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THE: [ BB ] B ARRIZKT R A X A AR [ U 40 4% 3 HR SR 07 40 R85 I ae S HL A & S Re 0 s i
AL H AR T A A AR R PR R AR . [ ek ] DAZSSHHIEA (Acacia mangium x Acacia auriculiformis) SN
WA AT T 2% . Cd™ #% 3 K (0. 30, 60 mg/kg), 7E Cd* 30 mg/kg HYEERN FiRMEIRE 2 MK (0.4,
0.8 g/kg) , 5 A, IR T ACAHBYEHTYE . A N). # @), 8 (K). % (Cd) R R BCRLAE
[S5R ] Cd™ Phao B Z MGl 72BN, 25, HAETEROFRE, BRHE T N, P, KGRI
B AAHE CAFEBRECN 0.044~0.224, R Cd SFEMAE S FZEMN, JFHMRH Cd BHBENERTH -
#; {H Cd* 60 mg/kg Wil T, Z23CAHEE i )b 1 F#B 535688 Cd LU A7 M3 iy 3 B ia P58 . Cd™ 30 mg/kg ki

, A (0.8 g/kg) BAKA (0.4 g/kg) W MALHE T25 . AR PL K LR, MK EEA S m 7R
N, P, KR @ERIEE B EmEL S T2 PRSP Bt ], ARE & TR
FE DL AR A A b B RAR e L s Cd™ e it R0 S AR T 2 s MR Cd RO 3R, 4R
T CAd¥BAE, MATFEEMMEIE TR, AR Cd MR, mEAEEEMMITE T2 Cd WRE K Cd a2
MR R (4538 ] Cd” Wil R 2SS s TR A N, P K, Cd BB BE HUA DL B4R s
N. PFIK FIHZERY T, BHERRAR, DI S Y a8, L Cd™ WHE T (30 mg/ke), Jiti & T S22
ZEAH L B R aa B g R AR N K i, RS AR E T LA N, PL K. CdWALER, Lt
it (JRE 0.4 g/kg) (e A A K RCER M, SR (FRE 0.8 g/kg) {2F Cd njHh L #iyisss, $2m Hx)
Cd AEWEERET,

SRHEIR: fmibhaE s EAE; ZAesCHE; TWIR; SRR

Effect of nitrogen application on seedling growth and cadminm uptake and
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Abstract: [ Objectives ] The adaptation and bioremediation capability of Acacia mangium x Acacia

auriculiformis were studied under different nitrogen and cadmium stress levels for providing support for scientific

fertilization of the target cultivation of Acacia mangium x Acacia auriculiformis. [ Methods ] A pot experiment

was carried out with two cadmium stress levels of Cd** 30 and 60 mg/kg and two urea levels of 0.4 and 0.8 g/kg

soil. The accumulation and distribution of dry matter, N, P, K and Cd in shoots and roots of the trees were

analyzed. [ Results ] The cadmium stress significantly inhibited dry matter accumulation in roots, stems and

leaves of Acacia mangium x Acacia auriculiformis, and also reduced the N, P and K absorption and accumulation.

The Cd transfer coefficients of the plant were from 0.044 to 0.224 when treated with different Cd concentrations.
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The concentrations of Cd in roots were significantly higher than those in stems and leaves, and the accumulation
ability of Cd in roots was higher than that in shoots. In order to adapt to the environment better, the Acacia
mangium *x Acacia auriculiformis transferred more Cd from roots to shoots under the high Cd stress. Under the
Cd™ stress of 30 mg/kg, the high N increased P and K contents and accumulations in shoots, while the low N
increased P and K contents in roots. The high N was more efficient in accumulation and distribution of dry matter
in shoots, while the low N showed the same performance in roots. The nitrogen fertilization promoted the
absorption and accumulation of Cd in the plants and improved the Cd transfer coefficients when treated with
different Cd concentrations. The low nitrogen significantly promoted the Cd accumulation in roots, leaves and
plants, and the high nitrogen significantly promoted the Cd accumulation in stems and the allocation proportion of
Cd in stems and leaves. [ Conclusions ] Nitrogen fertilization could alleviate the limitation of N and K absorption
of Acacia mangium X Acacia auriculiformis in 30 mg/kg Cd concentration and promote accumulation of dry
matter, N, P, K and Cd. The low nitrogen is good for better growth of the plant, and the high nitrogen performs
better in promoting the transferring of Cd to the aboveground of Acacia mangium *x Acacia auriculiformis, which
is required for the ability of the Cd bioremediation.

