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ABSTRACT

Effects of cadmium on growth and nitrogen fixation activity of Melilotus suaveolens, a biennial leg-
ume plant dominating in the area of poor soil were quantitatively analyzed during the growing period.
Cadmium treatments of 10, 30 and 100 ppm resulted in 12, 22 and 35% inhibition of plant height and
14, 25 and 26% reduction of chlorophyll contents of leaves, respectively. The plant biomass reduced 51,
70 and 89% for leaves, 33, 50 and 59% for stems, and 42, 52 and 70% for roots, respectively by 10, 30
and 100 ppm Cd treatments. Cadmium contents of roots treated with 10, 30 and 100 ppm Cd were 62,
112 and 183 folds higher than that of the control, respectively. Cadmium contents of stems were about
1/2.2 of those of roots, but leaves contained only 1/27.8 of those of roots. Cadmium treatments resulted
in increase of T/R ratios and decrease of F/C ratios significantly in the later growth period. Nodule for-
mation was reduced to 8% in 42 days by the treatment of 100 ppm Cd. Specific nitrogen fixation ac-
tivity of nodules attained 61.0, 24.0, 1.6 and 0.7 mol C:H, - g fr wt nodule™' - h~' on 42nd day, re-
spectively for 0, 10, 30 and 100 ppm of Cd treatments. Total amount of nitrogen fixation per plant
reduced by 73, 98 and 99% with the treatments of 10, 30 and 100 ppm Cd.
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Table 1. Changes of height growth (cm, Mean=SD)
of M. suaveolens treated with 0, 10, 30 and 100 ppm of
Cd

Days after treatment

Cd -
ppm) 14 28 2
0 87410 16417 224422 260428
10 87+10 142+15 9220+23 23.3%2.5
0 87+10 14.0+14 19.0£22 19724
100 87+1.0 135+15 17.0421 17.4+22

Table 2. Changes of total chlorophyll content (mg
Chl-g fr wt leaf™!, Mean+SD) of M. suaveolens
treated with 0, 10, 30 and 100 ppm of Cd

Days after treatment
14 28 42
0  1.93+0.08 1.90x£0.07 1.89+0.07 2.08+0.11
10 1.93+0.08 1.91+0.08 1.76£0.09 1.79+0.10

30 1.93%£0.08 1.90%£0.09 1.73+0.09 1.57+0.10
100 1.93+0.08 1.87+0.10 1.64%0.12 1.55+0.12

Cd(ppm) —

fr wt - plant=)o] ®ja] 2tz} 42, 58 2 69%9 TAE HY
=3

Cd & Hol

Cd Az7ujel w2 Agde] Hed dg Cd gae ¥
Sk= Table 3% o] Cd9 Helsmrt $71344E 7 7%
AN w2 TS B 5] At 71U Rejeh 2R
Mo Cd g5dol dAd S7tsten, 1UY Ay A B

100 ppm

5[ 30 ppm

i
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Fig. 1. Changes of fresh weight of each organ of M. suaveolens treated with 0, 10, 30 and 100 ppm of Cd: Leaf(ll),

Stem (&), Root([]), Nodule([).
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Table 3. Accumulation of Cd (ppm, Mean=SD) in leaves, stems, roots and nodules of M. suaveolens treated with 0,

10, 30 and 100 ppm of Cd

Cd Treatment (ppm)

Treatment
0 10 30 100
Days 14 42 14 42 14 42 14 42
Leaf 0.1£0.01 0.1£0.01 2.0£0.11 3.4+0.18 5.3+0.33 7.5+ 09 65+042 9.2+ 1.11
Stem 0.5%0.03 1.0+0.04 9.2+0.24 30.5+2.12 28.5+223 56.9+ 412 60.3£4.71 119.1+121
Root 1.4£0.08 1.4+0.07 225+1.12 87.2+4.85 56.4+3.87 157.4+11.3 78.6+521 256.2+21.1
Nodule 1.2+0.05 1.5+0.08 12.74£1.00  68.0+512 30.7+2.34 121.5+10.6 59.8+3.81 216.8+19.7

Table 4. Changes of F/C and T /R ratios of biomass and Cd contents of M. suaveolens grown with 0, 10, 30 and 100

ppm Cd treatment

T /R ratio F /C ratio
Cd ’{rez;:r)nent Biomass Cadmium Biomass Cadmium

pp

14 D 42 D 14D 42 D 14 D 42 D 14 D 42 D

0 1.88 1.18 0.30 0.17 0.59 0.52 0.14 0.71

10 1.84 1.18 0.34 0.26 0.57 0.30 0.09 0.07

30 2.03 1.01 0.55 0.35 0.56 0.23 0.08 0.02

100 2.64 1.36 1.03 0.45 0.64 0.22 0.07 0.01
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g™ dr wt 24 gE7H0.1 pg Cd - g7 dr wioll wlashd 7t
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Fig. 2. Changes of nodule fresh weight(left), specific nitrogenase activity (SNA: middle), and total nitrogen fix-
ation (right) of M. suaveolens treated with O(M— W), 10(A—-24), 30(@-@) and 100(>—<) ppm of Cd.
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