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Cadmium Phytoremediation Effect of Sweet Sorghum Assisted with CltrLc-f'Kcid on
Typical Parent Soil in Southern Chma |

LIU Meng-yu, LUO Xu-feng, GU Jiao-feng", YL Xuan tao - ZHOU Hang, ZENG Peng, LIAO Bo han )
(College of Environmental S(,lence and Engineering, Cenlrdl South Lnnersm of F_or.esm and Technology , Chafigsha 41(2‘004 China) |

pacm which has the boﬁntlal for,phytoremedla'flonfof Cd-contaminated soil. In OIdbr 1o stud\
=

Abstract: Sweet sorghum has a large biomass and stlon‘g ca,dm}um (,Jd :aﬁgorp i
the, E’d phyﬂ{oremedlmon effect of sweet sorghum assisted with c):tlnc op € typical parent materials in sodthérn China, a field eXperiment was carried out in two ty] t_Plcal pﬂrer},t
mdlendl famland a.reas’( neutl‘al purple mud field and_pﬁe sdﬂﬂ"fnud 1eld') w1t.h Cd_pollutlon in Hunan Province; “The results showed that’, @ Citric acid had no mhlblton effect mﬂ'ﬁ-’
growth/of sweet sorghum After the application of citric mldu” th@' dho\ eglound nb(OmdSS of sweet sorghum at e qupty stage 1n@1‘cdped by 10. 1% - 24.7%. @ Both sweet sﬂrghum
pldnlmg dnd citrid acid dppllLdthn reduced the soil pH wlue, dnﬂ the dpg‘lLapon of citric acid further reduced lhE soil pH value at each gtowth stage of sweet sorghum ; t]u,ﬁ'ﬂ‘egredse
as g_edter m the neutral purple mud field, which dededse by 0. 24’ 0. 72 units. ‘;3) Both sweet sorghum p{ammg 4 citric acid dppllCdthH reduced the total amount of soil Cd,
and’ l{F decl’edses in thg neutral puﬁp}édmud field and jute sand mud ﬁel}.;l‘wew 23 .8‘3/" =9272% and 17. 1% - 31. 8%, respectively. The acid-extractable percentage of soil Cd in both
places 1n(1e4s§d hy'38. 6% - 147.7% and 4. 8% - 22.7%; respectively.. u— apphcauon of citric acid could significantly increase the Cd content in various tissues of sweet

sowhum Tlne Cd content i the aboveground part of the plant in the neutral purple mud field was higher than that in the jute sand mud field, and the Cd content in stems and leaves

was 0. 25-- 1.90 mg-kg™ and 0. 21 - 0. 64 mg+kg", respectively. ) After applying citric acid, the Cd extraction amount of sweet sorghum in neutral purple mud soil in the mature
stage reached 47. 56 g+hm™. In summary, citric acid could enhance the efficiency of sweet sorghum in the phytoremediation of Cd-contaminated soil, and the effect was better in
neutral purple mud fields. This technology has the potential for remediation coupled with agro-production for heavy metal-contaminated farmland.

Key words: sweet sorghum; citric acid; cadmium(Cd) ; growth stage; soil parent material ; phytoremediation
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Table 1  Physical and chemical properties of the test soil
s (om) (&%) (A7 30 ) LA (&cd) (HOAc-Cd) (FkL)
JaEk ol ) b w( 4 ) %) 74: (i g ® (7] ) c ¢ ) i
/g-kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg 1%
rppE 22 ¢ | 6.76+0.01 30.89+2.28 179.50+33.23  17.60+3.11 131.00+24.04 0.53+0.03 0.153+0.002 26.89+1.42
RS U [ 4.52+0.01 35.18+1.27 164.50+38.89  15.05+3.61 120.50+26.16 0.52+0.01 0.202+0.004 3.83+0.62
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Fig. 1 Basic physical and chemical properties in rhizosphere soil of sweet sorghum at different growth stages under different treatments
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Table 2 Growth characters and biomass of sweet sorghum at different growth stages under different treatments

HE R (DLWT H) /g plant™ P (L FW i)

F A WhFE EH M K fem P /em Mg 4% /em o
ES s o LR /t-hm™

AW 18.63£2.78b  243.11+18.00a  2.43%0.22a 40.774¢9.59a  137.51%37.19¢c  98.51#25.44a  236.00:61.32b  119.60+26.10a

CK Al 24.88+2.65a  407.22£33.58b  2.51x0.26a 40.2010.16a  206.61+39.73b  66.58+16.12b  273.18+52.50h 120.91£25.93a

R WY 21.78+4.16ab  401.0038.17h  2.52+0.23a 47.94%12.17a  261.6+68.74a  94.88+26.02a  355.93+94.28a 131.19£27.20a

AW 24.15£2.98a%  277.00£30.81b* 2.71x0.15a 38.40+2.50a  185.63+29.18b  90.43+591a  276.07¢32.67ab  102.06+27.22a

CA A 24.15£298a  401.33:2491a  2.4320.16a 39.30£3.72a  209.57+16.65ab  53.50+5.78b  263.07£10.90h  117.13+2.26a

WA 21.45+1.48a 399.00+25.16a  2.55+0.18a 39.80+7.50a  299.79+72.36a  92.17+27.45a  391.96+99.56a 120.68+28.30a
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CK A 20.03£3.10b  381.67+26.56a% 2.65+0.22a 37.66x10.51a 232.59+49.91a  66.27+12.66ab 298.86+58.97a 100.41£17.33a

P WA 26.6242.69a  370.00£25.00a  2.51x0.23a 38.35:9.02a  246.42+57.11a  78.52+19.22a  324.94:73.70a 113.89+20.16a
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CA flIE] 21.00+4.50a  333.33£35.12a  2.59%0.10a 37.1332.02a  231.27#15.73b  64.70:6.32a  295.97:18.56h  104.54+8.51ab

Y 28.38+1.98a  360.00£17.32a  2.60+0.15a 32.950.95h  315.27+65.35a  89.80+14.75a  405.07+79.28a 132.41+24.83a
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Fig. 3 Sweet sorghum tissues Cd content in different growth stages under different treatments
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