60+£2.92b  86.19+2.08a  0.36+0.05b 2.06£0.21b  5.76+0.22a 14.36+0.10b 4.27+0.71b

D [ bR 6] /NG 7R R R AE A — W BE EDDS ACHR R A [ e B SNP AbFH ] 22 57 B 3 ( P<0.05) Different lowercases in the same column indicate the
significant ( P<0.05) difference among treatments of different concentrations of SNP under the same concentration of EDDS treatment.

D AT REERA A 398 Cd FREHRIE N 15 mg « kg™! Mass concentrations of Cd in soil of all treatment groups are 15 mg « kg™.

£ 3AUAEN: L5 cd b & T,
0.50 mmol « L™'EDDS HL— &b P 55 T 75 b I35 1 1l
TEBY Cd i Cd ffiz ZRE o AL T Y Cd
EERBL S Cd G RCER E T X, o -
i Cd & i Cd Heiz RE b B Cd B AR R B K
Cd BRI 55X M5 W2, AR B SNP
50.50 mmol + L'EDDS & & 4bH )5 | 45 45 Hb 135
FH T HS Cd & b A AT 3 Cd & 5 R
Cd B2 3 &5 T XA 0.50 mmol - L™'EDDS H#
—AbFRLH T Cd iz Z AN T BRE AR T 0.50
mmol + L'EDDS #—AghBH4] | H25 5 0 3% +3% Cd &%
TR T X B8 1 0.50 mmol + L'EDDS $—A4bFH4H , A
S5xiia2ER g, Hd, SNP ¥ EF ~0.10 mmol - L™
B, MR Cd & E A Cd & £ R oa, &K
0.50 mmol - L™ EDDS B — ib BH 24 43 % 3 fm T

99.72%H1 81.03% ; SNP ¥ J& 4 0.20 mmol - L™'H},
FER Cd A Cd BRI KL Cd BREAFEY
5, % 0.50 mmol + L™'EDDS 8. — 4b B4 43 5l 34
T33.62% .36.05% 1 42.66% , 13 Cd & =&, &%
0.50 mmol + L'EDDS 21— kb FRZH AR T 1.95%
MR 3BT UAEN. L5 cd hia&xHT,
1.50 mmol - L' EDDS BA— 4b F i 45 5 45 My | 38 A3
TEBIY Cd & Cd iz RE e AL T A Cd
EEREL I Cd B AR & T X i 458 Cd
FEMTXE, HERBE, S ARRWKE SNP 5
1.50 mmol - L™'EDDS & & 4b# 5 , 58 F 5 I 3K AN
HFEREY Cd 7 = b EER AL R AR Cd B A R
Med BEMEYE TR, AEREE, 5 1.50
mmol - L' EDDS Hi—4b B4 AH 1L, 0.05 mmol - L™
SNP 5 1.50 mmol - L™'EDDS & & &b BRZH 145 T 45 A



8 Y %R S 38R %31 &

W 2 R WA A A A FRAH & W8 AR 1% 1.50
mmol + L™'EDDS Bi— Kb H 20 77 7E AR FEFE 22 5, H:
. 20.10~0.30 mmol + L”'SNP 5 1.50 mmol - L™
EDDS & &4 H 5 S E T R H0 W Cd &M Cd &
LRI Cd FEHET 1.50 mmol - LT'EDDS
B —AbIA T Cd F% 38 ZREC Cd & RCR W IR
Fla#, B2 B %,120.30 mmol - L™'SNP 5 1.50
mmol + L'EDDS &2 & kb P2y 36 Cd & 81 Cd
HER S EMT 1.50 mmol - L' EDDS 81— kb
HIZH

AT DL, 1.50 mmol « L™'EDDS B — 4b F 25 3y
ERFIHL T ER ) Cd F A Cd & R ELL K Cd B
iz ZEOH Cd B EZRCEE T 0.50 mmol - L™'EDDS
PR Gh PR 3 Cd WK T 0.50 mmol - L7
EDDS 8 — gbBE2H . 0.10 mmol - L' SNP 5 0.50
mmol - L'EDDS & A4 BRAL ()3t T35 Cd 5 Al Cd
B R B T A A B P ¥ B, 0.20 mmol -+ L7
SNP 5 0.50 mmol - L™'EDDS % & &b 3 20 1) b, |- 3%
Cd F Al Cd B4RV Cd BRI T4 Ab#E
A dRc T R Cd R T A B R AR

