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Effect of Organic Acids on Cd Zn Pb Absorption of Rape in Meadow Cinnamon Soil
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(1. College of Natural Resources & Environmental Sciences, Agricultural University of Hebei, Baoding 071001, China; 2. Chengde Environ—
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Abstract: The effects of both organic acids (salicylic acid and cysteine) on mobilization of Cd, Zn and Pb were studied in meadow cinnamon
and its accumulation in shoot of rape through pot experiments. The results showed that the two organic acids at lower concentrations could re—
duce the toxicity of heavy metals. However, when the contents of the two organic acids were higher, the biomass of rape decreases remarkably.
Salicylic acid could enhance both mobilization of Cd*and Cd uptake in shoot of rape to some extent, and there was an obviously positive cor—
relation between them. When the molar ratio of salicylic acid/Zn was above 1, salicylic acid could enhance the mobilization of Zn. The content
of available Pb in soil showed an obviously positive correlation with the amount of salicylic acid, while salicylic acid could also increase the
Zn and Pb absorption in shoot of rape. With cysteine increasing, the available Cd, Zn, Pb in the soil and heavy metals uptake in shoot of rape
would increase too.When the molar ratio cysteine/Pb was 1,cysteine enhanced both mobilization of Pb in soil and amount of Pb in shoot of rape.
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Table 1 Basic physical and chemical properties of the experimental soil

] PH(H:0) HHUR OM 4% Total T 1 438 & 5 Content lofheavy metal
soil typeA (1:2.5 Tk /g~l€g'l~ ’ N Available CaCOs/gkg /mg-kg
e lgkg! N/mgkg’
Cd Zn Pb
W T 8.12 12.64 0.72 32.63 56.2 0.46 77.10 31.12
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Table 2 Effect of different organic acids on available heavy metals in soil

AR 0 Aveﬁiﬁfﬁfaﬁ%ﬂ?ﬁyﬁ;i( g'l BRI it 0 Aveﬁiﬁfﬁfaﬁ%ﬂ?ﬁyﬁ;i(gl
Added content of salicylic acid/g'kg Added content of cysteine/gkg
cd Zn Pb cd Zn Pb
0.00 1.01° 7.67° 6.78° 0.00 1.01° 7.67° 6.78"
0.35 3.11° 4.96™ 6.94° 0.31 3.56" 10.18% 7.47"
0.70 1.42° 4.46™ 7.68° 0.61 1.88% 5.40° 7.03®
1.40 1.27° 2.68° 12.62° 1.22 1.32° 7.16° 9.18"
2.79 4.02° 8.92% 5.99¢ 2.45 1.10° 7.32° 7.43®
5.58 1.78" 8.58" 13.59° 4.90 2.18% 11.07° 7.91°
11.16 1.69° 12.88* 22.84° 7.35 1.88% 9.42° 5.24°

TE B0 EAR AR R A HRRITE 5%k L 2R AR E, TR,

Note: Values with same letters in the same column represent no significant differences among treatments. The same below.
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Table 3 Effect of different organic acids on contents of heavy metals in shoot of rape

TR AN 0 Mo bR E AR A e P SRS B B R o
Added content of Contents of heavy metals in shoot /mg~kg'l Added content of Contents of heavy metals in shoot/mg~kg'l
salicylic acid /g~kg'l cd 7n Pb cysteine/gkg'l cd 7n Pb
0.00 7.24° 153.22% 10.96 0.00 7.24° 153.22° 10.96"
0.35 20.10° 232.20° 12.23° 0.31 7.77° 240.87% 6.52°
0.70 15.67" 193.94™ 14.87° 0.61 9.08" 233.68" 13.95"
1.40 12.12% 107.08° 21.31% 1.22 12.34%® 236.75% 27.42°
2.79 19.21° 198.87% 23.05° 2.45 23.41° 239.75% 11.79°
5.58 17.41% 207.85 18.98" 4.90 18.31° 268.42° 21.70™
11.16 9.38° 212.89° 18.56" 7.35 13.84° 202.23% 11.09°
F 4 FEEVEXME FBEMETE)NZN
Table 4 Effect of different organic acids on biomass (dry weight) of rape
IR I o L R I o L
Added content of salicylic acid/g~kg'l Shoot dry weight /g~1‘§k"l Added content of cysteine/gkg'l Shoot dry Weight/gi‘ﬂfl
0.00 1.40240.217° 0.00 1.40240.217°
0.35 1.095+0.194® 0.31 1.069+0.232%
0.70 1.240+0.161° 0.61 1.156+0.009"
1.40 1.173£0.353% 1.22 0.72540.075"
2.79 1.027+0.060° 2.45 0.41140.006°
5.58 0.83240.244° 4.90 0.863+0.011°
11.16 0.544+0.255" 7.35 0.27040.002°
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