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Effects of cadmium and nitrogen on growth and photosynthesis of
Alnus formosana and Acacia mangium X Acacia auriculiformis
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Abstract: [Objective) This study investigated the effects of soil heavy metals and N application on the
growth and photosynthesis of 2 nodulation and nitrogen fixation trees of Alnus formosana and Acacia
mangium X Acacia auriculi formis. [Method) The research carried an awnings pot soil experiment amd the
effects of different cadmium (Cd) and nitrogen(N) levels (CK.0 mg/kg Cd*" ,D1:30 mg/kg Cd*" ,D2.60
mg/kg Cd*" ,D3:120 mg/kg Cd*" ,DIN1:30 mg/kg Cd*" +0. 4 g/kg CO(NH,),,and DIN2:30 mg/kg
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Cd** 4+0. 8 g/kg CO(NH,),) on growth and photosynthesis were studied. [Result] In the soil without ni-
trogen,seedling height, ground diameter,root leaf and total biomass of Alnus formosana and Acacia man-
gium X Acacia auriculi formis descended with the increase of cadmium while the inhibition on seedling
height and ground diameter of Acacia mangium X Acacia auriculi formis was higher than on Alnus formo-
sana. In the soil with nitrogen, 30 mg/kg cadmium treatment decreased seedling height, ground diameter
and biomass compared with no nitrogen treatment, but those were higher than that of 30 mg/kg cadmium
treatment without nitrogen. The changes in Alnus formosana were more significant than in Acacia mangi-
um X Acacia auriculi formis. High nitrogen treatment (0. 8 g/kg) reduced the promotion of root growth of
Alnus formosana and Acacia mangium X Acacia auriculi formis. P, ,Gs and Tr of Alnus formosana and A-
cacia mangium X Acacia auriculi formis descended with the increase of cadmium level. Under 30 mg/kg
cadmium stress,low nitrogen (0.4 g/kg) was more advantageous to improve P, and Ci of Alnus formosa-
na ,and high nitrogen was more advantageous to improve P, ,Gs and Tr of Acacia mangium X Acacia auric-
uli formis. [Conclusion) Alnus formosana had high adaptation ability than Acacia mangium X Acacia au-

riculi formis under cadmium stress,while the adaptation of Acacia mangium X Acacia auriculi formis was

improved more than Alnus formosana by adding nitrogen under cadmium stress.

Key words: cadmium; nitrogen; Alnus formosana ; Acacia mangium X Acacia auriculiformis; nodula-

tion and nitrogen fixation;woody plant
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Fig. 1 Effects of different Cd and N treatments on seedling height and ground diameter of

Alnus formosana and Acacia mangium X Acacia auriculi formis
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Acacia mangium X Acacia auriculi formis
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Effects of different Cd and N treatments on dry weight of Alnus formosana and

g/ Bk

T Fi & Root dry weight

ZF fis Shoot dry weight

At BERA e S AH BERA eSS AHSH
Treatment Alnus Acacia mangium X Acacia Alnus Acacia mangium X Acacia
formosana auriculi formis formosana auriculi formis
CK 12.19£0.09 a 6.7940.19 a 14.12+0.43 a 12.86+0.83 a
D1 6.74740.17 cd 2.9440.08 d 6.37%0.19 ¢ 4.4140.18 d
D2 6.39+0.17 d 2.60+0.09 e 5.34+0.11d 4,0740.05d
D3 4.8040.17 e 2.3940.12 e 4,6140.30 e 3.85+0.15d
DIN1 7.8940.29 b 5.4840.18 b 6.51+0.28 ¢ 6.65+0.15 ¢
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ik B RA S aEkA ZRAE AR
Treatment Alnus Acacia mangium X Acacia Alnus Acacia mangium X Acacia
formosana auriculi formis formosana auriculi formis
CK 17.61£0.85 a 26.631+1.09 a 43.9240.51 a 46,2840.26 a
D1 6.0140.18 ¢ 10.12+£0.91d 19.11+£0.28 d 17.4740.86 d
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DIN2 8.0540.32 b 17.62£1.01 b 22.4540.66 b 30.784+1.18 b

T 1R 90 B0 5 AR A [ /NG 55 R 3R AS () Ak 3 0] 22 5 W 2% (P<C0. 05)

Note: Values followed by different letters are significantly different at the P<Z0. 05 level.
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Fig. 2 Effects of different Cd and N treatments on

net photosynthetic rate (P,) of Alnus formosana and
Acacia mangium X Acacia auriculi formis
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Fig. 4  Effects of different Cd and N treatments on

intercellular CO, concentration (Ci) of Alnus formosana and

Acacia mangium X Acacia auriculi formis
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Fig. 3 Effects of different Cd and N treatments on
stomatal conductance (Gs) of Alnus formosana and
Acacia mangium X Acacia auriculi formis
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Fig. 5 Effects of different Cd and N treatments on
transpiration rate (Tr) of Alnus formosana and

Acacia mangium X Acacia auriculi formis
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