RMELE CREE T Cd &2 Cd & E R
R B v T b 1, SR A AR R 02 55 1 s Wi R AR 3R
Cd W FEHRE,

2.4 T Cd MBS MAET SNP #1 EDDS A EX £ 8
EARLAMASF Cd EEHFMm

3 Cd Wl & AR EE SNP il EDDS
AR5 5 g b LA T AN 1) S 40 L 4 43 Cd
TENZERI IR 4 K5,

241 WEIFFTmMpsans P CdA e E7F 25
R A I Cd e &R R RIHREE SNP B —4b
PR A 20 18 LA AR 4 43 1Y Cd & &=
R IR AN, BE SNP Wk TF i, M b BB 40
M2 73 1 Cd 5 i AR R T AR R
SNP ¥  0.30 mmol - L7'HF, Hb ¥ 40 o BE 40 0
F AL RS Cd B Y d s, B0 BRI BG n T
64.81% .52.41%H195.36% .

% 4 v LLE . 1458 cd B 44K, 0.50
mmol - L'EDDS B.— b DL AS[E] ¥ B SNP 5 0.50
mmol + L™ EDDS & &40 FH 4 AT {d 58 75 H | 3R 45 W
YL 43 A Cd 2 o B o6) BB B 3 38, R R MR

F4 3 CAdBMEEMT SNP F1 EDDS AMEx £ EE i AT MAE S Cd R EHFN (X+SD) Y
Table 4 Effects of SNP and EDDS treatments on Cd content in subcellular fractions of above-ground part of Medicago sativa Linn. under soil Cd

stress condition (X+SD) !

g W/ (mmol - L7! ) Concentration &AL 4y Y Cd T/ ( mg * kg’l ) Cd content in each subcellular fraction
Treatment - EDDS 2l gLk Lok f AT
group N N Cell wall Organelle Mitochondria Soluble fraction
Tex 0.00 0.00 7.067+0.234d 1.372+0.203b 0.779+0.032¢ 5.629+0.278e
Tis 0.05 0.00 9.977+0.094¢ 1.861+0.246a 0.887+0.116bc 8.143+0.411d
Tog 0.10 0.00 10.409+0.206¢ 1.853+0.082a 0.969+0.043b 9.143+0.463¢
T 0.20 0.00 11.023+0.287b 1.991£0.101a 1.156+0.045a 10.301+0.239b
Tys 0.30 0.00 11.647+0.338a 2.091£0.047a 1.141+0.048a 10.997+0.228a
Tex 0.00 0.00 7.067+0.234d 1.372£0.203¢ 0.779+0.032¢ 5.629+0.278e
T 0.00 0.50 11.708+0.309¢ 2.341+0.060ab 1.171+£0.031ab 10.011+0.123d
Tis ik 0.05 0.50 12.516+0.296b 2.305+0.142ab 1.289+0.092a 11.141+0.403¢
Tos-1E 0.10 0.50 13.372+0.412a 2.375£0.052ab 1.253+0.060a 13.267+0.348b
Tasoip 0.20 0.50 13.744+0.236a 2.495+0.050a 1.147+0.066ab 14.940+0.231a
Tys-1e 0.30 0.50 12.489+0.153b 2.271+0.084b 1.039+0.052b 13.481+0.349b
Tex 0.00 0.00 7.067+£0.234b 1.372+£0.203b 0.779+0.032d 5.629+0.278d
T 0.00 1.50 13.773+0.221a 3.032+0.254a 1.297+0.089a 14.209+0.207bc
Tisop 0.05 1.50 13.570+0.244a 2.948+0.177a 1.243+0.038ab 14.531+0.329b
Tys-2g 0.10 1.50 13.541£0.125a 2.932+0.165a 1.173+0.068bc 15.485+0.259a
Tasor 0.20 1.50 12.856+0.278a 3.000+0.102a 1.183+0.061bc 14.584+0.495h
Tysor 0.30 1.50 12.112+0.275a 2.769+0.096a 1.099+0.034c 13.815+0.221¢

D @3 F R [FNE TR R TE [ — W EDDS ZRH R R [FI¥EJE SNP AbFH[H] 2% 5 i 35 ( P<0.05) Different lowercases in the same column indicate the

significant (P<0.05) difference among treatments of different concentrations of SNP under the same concentration of EDDS treatement.

2 JiiE AL PR A 35 Cd TR IR 15 mg + kg™' Mass concentrations of Cd in soil of all treatment groups are 15 mg « kg™'.



5 6 1 PARARTE, 45, HHE Cd WA &/ FAME NO 5 EDDS B A4 BT S H f5 4 K A HA Cd BURA R 9

SNP 5 0.50 mmol + L™'EDDS & &4 FH )5 | 48 75 Hb
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BTt e B 5 S T AR A AR A A HE SNP Mk
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BA—KBIRLH Y BIBGAN T 17.39% F1 49.24% ; T 41 il 5 1
LRRN Cd RO N S5RE LR EES .

