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Abstract; Under K-Cd double treatment with different concentrations, changes of dry weights of root,
stem and leaf and contents of Cd, K, P, Ca, Zn, Fe, Mn and Cu in root and above-ground part of
Amaranthus hypochondriacus Linn. seedling were researched by water culture method. The results show
that under condition of same concentration of Cd, as rising of K concentration (0.0, 2.5 and 20.0
mmol - L"), dry weights of root, stem and leaf of A. hypochondriacus appear the gradually increasing
trend; Cd content in different organs appear the gradually decreasing trend, K and Zn contents increase,
Ca content has no obvious change and Fe content appears the continuously reducing trend in root and
above-ground part; Mn content has no regular change and Cu content gradually decreases in root; and Mn
content generally increases, Cu content has no regular change in above-ground part. Under condition of
same concentration of K, as rising of Cd concentration (0, 5, 25 and 45 pmol « L"), dry weights of
stem and leaf of A. hypochondriacus appear the gradually decreasing trend, that of root also decreases
under higher concentration of Cd; Cd content in different organs all increases continuously; generally,
contents of Ca, K, Zn and Mn in root and above-ground part of A. hypochondriacus appear the gradually
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decreasing trend, Fe content appears the trend of firstly increasing and then decreasing; contents of P and

Cu in root generally appear the continuously decreasing trend, while those in above-ground part appear
the trend of firstly increasing and then decreasing. Generally, increasing range of Cd content in root,
stem and leaf of A. hypochondriacus seedling under K-Cd double treatment condition is lower than that
under Cd single treatment condition, and the transfer coefficient of Cd also reduces. It is concluded that
Cd treatment with higher concentration has a certain inhibitory effect on growth and accumulation of
nutrient elements in A. hypochondriacus seedling, while adding K can reduce the accumulation and
transfer ability of A. hypochondriacus to Cd, and lightens the injury degree of Cd stress. Therefore, it is
suggested that appropriate K fertilizer should be fertilized when using A. hypochondriacus to remediate Cd

contaminated environment.
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Table 1 't
hypochondriacus Linn. seedling (X+SD) ")

Effects of K-Cd double treatment with different concentrations on dry weights of different parts and root-shoot ratio of Amaranthus

K ¥ /mmol - L1 Cd Y&/ pmol - L1 AFEBLTIRE/g Dy weight of different parts IS L
Cone. of K Conc. of Cd 2 Root 2% Stem M Leaf Root-shoot ratio
0.0 0 1.6+0. lede 4.3+0. Shede 6.3+0. 7bede 0.15+0.05a
0.0 5 1.7+0.2bed 3.6+0.4efg 5.3+0. 6efg 0.19+0.05a
0.0 25 1.4£0.2de 3.320.4fg 4.9+0. 5fg 0.1720.05a
0.0 45 1.3£0. le 3.0+0.3¢g 4.420.5¢g 0.1720.05a
2.5 1.8+0.2bc 5.1+0.6b 7.4+0.8b 0.14+0.05a
2.5 5 2.1+0.2ab 4.2+0. Shede 6.3+0. 7bcde 0.19+0.05a
2.5 25 1.6£0.2cde 4.120.4efg 5.8+0. 6def 0.16+0.05a
2.5 45 1.5£0.2cde 3.820. 4def 5.5£0. 5efg 0.16+0.05a
20.0 2.1+0.2ab 5.8%0.6a 8.6+0.9a 0.16+0.05a
20.0 5 2.4+0.3a 4.9+0. 5bc 7.3+0.8hc 0.19+0.05a
20.0 25 1.9+0.2be 4.6+0. 5bed 6.8+0. 7bcd 0.16+0.05a
20.0 45 1.8£0.2bced 4.5+0. 4cdef 6.7+0. 7cdef 0.16+0.05a

D )51 Hp RS R (1) /NG bk R 22 5 8 35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

£2 AEIRE K-Cd WELAEMITFHEHE S Cd FER Cd B RZBHHME(XSD)Y

Table 2 Effects of K-Cd double treatment with different concentrations on Cd content in different parts of Amaranthus hypochondriacus Linn.

seedling and Cd transfer coefficient (X+SD)"

K %% /mmol - L' Cd ¥ J¥/pumol - L

AFEFRAL Cd F i/ mg - kg™!

