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Advances and the effects of industrial hemp for the cleanup of heavy metal

pollution
LIANG Shumin, XU Yanping, CHEN Yu, YANG Ming, GUO Hongyan "

Industrial Crop Research Institute of Yunnan Academy of Agricultural Sciences, Kunming 650205, China

Abstract: With the intensification of human activities, such as industry, agriculture, wastewater treatment, construction,
and mining, there has been increasingly serious pollutions on soil, surface water, groundwater, and atmosphere. As a
result, sizably polluted areas cannot be used for agricultural development. To address these problems, the focus of the
current research is how to further improve various methods of pollution remediation. Since traditional remediation
technologies are very expensive, and the risk of the secondary pollution is still high, phytoremediation technology has
garnered increasing attention from academic and government institutions. Phytoremediation technology is cheap, clean,
environmentally friendly, and without any risk of secondary pollution. Industrial hemp is a candidate phytoremediation plant
for the cleanup of heavy metal pollutions because it has an excellent remediation effect, and it is now receiving significant
research attention. The present review summarizes the following aspects: (1) the effects of heavy metals on the growth, sex
expression, and THC content of industrial hemp, and the distribution of heavy metals in different organs of industrial hemp ;
(2) the plant’s capacity for removal and detoxification of heavy metals; (3) and the problems facing phytoremediation
technology of industrial hemp at present. All of the above may provide useful information about phytoremediation

technology, industrial hemp cultivation, and breeding of hyperaccumulated industrial hemp.
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ff1J2: 1998 4F- The Phytotech 23w, 728 wl A R KRR 22 B U1 R v DURIAZ HBL G (175 e, R BZE R 0
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AT S AR I EREIE T A — LB Y E AR ORRFIALE Zn Cu Ni V5 YL i 130 b R IREH T 4 )R
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B AR B E LR, 209 £, B Zn 26 RNA &%, T2 8 (A R A

(2)Pb(NO,), AR T FRZEAKF-HE N T 258 R AF, BRI B AEMEL, HAHEE Pb e R 2
BTG, S E AR ECAR R R R S AGE . 24 P BB AN, &5 5L S0 P BB IE . E A0  R Th
S AN PN, P> 0T LS ThREER (1, R , 208, A AL A4 o AR 51 2 T Re I 25 & 0 Hofh 4 s 28 7,
Ffdi g2 B4 AT, [FIRE 78 Pb BYSEIR F , NO; BEHBUR /D | B0 BRI I 15 1k (0 B AR A e i )
AR, BT T BRERRTARRIE R, TR R SR hED, N, M AR

(3) JH Ag(S,0,)3 N 100tg/ BARRAL FH A FRIENE Lo | AT AR KRR E 75 S A A 49 G e | I 1%
ML, I HAF S UHEACAE ARSI &, 1T A 3SR T8 BN 7, S A 7= A e , DRI 2 T KRR A0 ek R 7
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S A AR I AR AL B A B
2.3 FEEJEX TV KR U SRR 7 i 152 00

T R RRF R A 4R 75 G ORI 1) DO KRR 7 1 KT, IO RRRAE 5 15 e 3 — A Se e %
. 0 Sandra AR 5 Cd Ni Al Cr B9 5250 I 7E 82,115,139 pg/g VAT B, Tl KRR Y DU 2K R
T 5 B 7K ST Y R A B A AR HE (PR 0. 2% ) Z R AR BRI, R[] A0 % B 49 T b 1 7 G )
X KRR DU R KRR I 5 A BRI AR B = A R — IR AR
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WF 5% T 4 26 KBRAS B TP 1 oA, XPMSCER i KRR ™ i i e SR A R ZE G TR 22, ARG AH G 5%, S R EH AR
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(3) ERIRTEL AP AT LFHALTAZZ Cu T5 Y,
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Table 1 A review of the distribution of heavy metals in different organs of industry hemp

SCHRA IR o R AE Tl KRR R B P BUR S A i 1)

References The distribution of heavy metals in different organs of industry hemp Location Time
Pb . E>HR >ZE> 0> SEYE Cu:fb> SHR>ZE> M > 274 - . s

[39] o st P st 1 m?&gigi%ngg EMETACURTRITT 0
ST RS 2ES >l (RS R BRAS R & 8 B9 A= 9t 20 A 150

[23] ZnMR>M>ZE Cu:M>HR>ZE NidARSI>ZE TS Jeny +4% - 2003

[17] Cd,Ni:f>ZE>0 CroAR>n>2=~0 AR INE LR 2003

[60] Cu; [ W3R B 200 B i i B R AE T TR MR R, 4T 4 =0 BRI E £ )8 2004

(58] Cu,Zn: BJRI I USRI ] 2004

r18] Ni: ﬂJr>ﬁ‘?>Jﬁ\E( FFE) >4 ‘Pb: "f>§$§ﬁt>ﬂg>ﬂ‘% Ha%(jn, Germany #% 15 ¢ 15 4% 1 2002
Cd: M >Fh> 204k = iR E, {H Cd W BEETEX AU T4

[45] FhF > Y > 4R TERSRIR R 5 e iy 158 1997

[49] S HE>STHERSFIT TEBRZEB IR W R LR W) 2002

[59] Cu: HR>ZE>>FhF TEFETTH RN CusSO, 2007

[68] As: AHERSLFgE Cd:25=0 BIEFE MR>ZE>FhT=~0 ARG e 2 < 2010
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PErot , e AP B bR AR s AR AE Y B A E S R AW TP rg & B, AR Y & 09 KN F
WYMBE B REE ) AR BR, RFFB RN E SR E ) W&k 14 FoR ey 10 F eI 1E
PO A T ARV ME IR B, LIS (TR NEE ) T (& B B N A R R R-& /N ) PR SV A
2 RBAESEE BRI R R 11 20/hm Rl AR RN B R A R E SR 45 R H
W Ph Cd . Cu T Zn fer 7, [RIBS AR A FAC 25700 0 B LAK MR 2 e A3 R0 A0 3 35 3 o 4 s i B A
Pyt bk AR rfE ARG,
3.1 HARRAET Tl RN R 8 4 s e i fig

PUA AW FE R 0H , Talb PR 35 223 i A 0 Tk 2 A BRI AR 47 B2 BBt A ke S B %) o 4 Ja A i i 0 X
Pb.Zn Cu Ni Cd %574 A [RIRREE A M2 5 ELAT LAVSD B 67 T SR AT T3 IX A 3% Cu Zn .Cd F1 Ph &5
B RN E AR Cd . Cr F1 Ni B9 & 4R B8 77 AR i SEAR MR AR LMK 100 £, HolR m i B X Cd L Cr AT Ni
WAL 2 2 P, B 2 L R T AR A AR B 2 T A KRR B B E A VLAY (23358
BORZEFF[a]tE) To e 3R 11270

PR AT MY KRR 220 8 4 SR AR — 2 A WISCRE T, (EAS [R] AR A 5 %5 KRR IR IO () B 4 Ja 8 T A 245
R —, H 2 RS , 2005 47, Linger Z80F5Y T KBRXS Ni \Pb Cd BYIRUCHE J1 , A KRR EA TR SR 1)
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