Key words: cadmium stress; nitrogen fertilizer; Acacia mangium x Acacia auriculiformis; dry matter; nutrient use
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Cd ¥ % 280 (TF) RN WA PR 5455
A JE EH A RE T, THRA

TF = Hb B3R CGEM) 1 Cd S =/ARE Cd &5,
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1 62.3%, Cd2 FI I TFE T 61.7%. 68.4%. 71.6%
1 69.2%, 5 CK ML, Cdl AR T F35 520 i
He B 3 A R R T 2.2 AN E A, Cd2 AR BRI
K 3.6 AT M 5 CK AL, Cdl AbFEARIE b m
T 31AESE, Cd2 AT 5.2 N 43,
ot P 88 P 0 X6 23 A A T 34 R B R R

MR 1A N, 7630 mg/kg FALEE (Cd1)
T, AR BT AR . ZE L TR
FYFLE, JfH CdINI 5 CAIN2 AbFE 2 Atk 3] T
FE2RFAKF, PR T YR Rt CAINT 23S T
CdIN2 4b¥f, 5 Cdl AbFEAHEL, CAINT AZbERSE T
86.1%, CAIN2 AbFHHEIEMT 33.0%; £, A+
YRR 22 CAIN2 2P T CAINT 403, 5
Cdl Ab3EAALL, CAIN2 IR0 0 30 T 109.6%
74.2% 1 76.2%, CAINT AbFES 5] K340 T 50.8% .
51.7% M1 57.3%, CAINT ZbFEAAXT Cd1 AbFEE 5 T AR
AT B FAR e L, BEIRT 25, T E L
B, SEBTAR T S ERAR R i3 i 3.1 R 4.6 4
H a5 CAIN2 ZbHARXT Cd1 AL B AR T ML A e Al
ARG, $evm 7 EERA Y A L, AR LR
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W 30 mg/kg ), 5 CKAHLEL, M. 25 nFAMEE
BIARRRESNTHET 58.6%. 70.3%. 67.0% Fil

x1 TEE. AOEAZHEENTIRREREERZIMFHSE
Table 1 Dry matter accumulation and proportion of different parts of Acacia mangium x Acacia auric uliformis influenced
by N apptication under Cd stress

Lt Proportion (%)

b T Dry matter (g) B (%)
Treatment 3 poot 2 Stem I Leaf Ja il Total 2 Root 2 Stem M Leaf 20t Shoot ~ Root/shoot
CK 6.79+0.19a 12.86+0.83a 26.63+1.09a 46.28+0.26a 14.7+046d 27.8+1.83a 57.5+2.20a 853+046b 17.2+0.65d
Cd1 2.94+0.08d 441+0.18d 10.12+091d 1747+0.86d 16.9+0.68c 253+1.89b 57.9+2.56a 83.1+0.68c 20.3+098¢c
Cd2 2.60+0.09e 4.07+0.05d 7.57+032e¢ 1424+042¢ 183+043b 28.6+049a 53.1+0.75b 81.7+043d 224+0.64b
CdIN1 548+0.18b 6.65+0.15¢ 1534+0.20c 27.47+0.15¢ 20.0£0.69a 24.2+0.55b 55.9+044ab 80.1+£0.69¢e 249+1.08a

CdIN2

391+0.03¢c 9.24+0.16b 17.62+1.01b 30.77+1.18b 12.7+045¢ 30.0+0.66a 57.2+1.11a 87.3+045a 14.6+0.60¢

