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Impacts of Cd stress on growth, and accumulation and distribution of C, N, P and K in Toona ciliata Roem.

seedlings
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Abstract; In the presented work, the effects of different Cd stress on the growth and nutrient absorption(C, N, P, and K) of Toona ciliata
Roem. seedlings were investigated. A controlled pot experiment was arranged with different treatments of six Cd dosages [control, 10, 20, 40,
80, and 160 mg-kg™] to investigate the growth characteristics, biomass production and nutrient accumulation and distribution in the T. cilia—
ta seedlings. The results indicated that the growth characteristic parameters (leaf growth, leaf length, leaf width, root length, base diameter,
and shoot height ) and tissue biomasses(i.e., root, stem, and leaf ) declined with increasing Cd dosage, whereas the treatments with lower Cd
dosage (<40 mg-kg™) had no significant(P>0.05) influences on tissue index, plant height, and total biomass. Additionally, the Cd distribu—

tion pattern under different Cd treatments showed the same order, with root>stem and/or root>leaf. Moreover, with increasing Cd dosage, the
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accumulation of root K, stem K, leaf K, and leaf N showed a trend of increase at first and then decrease, whereas accumulation of root C, root

N, stem N, root P, and leaf P gradually decreased. Furthermore, the treatments with higher Cd dosages ( =40.00 mg-kg™) significantly in—

hibited the accumulation of stem C, leaf C, and stem P and altered their distribution patterns, whereas treatment with lower Cd dosages (<40

mg-kg™) did not show significant effects. Results suggest that T. ciliata could adapt efficiently to Cd—contaminated environments by altering

its nutrient use strategy and biomass distribution pattern.

Keywords: cadmium stress; growth and development; nutrient accumulation; Toona ciliata Roem.; biomass
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Table 1 The background values of nutrient elements, organic matter, and electric conductivity(EC) in the studied soil

KB IGE Macronutrients/mg kg™

iR ICE Micronutrients

APLB

/ / / Cu/ / ;A car Organie manes P
P anic c
N P K Ca Mg Mn, ] Zn ] Mo ] u ] Fe ] Na ] o mS-em!
mg-kg” mg-kg” mg-kg” mg-kg” mg-kg % %  mg-kg ©
748 9174 3351 4126 1784 23 1564 427 0.43 21.2 2.6 1.3 6.4 0.65 2.8 27 58

AR NP K &880 19.3.10.4.58.5 mg-kg ™,

Note: The available N, P and K contents were 19.3,10.4,58.5 mg-kg™, respectively.
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Table 2 Effect of growth character of Toona ciliate seedlings under different cadmium concentration treatments
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Qb Treatment M4 Number of leaves M- Leaf length/cm H5E Leaf width/em #21 Root length/cm #1152 Base diameter/mm #£5 Shoot height/cm

Control 41.27+0.58a 16.30+0.03a 10.28+0.05a
T1 40.42+1.15a 15.13+0.01be 9.10+0.02¢
T2 40.87+1.00a 15.29+0.02b 9.23+0.01b
T3 33.81+1.72b 14.88+0.05¢d 9.08+0.03¢
T4 29.17+1.48¢ 14.79+0.12d 9.05+0.04¢
T5 24.19+2.65d 14.74+0.20d 9.04+0.03¢

29.29+0.06a

28.30+0.23a

27.92+0.63a

26.40+0.69b
25.43+0.79bc
24.57+0.32¢

15.31+0.34a
14.18+0.15b
14.20+0.04b
13.95+0.20b
13.72+0.48b
13.73+0.18b

54.56+0.23a
53.44+0.33a
53.79+0.23a
51.44+1.03b
50.26+0.47b
48.28+1.28¢

T R BUE P (Mean ) £ARHEZE (SD ) 5 [R5 HA [l /NG 5 B 2R AN [l o 2 AR 1) 22 5 8 35 (P<0.05 ) o R

Note : Data are means + SD. Different small letters within a column indicate significant differences among the treatments(P<0.05 ). The same below.
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Table 3 Effect of biomass of Toona ciliate seedlings under different cadmium concentration treatments

LbH Treatment Ak EYaxX7/h A Yy BAYR HY/ZE(R/S)
Root biomass/g*plant™ Stem bhiomass/g-plant”  Leaf biomass/g-plant™”  Total biomass/g*plant™ Ratio of root to stem
Control 37.57£0.34a 20.99+0.39a 21.15£0.21abe 79.72£0.61a 1.79£0.03a
T1 35.87+0.18ab 20.98+0.54a 21.40+0.80ab 78.26+1.23a 1.71£0.05ab
T2 34.51£0.22b 21.81£0.11a 22.10+£0.81a 78.44x1.11a 1.58+0.01b
T3 32.23+0.56¢ 19.39+0.48h 20.45+0.40abc 72.08+0.64b 1.66+0.04ab
T4 30.88+0.82¢ 18.93+0.31bc 19.91+0.14bc 69.72+0.87b 1.63+0.06bc
T5 28.65+1.08d 17.8520.84¢ 19.5420.86¢ 66.05£1.51¢ 1.61+0.09b
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Figure 2 Effect of C(A),K(B),N(C) and P(D) concentrations of roots, stems , and leaves of Toona ciliata seedlings under different

cadmium concentration treatments
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