24 00l LLFE . 13 Cd s 44 F,1.50
mmol + L™'EDDS Fi—AbH# DL KA AR SNP 5 1.50
mmol - L"'EDDS & £ 4b 45 1] {if £5 15 15 Hb 13045 0
YRR 1 Cd & BN IR E I, ARk
SNP 5 1.50 mmol - L™'EDDS & & 4bF )5 , 215 15 b
- EBAN M EE AR F LR IR R Cd =T 1.50
mmol - L'EDDS P—4bHigH | H AR | Ff SNP ¥ &
FmEBEZBHEMLNZ/ABHE Hp 5
1.50 mmol - L' EDDS B— b B ZH AH Lt , 4H i B F01 2
JIEFE Cd & 86 8 % 22 5,0.10 ~0.30 mmol + L™
SNP 5 1.50 mmol - L™"EDDS & & &b 38 £ At £& % 1k
Cd eIl 22 5 W 3 AT 0 0 Cd & /Bl SNP IR JiE
T 2 T = Ja AR A AR 3 FE SNP MR BE R

0.10 mmol - L™'Bf &y, %8 1.50 mmol - L™'EDDS #1—
ALFRZHIEN T 8.98%

SR LA 7RI A AL PR A, 2R AE M L A
BE AN g ALk AR ) Cd &L 1.50 mmol - L7
EDDS H.—Ab 320 5 5, AT 43 Cd & & W 2L 0.10
mmol + L7'SNP 5 1.50 mmol - L'EDDS & & Ab ¥ 4H
1 o
242 WTFHREMEALS T CdEEHETFT HEKS
A UL AE I Cd a5 R N Rk BE SNP B —4b
PSR AT 28 A b SR A0 A AT VAR A Y Cd
Fr O IR S TR BRI Cd &2 5 xR
S AR Cd S U AE SNP kK 0.05
F10.10 mmol - L™ Bif f 251K T % I 7E SNP ¥ & Ky
0.20 mmol - L™'iH i 3 @ T X R, Bl SNP ¥k BT,
M T 34 40 L 20 43 B Cd B i R R s A
Ak dA . Hirp SNP ¢4 0.20 mmol - LA,
20 JELBE RN AT VA A3 B Cd g, O IR A3
T 3.39%F1 141.86%,

&S WLt 7E £ 58 Cd s &4, 0.50
mmol + L7'EDDS #— 4b #Lffi 25 1 75 b F 35 40 i 7% |

£5 LIE CdMEEHT SNP #1 EDDS £MEX & E St T THMAS h Cd SEMM(XxSD) Y

Table 5 Effects of SNP and EDDS treatments on Cd content in subcellular fractions of under-ground part of Medicago sativa Linn. under soil Cd

stress condition (X=SD)"

W ANMIZH 5319 Cd FH/(mg - kg™')  Cd content in each subcellular fraction

il
Organelle

S TALS

Mitochondria

Bz

Soluble fraction

Lb g2 HeJ#/(mmol - L")  Concentration

Treatment

group? SNP EDDS éi’fﬂvi%l
Tex 0.00 0.00 30.933+0.418b
T 0.05 0.00 28.24420.497¢
Ty 0.10 0.00 27.209+0.707d
Tas 0.20 0.00 31.983+0.646a
Tys 0.30 0.00 31.627+0.406ab
Tex 0.00 0.00 30.933+0.418e
Ty 0.00 0.50 28.757+0.841f
Tisip 0.05 0.50 32.5160.296d
Tos-1i 0.10 0.50 47.505+0.858a
Tss1e 0.20 0.50 40.532+0.694b
Tysoii 0.30 0.50 36.049+0.546¢
Tex 0.00 0.00 30.933+0.418b
Ty 0.00 1.50 31.000+1.223b
Tisop 0.05 1.50 31.171£1.207b
Tys-ae 0.10 1.50 40.025+0.430a
Tasor 0.20 1.50 41.079£1.052a
Tysoop 0.30 1.50 40.421+0.414a