# (Note ) : [FFNEHREARF/ING FH: R A BRA] 22 5335 1 2 /K (P < 0.05) Values followed by different letters in a column indicate

significant differences at the 0.05 level among treatments.
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Table 2 Influence of N application on the N, P and K contents, accumulation and distribution of
Acacia mangium X Acacia auriculiformis under Cd stress
Kb T4 Accumulation (x 1073 g/plant) rHC L5 Proportion (%)
Treatment 45 g oot ZX Stem I Leaf JAA Total AR Root 2 Stem I Leaf 21 Shoot
N
CK 116.77+3.03a 157.67+14.09a 701.90+3527a 976.34+36.31a 12.0+0.59c¢ 162+131b 719+1.72a 88.0+0.59a
Cdl 48.35+236d 46.86+1.83¢ 23196 £2845¢c 327.17+31.70c 14.8+0.70b 144+123b 70.8+191a 852+0.70b
Cd2 41.60+242e 48.08+5.35¢c 156.80 £4.81d 246.48 £8.96 d 169+132a 195+147a 63.6+051b 83.1+132¢
CdIN1 94.74 +4.67b 14630+ 10.32ab 464.46+£6.28b 70550+ 16.17b  13.4+£0.65b 20.7+1.00a 659+1.05b 86.6+0.65b
CdIN2 74.59+1.18 ¢ 136.73£8.23b 47395+2730b 68527+28.75b 109+£040c 200+1.25a 69.1+1.56a 89.1+£0.40a
P
CK 9.82+0.80a 31.20+3.84a 36.57+341a 77.59+7.14a 127+057¢c 402+2.02a 472+242c 873+057a
Cdl 386+0.15d 4.27+023c¢ 13.79+1.80 cd 2193+189cd 17.7+£2.08b 19.5+092c 62.8+295a 823+2.08b
Cd2 299+022e 430+023c¢ 10.17+0.82d 1746+ 1.26d 17.1£035b 24.7+052b 582+051b 829+035b
CdIN1 5.64+023b 4.16+0.24c 17.63 +1.63 ¢ 2743 +1.66¢ 20.6+2.09a 152+0.10d 642+2.13a 79.4+2.09¢
CdIN2 462+0.16c 7.64+0.82b 2417+2.71b 36.43+3.59b 127+£096¢c 21.0+0.82c 663+099a 873+096a
K
CK 2741+1.02a 108.44+7.85a 197.15+10.15a 33299+ 11.27a 82+0.19d 32.6+2.07a 592+2.25b 91.8+0.19b
Cdl 7.98+0.42d 19.17+1.07d 46.60 +£5.88d 73.75+7.29d 109+0.55¢ 26.1+130b 63.1+1.84a 89.2+0.55¢
Cd2 573+£040e 12.01+1.11e 31.03+1.71e 48.77+3.11e 11.7£0.07b 24.6+097b 63.7+098a 88.3+0.07d
CdIN1 1494+094b 28.82+0.69c 75.41+252¢ 119.17+341 ¢ 125+0.56a 242+0.75b 633+£0.30a 87.5+0.56¢
CdIN2 11.05£034c 4495+0.85b 92.72+7.09b 148.72 £ 8.18 b 74+024e 303+1.11a 623+13la 92.6+0.24a

1 (Note) : [FFEHE G A F/ING FhEFR RN ALBLIR) 22 535 2.3 K (P < 0.05) Values followed by different letters in a column indicate

significant differences at the 0.05 level among treatments.

66.5%, M. 25, MORIFEAR S ABERL R 0 N T
60.6%. 86.3%. 62.3% Ml 71.7%, #. 2. HFHIHRE
SMAEIR R T T 70.9% . 82.3%. 76.4% Al
77.9% 4 IET MK E 60 mg/kg B, 5 CK A
b, M. 25, MAREMRE AR R0 R T 64.4%.
69.5%. 156.8% F174.8%, H. 25, MFIAEAR BB
HER DM FET 69.6%. 86.2%. 72.2% Fl 77.5%,
ML 25 R SRR R R T 79.1%.
88.9%. 84.3% Fi1 85.4%, HMANGINT A . B, #
FER TR B L, RRAR T A, B BRYEML 1S
M BC LB, Y+ AR B IR 3] 30 mg/kg B, 43031
b CK B ak A% 2.9, 5.1 F12.6 A 405, 24
+ AR A B 60 mg/kg B, 4B CK SR
oMK 4.9, 4.5 F1 3.5 N E N

TE47 30 mg/kg Ab3H (Cd1) F, i &Y Wk
THMEMR, 25 M REREE . B A
2 CAIN1 ALFR L CAIN2 A FR T A F TR P& .