Cd content in different parts

Cd iR 25

Cd transfer coefficient

Conc. of K Conc. of Cd R Root 2% Stem M Leaf
0.0 0.0+0.0g 0.0=0.0f 0.0=+0.0f 0.0=+0.0e
0.0 5 53.2+11. ldef 95.3+20.0cd 96.8+20.3de 1.8+0.2a
0.0 25 160.5+33.7ab 172.3+36.1b 200.5+42. 1b 1.2£0. led
0.0 45 173.7+36.4a 271.6+37.3a 272.2+57. la 1.6+0.2b
2.5 0.0+0.0g 0.0=0.0f 0.0+0.0f 0.0=+0.0e
2.5 5 45.4+9.5f 56.7+11.9de 69.2+14.5e 1.4+0. 1c
2.5 25 130.2+27.3be 133.8+28.0bc 153.7+32.2bc 1.1£0.1d
2.5 45 144.5+30. 3abc 152.2+31.9b 191.1+40. 1b 1.2+0. 1cd
20.0 0 0.0+0.0g 0.0=0.0f 0.0=+0.0f 0.0=+0.0e
20.0 33.7+7. g 29.3+6. lef 47.8+10. Oef 1.1+0.1d
20.0 25 87.8+18.2de 102.8+27.5¢cd 125.6+26.3cd 1.320. led
20.0 45 112.2+23.5¢d 131.1£21.8bc 158.5+33.3bc 1.3+0. lcd

RS R N R e 2

TS AR 20. 0 mmol + LK I4AF T,
FERI AR ZERINTH Cd Fr iy T IR T 2.5
mmol - LK ZbBRZH . 76 K AR A9 44T, Bl Cd
RSP FPRL AR ZERNIT ) Cd AT
. BAK EE FE K-Cd BUE AL I A 0F R AR 4
R ZEFIE T Cd & 2 A IR/ T Cd o —Ah 3, 1
WIS I K AT ek 55 67 R0 B0 401 X Cd Y R 3R R % g
Ho

HIZ 2 A AT UL . 55 Cd S—AbFRAHLE %S K 5
AFIFREEREAL Cd R R4k, Horh 765 pmol - L7
Cd AbHRZH R, Bl K W BE A9 82 50 AP RL T 41 1 1Y Cd

{3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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Table 3 -
Amaranthus hypochondriacus Linn. seedling (X+SD) "

Effects of K-Cd double treatment with different concentrations on content of macroelements in root and above-ground part of

K ¥ cd ik MK RS E ¢ - kg™’ W EE SRR e - kg
Ji/mmol -+ L' FE/pmol - 17! Content of different elements in root Content of different elements in above-ground part
Cone. of K Conc. of Cd K P Ca K P Ca
0.0 35.9+4. 8ef 19.2+2.5a 12.6+1.8a 113.1+12. 7efg 14.8+1.6bcd 38.2+4.3ab
0.0 5 34.7+4.5f 18.1+2.4ab 9.2+1.3bed 99.9+11.2{gh 18.6+2. la 36.2+4.0abe
0.0 25 32.1+4.3f 12.9+1. 7cdef 8.1x1. 1bede 95.7+10. 8gh 16.5+1.8ab 35.0+3.9abed
0.0 45 28.9+3.8f 9.9+1.3f 6.6+0.9e 81.3+9.1h 13.6+1.4cd 26.4+2.9ef
2.5 53.2+7.1d 18.9+2.5ab 9.8+1.4b 157.8+17.8cd 13.1£1.5¢cd 34.1+3. 8abed
2.5 5 50.8+6.8d 16.5+2. labe 9.6x1.3bc 140.7+15. 8de 16.5+1. 8abe 40.9+4.5a
2.5 25 48.7+6.5de 13.9+1.8cde 7.9x1.1bede  134.6x15.2de 13.9+1. 6bed 28.4+3.2bcde
2.5 45 47.6+6.3de 10.9+1. 4ef 7.3x1.0cde 127.7+14. 4def 11.7+1.3d 22.1+2.4f
20.0 98.9+13.2a 18.1+2.4ab 7.8+1.1bcde  225.1+25.4a 13.1£1.4cd 31.4+3. 5bede
20.0 5 75.2+10.0b 15.2+2.0bed 8.7+1.1bcde  193.4+21.8b 16.1+1. 8abe 31.2+3.5cde
20.0 25 68.3+9. 1be 15.9+2. labe 8.4x1.2bede  172.3+19.4bc 15.8+1.7abe 32.4+3. 6def
20.0 45 59.5+7.9cd 12.2+1. 6def 7.1x1.0de 151.8+17.0cd 12.1+1.3d 24.2+2.7f