3.559+0.172b
4.139+0.344a
3.957+0.195ab
4.157£0.253a
4.244+0.252a

3.559+0.172¢
4.416+0.394a
3.831+0.223bc
4.191+0.233b
3.849+0.185bc
3.925+0.148bc

3.559+0.172b
3.045+0.259b
2.881+0.185¢
4.047+0.260a
3.260+0.135b
2.996+0.197b

2.939+0.243a
3.020+0.230a
3.193+0.265a
3.143+0.175a
3.165+0.086a

2.939+0.243b
3.437+0.255a
3.829+0.263a
3.787+0.264a
3.835+0.280a
3.781+0.267a

2.939+0.243¢
2.833+0.109¢
3.125+0.172bc
4.035+0.071a
3.343+0.266b
3.765+0.239a

12.029+0.528d
17.729+0.395¢
23.409+0.622b
29.093+1.109a
28.227+0.545a

12.029+0.528e
14.811+1.357d
23.367+0.899¢
33.267+1.148b
36.963+1.127a
35.880+0.371a

12.029+0.528¢
24.729+1.241b
25.075+0.893b
36.205+1.222a
36.184+1.612a
35.939+1.162a

D @3 R R INE TR R R TE R — R EDDS 4B R [R B SNP Ab 3 i) 2% 5 i 2 ( P<0.05) Different lowercases in the same column indicate the

significant ( P<0.05) difference among treatments of different concentrations of SNP under the same concentration of EDDS treatment.

D) F A A TR 3 Cd BT E N 15 mg - kg™' Mass concentrations of Cd in soil of all treatment groups are 15 mg - kg™'.
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i, H N E AT RS Cd S, 88 0.50 mmol -+ L7
EDDS H. — &b P 20 % fin T 149.56% ; SNP ¥ J& 4
0.10 mmol « L7'Hf, s N EBANABE Y Cd & e, 55
0.50 mmol - L'EDDS Hi—gbHLH A1 T 65.19%

M5 80T LIA . 7E 138 Cd e &40, &
1.50 mmol - L'EDDS Bi— kb ¥ J5 28 1 i Hb T 56 A V%
AT Cd B 2 R T B (E 40 i BE 40 i 25 AN
LR Cd R SX LR E 2R, & RFEWERE
SNP 5 1.50 mmol « L'EDDS & & 43 | Hb T #4% ¥
YL A Y Cd A iR SNP B i 5« PRI —F
AR AR AL A% 0.10 ~ 0.30 mmol - L'SNP 5
1.50 mmol + L'EDDS & £ &b $H 2 1l " 5 41 Jif BE | 2k
BLARFI] 75643 1 Cd & & B3 & T XA 1,50
mmol - L' EDDS ¥ — 4b B 21, 5 %F B& Al 1. 50
mmol + L'EDDS B — 4b F 2H #H I, 0.05 mmol - L
SNP 5 1.50 mmol - L™'EDDS & & AbFHZH b T 3 40 fitg
BERZRIRN) Cd TR LR FEZES (ML cd
i R IR, AT Cd A R R R
{H5 1.50 mmol - L"EDDS #— b Hi2H 5 i 35 25 5 .
SNP ¥FF 4 0.10 mmol - L7'BF, MR #B 40 2% Zkokr
PRFIRTEH A7) Cd & ¥ s, 88 1.50 mmol - L™
EDDS B — &b B 2H 43 S B4 0 T 32.91% 42. 43% Fil
46.41% ; SNP e 54 0.20 mmol « L™" B b T 3 40 it Bt
#y Cd &, %8 1.50 mmol - L™'EDDS Bi—gbFiZH
HINT 32.51%,

SRS K B, A6 2 b b A S R R 40
BEFIAT VAR 0 1 Cd B 15 28 R 2 8 T 4 i 25 R4k
KBLARRY Cd Fr i, Cd 7 i D iy AR Sy 41 f BE ]
SR M AR Lok, R Cd U T 4 M RE
AL ST (3 ) 5 ELHE R 045 WA B AL 43 1 Cd &
S T S, R R R R E S Cd IR

REEEHE, R, SNP 5 0.50 1 1.50
mmol « L'EDDS & & 4bH 5 ,%ﬂféﬂiﬂ@éﬂ%ﬂ"] Cd &
HRZ 1w TR SNP B —Ab A
2.5 EEBEEKM Cd MREMERES SNP
EDDS & B K K 1

TE 43 Cd WHBAUET 5 H 7 _L AR R 7
FERAN Cd VRIS AR [A] S SN R AL L2 SNP i 5
I EDDS ¥R AR R B 3 AR 6 3 7 Mk 8.,
F6 i CdEMESMT SNP #1 EDDS 4B/ £ EE i A KA
Cd FRARIEFRE AR RE"
Table 6 Correlation coefficients among indexes of growth and Cd

accumulation of above-ground part of Medicago sativa Linn. after
SNP and EDDS treatments under soil Cd stress condition"’