B, BROFE, 5 cdl AABRAIEL, CAINT AbFES 5
PEi 95.9%., 45.9% i1 87.3%, 1fif CAIN2 AbH45HI{Y
P 54.3% . 19.5% f138.5%., CAIN2 4b B I
CAINI ZAbHIHA R T25 . mALEsE . SIMME. 5
Cdl ZbHEAH L, CAIN2 AbBHZE | bR bR A 4 B AR
S DL M 2R o ORI AR R R B A B R A 0l 3
78.8%. 75.3%. 66.1% £ 134.5%. 98.9%. 101.6%;
CAINT AL AR NI T -2.5% . 27.8% . 25.1% Fl
50.4%. 61.8%. 61.6%, CdIN2 AbBHE CAINT 4bBE
Z RV BR A R R G R 22 RN, S R
A B, PR BRI T B RKT, xR
R AU e A e T G b R W SRR 2R, T R R
BARAE W BT T o 0 Wl S ph AR e R A
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Fig.1 Influence of N application on the N/P and P/K ratios of Acacia mangium x Acacia auriculiformis under Cd stress
[ (Note) : #E EARR/NG FREFRRA AT A AL BN 2257 128 B K (P <0.05)

Different letters above the bars indicate significant differences at the 0.05 level among different treatments for the same organ.]

*3 HERMEMHETHRIZBBR. B HAARRE CdEBRYNERZHNZM

Table 3 Influence of N application on the N, P and K use efficiencies, and Cd TF and BCF of Acacia mangium x Acacia

23 4%

auriculiformis under Cd stress

AbH FIHH Use efficiency (%) R R W4 RE BCF
Treatment N P K TF R Root 2401} Shoot
CK 0.047 £ 0.002 ¢ 0.600 + 0.050 ¢ 0.139+£0.003 d 0.224 a 21250+ 1133 a 4741 +1.67a
Cdl 0.054 +0.003 b 0.798 £ 0.030 b 0.238£0.010 b 0.044 ¢ 17.21 £0.58 be 0.76 £0.04 b
Cd2 0.058 £0.001 a 0.817+0.045b 0.292+0.015a 0.060 b 8.14+£0.04 c 0.49+0.01b
CdIN1 0.039+0.001d 1.004 £ 0.071 a 0.231+£0.010b 0.060 b 19.58+0.39b 1.17+0.04 b
CdIN2 0.045+0.001 ¢ 0.848 +£0.062 b 0.207 + 0.006 ¢ 0.052 be 20.17£0.55b 1.05+0.04 b

# (Note) : TF—%# R4 Transfer coefficient; BCF—& £ 241 Bioconcentration coefficient. [F5 5 5 A Fl/NG P FRIR 22 7k 3%
IKF- (P < 0.05) Values followed by different letters in a column indicate significant differences among different treatments at the 0.05 level.

MR, 25 Mg N/P{H. P/KAE. AAIFHZE (NUE,).
BEFI I (NUE,) FIERFIFHA (NUE). Bl a0 vk B2
HEIARFIZE 0 N/P AH . AR AT B P/K (B DA S NUE, .
NUE,. NUE, 3£ T AW LT, i N/P A
ML T AW PR, 78 30 mg/kg FALEE T, i
R ER T SHEAR . 25 MR B N/P
i, WERIRTR, 25, HEAHMREN PKE; CdINI
Qb B G M T eSS AHIEAR L 2R I AR R A
FN/PAH, FRARTAR . 25, oh SABEAR A P/K, JEH
HZE | M N/PL P/K (HYS CAIN2 ZhFE 2 [R] 3534 5]
TREZERKY., BALE - CEE LBEMKT
NUE,. NUE,, #% T NUE,.