D &5 '_l_'Z;[EJE/‘J/J\E’?%%%;E%ﬁ%( P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

F4 TRERE K-Cd WELAEIHFFRI ST BRI LSO METESEMNTN(X2SD) Y

Table 4  Effects of K-Cd double treatment with different concentrations on content of microelements in root and above-ground part of
Amaranthus hypochondriacus Linn. seedling (X+SD)!)
K ¥ /mmol - L~ Cd #eJE/ wmol « 17! WP ILZE &R/ mg - kg' Content of different elements in root
Conc. of K Conc. of Cd 7n Fe Mn Cu

0.0 56.6+6. 3efg 7.4+0. 8bed 19.1+2. 1ab 9.4x1.0a
0.0 49.9+5. 6fgh 9.3+1.0a 18.1+2. 0abe 7.9+0. 8abc
0.0 25 47.9+5.4gh 8.4+0.9ab 17.5+1.9abed 8.1x0.9abc
0.0 45 40.7+4.5h 6.5+0.7cd 13.2+1. 4ef 5.7+0.6d
2.5 78.9+8.9cd 6.6+0.7cd 17.1+1.9abed 8.6x0.9ab
2.5 70.4+7.9de 8.9+0.9abe 20.8+2.2a 7.5+0. 8be
2.5 25 67.3+7.2de 6.9+0. 7bed 14.2+1. 6def 7.3+0. 8bed
2.5 45 63.9+7. 6def 5.8%0.6d 11.1+1.2f 6.8+0.7cd
20.0 112.5+12.7a 6.5+0.7cd 15.7+1. 7bede 7.6=0. 8be
20.0 96.7+10.9b 8.1£0.9abc 15.5+1.7cde 7.4%0.7be
20.0 25 86.0+9. 7he 7.9+0. 8abc 16.2+1.8bcde 7.1+0. 8bed
20.0 45 75.5+8.5¢cd 6.1+0.6d 12.1+1.3f 6.45+0.7cd
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%%k 4 Table 4 ( Continued)

K ¥ ¥ /mmol « L! Cd ¥ ¥/ umol - L7}

M L FBAr 45 TCHE Frit/mg - kg™

Content of different elements in above-ground part

Conc. of K

Conc. of Cd 7n Fe Mn Cu
0.0 0 51.0+6. 8ab 74.7+10.0 de 74.3+9.9bc 41.7+5.5ab
0.0 5 44.9+6.0bc 97.3x13.0bc 61.2+8.2cde 42.2+5.6ab
0.0 25 52.6+7.0ab 134.7+18.0a 50.4+6. 7ef 41.4+5.5ab
0.0 45 30.9+4. 1d 45.6+6. 1f 42.9+5.7f 26.2+3.5¢
2.5 0 52.7+7.0ab 65.5+8. 7ef 71.0£9.5¢d 40.4+5.4ab
2.5 5 51.9+6.9ab 78.5x10. 5cde 63.6+8. 5cde 39.8+5.3ab
2.5 25 50.2+6.7ab 113.8+15.2b 55.9+7. 3def 40.5+5.4ab
2.5 45 37.2+4.9cd 59.7+7.9ef 48.7+6. 5ef 28.7+3. 8¢
20.0 0 60.2+8. 1a 63.0+8. 4ef 94.6+12.6a 39.1+5.2ab
20.0 5 57.4+7.6ab 76.8x10.2de 88.0+11.7ab 42.9+5.7a
20.0 25 56.3+7.5ab 91.1£12.2cd 74.2+9.9bc 41.3+5.5ab
20.0 45 45.4+6.0bc 59.5+7.9ef 67.7+9. led 32.5+4.3hc

D EF R [E B /NG R 25 57 8.3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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