SNP HL—gb R A 56 R 8

$ebr Correlation coefficient under SNP single treatment
Index BREs BERRRE THRE cd ok
Height  Fresh mass Dry mass  Cd content
fitf Jfi 5 Fresh mass 0.823
FJFiiE Dry mass 0.776  0.996 =
Cd %1z Cd content 0.659 0.759 0.753
BCF? 0.661  0.762 0.757 0.999 #*
EDDS H— b HE T BAHE REL
$ebr Correlation coefficient under EDDS single treatment
Index BRes o BERRE TR cd it
Height  Fresh mass Dry mass  Cd content
fF i 5 Fresh mass  0.764
FJFi# Dry mass 0.996 0.699
Cd %1 Cd content 0.849 0.989 0.796
BCF? 0.845 0.990 0.791 1.000 # *
SNP 5 0.50 mmol - L™'"EDDS
524 EB HOAC R A
$ehr Correlation coefficient under SNP and
Index 0.50 mmol - L'EDDS combined treatment
P ST TR Cd &
Height  Fresh mass Dry mass  Cd content
fitf Jfi 5+ Fresh mass 0.907 *
[ i Dry mass 0.772 0.961 **
Cd %1 Cd content  0.859 0.977 % 0.971 #x*
BCF? 0.810 0.954 = 0.984 x*  0.988 **
SNP 5 1.50 mmol - L”'EDDS
SRR A S R AL
bR Correlation coefficient under SNP and
Index 1.50 mmol + L™"EDDS combined treatment
PR EEFTE Thil CdatE
Height  Fresh mass Dry mass  Cd content
& J5i i Fresh mass -0.561
TR Dry mass 0.658 -0.196
Cd %+ Cd content 0.383 0.255 0.784
BCF? 0.366 0.316 0.759 0.997 #*

D % . TF 0.05 /K ( XX{)”'J) e XiES Significant correlation at 0.05
level (two-tailed) ; *3 . 7 0.01 7K1F( LA ) e ES Significant
correlation at 0.01 level (two-tailed).

D BCF: Cd &4 &% Cd concentration coefficient.
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Table 7 Correlation coefficients among indexes of growth and Cd
accumulation of under-ground part of Medicago sativa Linn. after
SNP and EDDS treatments under soil Cd stress condition

SNP B—Lh BT (I AH I R 5L

Correlation coefficient under SNP single treatment

s o
Index ERRC gmn FmEm coam
Main root
Fresh mass Dry mass  Cd content
length
fief i 5+ Fresh mass 0.722
FJFi it Dry mass 0.533  0.968 #*
Cd %4t Cd content 0.650 0.994 = 0.983
BCF? 0.659  0.994 %  0.979 %  1.000 #*
EDDS H—gbFE T (AR 24X
Correlation coefficient under EDDS single treatment
£t o
Index EBE C wmm pme coam
Main root -
1 Fresh mass Dry mass  Cd content
ength
{5 it Fresh mass -0.962
T B Dry mass -0.999 =  0.951
Cd 7t Cd content -0.621 0.384 0.650
BCF? -0.649 0.417 0.677 0.999 =*
SNP 5 0.50 mmol - L™'EDDS
BT A AR SE R AL
B Correlation coefficient under SNP and
eIzt 0.50 mmol - L™'EDDS combined treatment
Index
GBRE C gmm rmR cannt
aim root
Fresh mass Dry mass  Cd content
length !
{5 it Fresh mass 0.534
TIEE Dry mass 0.887 * 0.494
Cd %1 Cd content 0.818 0.674 0.893 *
BCF? 0.747 0.765 0.781 0.976 **

SNP 5 1.50 mmol - L"'EDDS
GA RN A OE R B

Correlation coefficient under SNP and

Eiztan 1.50 mmol - L™'EDDS combined treatment
Index
GBRE C gmm R cann
ain root o
Fresh mass Dry mass  Cd content
length
i J5i 5 Fresh mass 0.827
FIEHE Dry mass 0.837 0.987 s
Cd %1t Cd content -0.357 -0.506 -0.626
BCF? -0.311 -0.443 -0.566 0.993 =

D % . £ 0.05 /K ( XX{U"J) E3iiES Significant correlation at 0.05
level (two-tailed) ; = ; 7E 0.01 7qu( XX{J”'J) ¥ ES Significant
correlation at 0.01 level (two-tailed).