24 MERMNEMETRAZEERECAEE. RS
SECHIF N

Cd2 b B . 25 Cd & 5430l Eb CK 3 m
838.6% . 120.4% F1273.1%. 2432 HH FEHS AR bR B
1) Cd AR R Cd1 AR A2 f sy, 430 b CK 3
i 329.6% i1 149.8%, Jf H'5 CK A%l ¥ 2 5K
o, MCd HEE Cd2 kPR CK MY, LR FHE
S BEIA BEERGIN T Cd 7RSS AREAR TP RSB LY
i, BEAKT Cd AEZEmt i o3 e il

30 mg/kg FAALEET, A B ERE T IS
AR 220 Cd FE KR, SRR A Cd LR
B BAIREE B TR Cd & B LR
Cd R Ear, 5 Cdl A¥AHL, CAIN2 Zb3ls3 i i =
HANT 17.2% F1236.5%, 1 CAINT &ZbFit143 5] i 2%
N 13.7% F1 154.3%; AIRE L o A W g 1
2 M Cd S ED M R AR R Cd B R,

4 n g, AR KET, 238 HE 5 Cdl AbFEAHEE, CAINT AbFEA3 550 B30 T 68.9% .

25 i Cd FEAA K Ccdl ARPEARES Cd &
., 5 Cd2 AbFERN CK W22 H 383 T B F K.

15.9%. 111.8%. 75.4% M1 112.7%, ifif CAd1N2 &b
WA R EEI T 60.8%. —16.6%. 55.9%. 45.0%
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x4 HENEWETEZERECAEE. REERSENEIT
Table 4 Influence of N application on the Cd contents, accumulation and distribution of Acacia mangium X Acacia
auriculiformis under Cd stress

by 4t Content (mg/kg) FRZH Accumulation (x 103 mg/plant) A3 L A6 Ratio (%)
Treat. #H Root 2% Stem I Leaf #2 Root 2% Stem I Leaf S Total H2 Root 2% Stem I Leaf  2£M} Shoot
CK 52.06+2.78 d 18.51 +0.88 472+0.18 353.58+26.34e 237.77+14.35 12582+805c 717.17+£28.71¢ 49.3+191 332+1.23 17.6+1.81 50.7+1.91

Cd1 51643+1741b 32.77+246 12.60+1.07 1519.05+7.61c 144.64+1647 127.83+19.80 1791.52+11.19¢

Cd2 488.69 +2.00 ¢

40.79+£1.84 17.62+0.86 1270.70+46.90d 166.01£7.73d 133.43+10.44 1570.14+52.72d

84.8+095 81+090 7.1+1.08 152+095

80.9+0.39 10.6+035 85+0.69 19.1+£0.39

CdIN1  587.40+11.73a 5534+328 14.61+0.80 3217.91+£15437 367.83+23.24 224.21+15.01 3809.95+15533a 844+063 9.7+0.63 59+053 15.6+0.63

CdIN2  605.16+16.73a 52.69+228 10.51+0.49 2367.98+56.26b 486.70+22.45 185.35+16.85 3040.03 +84.48b

77.9+044 16.0+034 6.1+051 22.1+0.44

4 (Note ) : [FIFVEHE IS AR NG FREFR R 22 5348 1 K F (P < 0.05) Values followed by different letters in a column indicate significant differences among different treatments at the

0.05 level.

F169.7%. HAntiy Cd Fat R . R AR S
Cd FUE & CAIN2 4bF 5 CAINT A2 (B35 E] T
FREFIKV. R, AT Cd 7EMR 15T
B, BEWGMT Cd fEZEh e el e A L
RAEE I b4 3 T Cd FEZE P/ EC Ees], S A
KT Cd ZEARH R 43 TE e i)
2.5 TERXEMETHRRZEE CdEBRE (TF)
MEMEEFRZH (BCF) FUE2

Hh e 3 AP, SR A B B R AR T 44 s A R
Cd ¥R 280 (TF) FIAR . ZEM A9 & 45 R4 (BCF),
Jf HAR BCF, 250 BCF I KIS . 30 mgke
EEIEALFETS , MEEIIEE T A AHE TF AR . =
i BCF, {H TF Bk CAIN1 5 Cdl Z[Aik%) & %%
Gh, HAALBERS Ccdl ZEIfF R E 2R

3 i1

3.1 RAEEMAZHEMIEKMABERD
USES

HPTEZ BRI R Z )R, BICRRE A KA
ARAE, R ZE . MARIERAE R A TS ZEE
Wi o ABIEFERWT, B0 A T A S AR AR |
. MRS YRR, I HBE R 10 e R
B, TR A A B X 5 R B ST A
R, HPE—ERE AP R AR Z
AR A —E"

LDk e o G S iU EE oS U I A R
Fr 03 BIAT SRR %o - e 5% o0 B W SR, 2T
IR Cd 5377 Rl R A R PR PR SS, TiAE
Wy 3 ek A B IR FE -5 M) D A R B Y
ARAEE T, AIKIR AR R ], a2 Bt T Y

FeZ BRI AR, w7 HARE L, B —
RSN R R, 2% 3 AH AT 38 A R IEAR R
AREIE, EIFHGE I ERPNE IR . X R A
WFFE 0 0 FHEAEZE SR I 30 2 0 ™ B8 ik R385 2E 4
I L AR ZE L, AT DU G b SR U PR A - 3 ¢
IR, DR A A KA & IS 38 S0 T
BAEMYI IS (Solauum uigrum) TE/AR (T/R) HLRYL5ES
FRE, ZBESEINR, RIIE AR 3R R A A2 B
PR T4 B3, ifd T/R HoA v, X ke
AR TAE AT A VER, (2 s R T ot i) 1
£ DLW EE AN, AT BE-5 A A Fh 200 0
SERZS Al VRSN S RN RS

FEPI) N/P Fl P/K 2 iff e A ) 52 BRI 3R 1) o 22
febr, A ILFEER SR, oE THEY
) A K S s I O AR AR U R I R R R R A
N/P RIEH A K LB HEA, SHEYAL N/P/NT
14 B, MPAERKZERS; KT 16 8, 2R
MPYTE 14~16 Z I, 52 R R 1 R BRI, K
EAFTT R, R AR BT M 2 08 4 v R AL
I 2N I ha PR BE 72, ARBFGE R, 245 AH
R T AN, RFZER N/P YUET 14, Wi{EHSEE
BB N/P 7E4% 60 mg/kg Ab BRI AR T4% 30
mg/kg AL, WIARFIMAY P/K EARKE ETE. B, A9
SERTAE S A RS I e e = W 2 S
(NUE,). #FIH% (NUE,) FI#1F| % (NUE). B
B, FTRAMERT RN E R, Z2sCHHET A . BE . BT
WSSz BAS [ A B A BR (2 0 o i 48 & NUE,
NUE, Hil NUE, HJ% =k i Ly f e 2755 .

YR AX Cd A BEWEBIEA, ERFEE
PIFERT, X EAHARZ IFIEITIESL >, AR5 E
ST A AHIEAR Cd i I TSR =R (60
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mg/kg) Ml R 243 HEAR Cd A DL A 240 B
HOARAR (30 mg/kg) kA 2K, Jf Ho S pha e i
Cd 7EZEM R B A3 BE LU 3G I, T FARRAE AR v B 43 FiC
Ll UERE AR IE R, 225 AH JEGE i ) b b A3
5 Cd Sl Id I 9 W0 FREE . X EIE T AT A AT 45
B, FEY X A I O — B 2 ML R 4 R s
) b [ FBE I EE 4R GRS RN (TF) &M L E
SEEHSRIBESE SRZIL, 7HRRIEEK
i s ES BN, HEBKR, #rESE
JETEAL Y P I E R RE Ty R0, ASHIFSEAS 42 38 HH
BETF 7 0.044~0.224 Z[i], 50 0 R T
TF {H. X WERAEGEOREEAT 4 DRFILEL . i,
GELR3G . F2MH TF (0.35~0.75 Z[8]) 8L, $i
Cd 7EZ4 3SR N YIRS e 18Xk, AR A P x)
4 8 W 4R BE T I ) 22 55 1T RE S5 A0 R AR B 1Y
fEFIFE R OC . MR, 2 HUAERRN, Bl R
R EE R LR W ARZE RS2, Hik, Y
PIARA KRS | AR AR L () KNG 2, A )
XF 4 R SR A IR N S A e R A5, GE
a5 R 2 (BCF) SRULIIAEYIRT Cd el RAHRE
Fiua, ARRGEAFH, A AHEAR Kb %4> BCF B
A Em A8 VR B R B R R, {HAR BCF ¥ Fib I
oy, XU T 243 HH AR ER Cd BRI R T it
S
3.2 SRAMB TR XA EB RN