2 BCF. Cd BHZ %L Cd concentration coefficient.

251 MEHFRAKA CdREIHBIFMGARERE H
26 N UL, 7E SNP BL—AbH SRR T, S5 15 H 3R T
it S e AR R EARDG, Cd i S Cd BHER
B B R A, &R E SNP 5 0.50

mmol + L'"EDDS EAMHIE AU S S R
i Cd A Cd & & RBAOCHE R I i K,
oAt A b ] 3 52 b bl 25 5l i 2 B AR OC . 7E EDDS 1
—AbBRFNASTE MR SNP 5 1.50 mmol - L7'EDDS &
BRBAMET AL Cd F Y Cd &8 RBEEWN B F
TEARDG , oA A8 A ] A AH SC MR A A i 7K

252 WTFHAKF CdREHfFEAGMEE H
37 AP UL AE SNP B —AbE SRR T, S5 15 R ERAY
FARA G HABFEFRA] YA DG A A B 357K HoAtl 4
AFEPRE A AR B 2 IEAH G, 7E EDDS B — b H 4%
HFF NERKSTHEERERML TS
Cd w5 R B W3 B A 2 [V SNP 55 0.50
mmol - L"'EDDS & & AP )5 AT B 5 EARK M
Cd EHEERFEMHX, CdE&EYS Cd &HERZH LW
B3 IE A OC; & AR TR SNP 5 1.50 mmol - L7

%®8 i Cd BT SNP #1 EDDS iR B S5 L EE i EEHn
# TERAE KA Cd REIBFRRIIE X REY

Table 8 Correlation coefficients between concentrations of SNP and
EDDS and indexes of growth and Cd accumulation of above- and
under-ground parts of Medicago sativa Linn. under soil Cd stress
condition"

M b ER AR IA] A AH OC R 4L
T Correlation coefficient among indexes of
above-ground part

Index
Cs C Cs C
i Height 0.446  0.599 -0.077 0.693
fif Jfi Bt Fresh mass 0.681 0.482 -0.504  0.995
FFfi & Dry mass 0.690 0.469 -0.584 0.623
Cd % Cd content 0.957 % 0.451 -0.947 = 0.969
Cd &% 2% Cd concentration 0.957 = 0.521 -0.954 % 0.971

coefficient

Hb T TR R ] AH 5 2R 5L
T Correlation coefficient among indexes of
under-ground part

Index

Cs Cs Cs Cy
F AR Main root length 0.379 0.023  -0.511 -0.756
fif S5 5t Fresh mass 0.897 * 0.457 -0.837 0.549
T & Dry mass 0.947 % 0.100 -0.863 0.780

0.939 % 0.520 0.778 0.983
0.938 % 0.654 0.756 0.989

Cd %5 Cd content
Cd &4 2% Cd concentration

coefficient

l)CS; SNP BA— Kb FH 2 1% SNP ¥ J& Concentration of SNP in SNP
single treatment group; Cg; ; SNP 55 0.50 mmol - L'EDDS & & 4b
2 1Y SNP ¥ F Concentration of SNP in SNP and 0.50 mmol - L7}
EDDS combined treatment group; Cg, : SNP 5 1.50 mmol - L'EDDS
SARHL %) SNP ¥ JE Concentration of SNP in SNP and 1.50
mmol + L™'EDDS combined treatment group; Cy: EDDS BA—4bHi4
) EDDS ¥ J& Concentration of EDDS in EDDS single treatment
group. * ; 15 0.05 /K (R 5 A Significant correlation at
0.05 level (two-tailed).
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%31 &

EDDS & &35 AN B i 5 T i DL & Cd & &
5 Cd &£ REEE W E EAOC,

253 AKFe Cd RRIEARL SNP F= EDDS 43K
JEWgAa X e R 8 AT UL FE SNP FL—Ab B ST
SEE M A Cd S Cd B4 R RIS SNP Mk
S IEARDC, M N FR A & BT i T i Cd & A
Cd FEE R 5 SNP Wk 2 1 3 IEAH G, 248 SNP
5 0.50 mmol - L™'EDDS & &AL H )5 , SNP ¥k i 5
R R R A S A KA AR Y 2 ARG (EAR DG
ik K 14 SNP 5 1.50 mmol - L7'EDDS &
BALFE  SNP Y FE 5 1 L5 R T R A 45 AR K FE
PRYJREAREF TS, S LAY Cd T2 M Cd &
HERPERFERAG, S FHN Cd FEM Cd &
FERBEANDZEIEMX, £ EDDS o —Ab T,
SETT A M BB A R R A I AE KR Cd B R AR R
Y5 EDDS ¥ B2 TG i A G