b & T, AR R AR AT SERE Y 1Y
A, TRIRRE 2 AR R ) G 2R A ORI
SR AECH AR B R BE ARG R, MR EAY A Sz
FH, 32 BHAZ 5 T HELZF Urogenlll £ Coprogenlll 2
[, 10 it 2T 2 Cd XA 4R 2 A B il . [
B, A BT e R S BT, (Edkamhaa T2
TR E OB AR A RERTRE , WK I G % Fi
HL (53 ) R i s SRR LA TR
50 WA, N A A AT H e e R <AL
FEE (Gs). M A Ak & i (Cl) L R R
(Tr). HOLEHERE (Pn). MEEES . Hill WG]
ALK Ca*/Mg*-ATPase 1 1. B2 F ST £
B, #aia TARRDE S AR — 2 B 1S
R4 J5i Tl (NR) A = BERE G B (GS) i, X ik
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FIRUH A 23, 7 ik 30 X AR A B A
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2, m T AR b o BC H ARG LG . R A
(0.8 g/kg) WA FF 25, nf ARk B R, #. +
PR R AR ERIR T A B M ER T
SYBCECE], RGN T AEZE T RS BE B it A
FHE T 22 MEAR . 25 R BE R N/P{E
(16.16~35.12 Z[i]), T Z LT P/K {6, NUE,
MINUE,, —&fE L3S T NUE,, Uit il 2%
fiff 2 2 AR JEL P B a8 BT 5 1A e R A RO A B
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ML —3, R ZIN/P KT 16 0, HYk
K F L2 BB

FY X 18 Cd sz 3 Cd & AR
i, HEpH. AL A M HE 2R E R
ARZ IR0, TR IR AT s + 38 pHL,  DTTTS M) 4 45
Cd AR, JEmE kY X Cd W IE", Grant
SE0 | MM AR R, it AR R A K )
B, 7F—E B LA R T RAR X Cd Bl R R
. B amEIRERR, AL TR (Poplar) it
A Cd S, msE X Cd BRI . gk
W7 LR EMESE T AR 5K (Sedum alfredii) Hi I
TR Cd AR ER T v 22 D) 2R 30y R S v T LS
Oy Gy EAEUIHEIE R, it AU AT AR A v
Cd SHEMM AR, FBME T TF, RS REE
B, 30 mg/kg faMria T, JifE A HE T 225800 45
TE TR, B ARFIZE Cd S nde ey, R gk
THAEXT Cd R R, M LA RRE AR . A
PRAR Cd R, mAHRMLHEZER Cd A
o MEAIIREART Cd 7E 225 AR i 43 e L 1]
P TAEZE R A FL B o AR 3 AR T A sE A
B TF, HXFHR L 2SN BCF HJo i &5 m . i
R G NAFE—E M RIB AR A, R IR] Y 5 A
FTRER A REMRIA N Cd Frs bk T 54N Cd AR
KAh, ISP REMRAE . A AEYRAL A
K, MIREFRA T, EAEFREE it AE KP4 e
VB HAS [R]85 - =2 1) B4 R EL A FH AL i 25 A 0 % - 358
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