3 i fegi

3.1 %ME NO #n EDDS £33 11 Cd BB G T
LHEE KRR AL

1652 R 1) A5 ) 2 AU 1B 5 50 I T e 18 2
HIW) 0 5 B2 R T R b, & R R IIEE 9T P &
P, 550 BEAR 1L, (VR BE Cd b 1 A8 A2 3F 25 1 715 4 i
HRFNZE A A, S b 28 25 5 i, 58 SOD Al
POD i1k, I AL ZE AR Cd Jhaf 16 i A B A 1 4R Ak 46
i, ARBFEH, FE 1 HE 15 mg - kg™ Cd BB ST,
BAJEAS [R] Mk BE SNP A EDDS 1 RE fi% {1 i3 45 1 75 1, b
T A K 1 RN M R R T AL R (H B SNP
1 EDDS W& B T, 35 F 42 SE 7 FH 055 , X 5 )8 7
TS BB A 4 R — 3

WF9E 25 B4 .SNP 5 EDDS & G A BT £ 1 75
Az R A3 BREE B 4 R RN P SNP 5 EDDS
JEARFAFAE W] | 22 55, Horfr,0.10 mmol - L™'SNP 5
0.50 mmol - L™"EDDS & & Ab BEX 55 1 45 iy bk | &=
AR Ml FRA I T 5 A 5 o R T B, DA RO &R
G BOCA RS EA AR AR, A
SNP I EDDS ¥ & 435l # i: 0.20 A1 0.50 mmol - L',
THERA IR E R AR AR R RS S L0
B R EA AN AR EE A3, UL IS Bk R
) SNP 5 EDDS & & A S HAT “ UrRIfE ", BEA AL
LB RENE AR, &S s e Rtk

W Cd it 254 AR VR B2 Y EDDS A A F =
VAT R AI i B A 5 3 SCHEAE T I TR ER i aE
T, SNP e B ik — i g B A A A W A
YERE ., 1Al 3R 25 52 0 Ji A Rl B 2 = Vi B EDDS 1]
Bl T A I AR R AR R N T BT R P
7, T B W IR ES AR A AR 5oL, o6&
TR A BRI R b 6 G VE S 258 il
BRIGA K LB BeAb, i RSN NO i n] il 56
HERE I, BIROCE B 1L id 4, 1 B DNA $if,
MG R R E T,
3.2 4ME NO #i EDDS 43t +1 Cd BB &G T
LHTE Cd WY FniR E RN

KEAFN I TESE G R EEEBRE, &
BRI EA FIRE S i £ ) B R e, s B
M EEL RS TS, W04 st s ek + 1
HAS 5 5 A IR 1) B 4 R T3S 1) A A RS B Ak
M ITSE A ) 5 4 A i AR g, I
Cd MBS, Bt AR EE SNP 5% EDDS J& , 58
T L LR M R Cd B SR TR, HOSNP A
EDDS ¥ BE b, Cd 57 b v A G oA 25 SRt
WREERE L LI T Cd & s s R
Y5 SNP ¥ B 5t i 2 IE A OC, 5 EDDS ¥k B &2 1E A
5, Ui B B T MR NO 8] EDDS ¥ REfE F 28 1 74
XF Cd M 4R

545 SRR W] ARV EE SNP 5 EDDS & 4 Ak
HReE— L R R B ASFEFRALN Cd & &, (HAN[H
WeRE EDDS 19 52 i 5 v A ], o) SNP 5 0.50
mmol - L'EDDS & & 4bFER | SNP e JETHm , &1
1 M 1AL Cd it 2T m R R AR Ak
## G SNP 5 1.50 mmol - L™'EDDS & & 4b B}, [
SNP ¥ B Ft 3B Cd & A AR TR, i T3 Cd
i I e T JE B AR, 6T R 3 FOVR B2 1Y SNP 5
EDDS & & &b B fig Xt 55 1 15 W lie Cd 7 AR - P R AE
F7 . BREUEEDO X K B 52 K (Sedum alfredii Hance)
F132 24 41 20 X R M 5L ( Coleus hybridus Hort. ex
Cobeau ) FAH M8 MRS T RN L6, BT, AR
P At %ot E 4 I 1 R B LR 7E AR R EDDS ¥
SAETR SIS VR B Y SNP A F) T4 1 75 A [R] 3B
Xt Cd B EEfER

FIUE SNP 5 EDDS &4 kb B A 28 75 %) Cd
1S AE IS , ] REJE H 2 SNP 5 EDDS 1R 4k
PR 351 e FH e B R 3k T A v i A2 PR %o A
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Y BT 05, 5 R A TR AN AR R G, (A
YKz 2, Emxs cd pmelios At T
HHBEE R SNP 5 EDDS B4 it FH WX TS5 15 19
Cd & 4E R ) ffL iz ae 1 BA “ U RIVEH”, Hidr,0.20
mmol + L'SNP 5 0.50 mmol - L'EDDS & & AbHHH}
LE T AR R AT Cd & A R B A AL B
AR, R Cd B B AR IR B i K (6.22%)
AHENE I 45 SR 1 . SNP 5 0.50 mmol - L™'EDDS
AR o FE AT A Cd BRI
SNP ¥ IEAHSE, 1 SNP 45 1.50 mmol -+ L™'EDDS &
AL FEET b [ Cd B RECS SNP VR i 25 A
5, UiHA SNP 1 EDDS ¥ B i) 48 £k X 25 1 45 AS [ 35
REXE Cd 1YW SRR A R M | DT 52 W) 56 1 4
ANFRFRALAY Cd & i, 2 1 s e HAB B 0%
3.3 4ME NO 70 EDDS 42 T ETE Cd RULFIFR
REZHREHLE

S o B R T 4 S S AR ) 4 T A B —
Bes , HL 4 T U UEAE AT e — Le A ) T 2 4 1 S IR
Z— WS A W B B A PR A LIRS o
e S E AR B T4 A B AR, P R
PR R E 4R B TR EE A AR5
ORI BN S AE W R Cd BB EDAE
20 i BE 0 AT S R A, X 5 R R 00 B o 4 R —
S ZIEEWREE Y SNP 5 EDDS & A AbFH 244
HiBE | Cd BY4A5G DL sas B AT, Cd 2537 5 40
J A i 3 JE A B v I R Cd B SRR 4 i o
(CFW) ST X Cd B DX B A VR FH 5 1 200 it 4
AR TY Cd & W W BEAIG, e T Cd XTI 2%
A A () 5 58, 1T AL 40 B % 1R FH ATt 1) IXC
B AR P 08 78 % Cd Bl i) B 2 5 A ML 2
—, {HJ&, 4 SNP Al EDDS ¥ & i3 — & {u F ) 3%
B AR F 32 23
34 g

X R B 45 AT LR B A AR o b, A AR 3R
WY 76 T3 Cd BB 254 T, #ii SNP 5 EDDS YJfig
R AERK PEm R R g 5 A2
Pt H - EB 5 R Cd I, T BRI SNP
55 EDDS B4 it H BeE— 20 A2 F 55 1 5 1 A= KR Cd
WA HP ££0.10 mmol - L7'SNP 5 0.50 mmol - L™
EDDS & &A1 T, 255 16 i b R &8 Cd & i A
Cd &4 RETEPr A b 3l rh 28 vy, bk i | b 138
fif i LR R IR RE DO AR AR

% 5 s 75 0.20 mmol - L™'SNP 5 0.50 mmol - L™
EDDS &GP, S E 5 Hh B3 Cd & 5 Cd
BRI Cd B2 R T A R B4 ¥ f i
CHCHb T S R M AR TR e . PRI, 25
A7 SRR AR B A ORI A K Cd W WA S 1 g
B W HAYER 0.10~0.20 mmol - L7'SNP 5
0.50 mmol - L™'EDDS A it F , LAs Ak 42 H 45 X) Cd
Y HIENE R Tine,

FENV 20 L 7K ST b, 52 1 1 AN i RE N a5 5 4 1Y
Cd 255 IA b 25 T 40 i 2 R Zobr 1, 36 I 40 7 et
20 R (%) 5 VR P 8 o LT Cd i, 5 e
(i BEVE AR Cd 225, T im SNP Al EDDS £ )
THMARE TG Cd 1] BT 350 49 55 A% S W1 400 Jia 2% A
kiR Cd i, UL SNP A EDDS 1t FH A5 1)
T E TSR Cd AT/ EE

EHEN Cd EEEAIRT] Cd E EHEDW
Il S (HMAB R A B i Cd fig Ty Sk Cd i
WAL RE ) 45T 2R A % 08, SR B A5 AE Cd 154+
BRI G b BLA WA N A AL

HTFAR S LI BT A — B A 2, JE
EDDS 14 ¥ 7K SF- 15 B R, R 7 s 22t 5
R DAAS I 58 285 51 L, SR FH IE AC SE B0 i 145 T
PR SIS T ik B R e B2 T SEBR R
FHI) SNP Al EDDS & A Ab ¥RV B2, IR 4> F £
2 DA BARUIEH 2255 )7 vk i — 2D iF 58 SNP Fl EDDS B
Bt X S A A KA Cd MR R A FBLAL
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