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Status of Heavy Metal in Organlc Fertlllzers in Main Tea Growmg Regions of Chma
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Abstract: To providé gu1danee for the safe use of organic fertilizers and i 1mptme ol quality and tea safetw it 16" necessary to; ehnduck systematic analyses of the heavy metal
content,of organic fertilizers dpplied in the main tea producing ateas of China. Tn this study, we analyzed thésheavy metal contents in organic fertilizer samples collegted from
2017 to 2019 The n%k% of gollected organic fertilizers from Hlfferent afeas dnd sourceg were calculated. The results showed that the average concentrations of w( As) , (Hg)

be o(Cu)y@(Zn), and w(Nl) i ‘the collected 01gamc fgmhzers were 4.60, 0.22, 27.1, 0.78, 27.97 58.3, 250. 1, and 16.3 mg-kg ™",
respecuvely Accordmg to Ihe assessment standard in NY/T525- 2021"d lhe ovel;.hiﬂlt rates of As, Hg, Pb, Cd, and Cr were 6. 19%, 1.33%), 4.42%), 4.42%, and 1.33%,
respectively./With respectto: the area, the qualified rates were 100% in Shaanxi, Jiangsu, Anhui, Fujian, and Guangsi; 80%-90% in Shandong, Zhejiang, Hubei,
Sichuan, Yunnan, and Guangdong; and only 54. 5% in Jiangxi. The qualified rates of sources were 100% in rapeseed cake, soybean cake, and pig manure; 95. 8% in sheep
manure; 91. 7% in cow manure; 90. 7% in chicken manure; 87.2% in manure of other animals; 82. 4% in the mixture of plant and animal sources; 65.2% in other plant
sources; and 63.6% in other sources. According to the recommended application rate, the accumulation rate of heavy metals in soil with pig manure, cow manure, chicken
manure, and sheep manure would be much higher than that with rapeseed cake and soybean cake. The average accumulation rate of organic fertilizer from animal sources was
7-30 times higher than that from plant sources. Therefore, it is recommended to use rapeseed cake or soybean cake fertilizer in tea plantation and to increase the supervision
of heavy metal accumulation in soil and tea in those high-risk areas.

Key words: organic fertilizer; heavy metal; over limit rate; qualified rate; cumulative risk
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Table 1 ~ Over-limit rate and qualified rate of organic fertilizers
HOREAE () AR/ % LR

As Hg Pb Cd Cr /%

2017 (n=162) 4.32 1.85 3.70 3.70 0.62 88.3

2018 4F(n=13) 15.4 0 0 15.4 0 84.6

2019 4 (n=51) 9.80 0 7.84 3.92 3.92 86.3

Wik(n=226) 6.19 1.33 4.42 4.42 1.33 87.6

2.2

2.3 ARIMEENIEESBESEER

Priit/mg-ke™!

Frequency distribution and cumulative frequency of heavy metal contents in organic fertilizers
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AP SR DRI R K S 0EAE & 4% R 44 N 100%, As |
Hg. Pb, Cd. Cr, Cu, Zn I Ni &8 H8%. 200
(KA R0 100%, 18 Cu 1 Zn & RS SF2800
AN FIXG ZENE 0 B A% 3R AE 90% L) I, SF R0 %
J& As il Cd B8R, 2R 2 FZE Ph M Cr AR, X923
NEFR Hg SR 4 A TCRBAFE S IR  GZAEH) Zn
AN SR E. e shy A UE s YRS
TEA PR A& RTE 85% LAy, EEE Cd, As Al Ph
bR, Y TRA UL AL & 2 IR A8 RAAT
65% 2oty , i L EREYIEAHUIE 5 S ocR A
MR, e A HUIE Zn S

2.4 EHARMISEYIIE L EE SR R
FRUARK:

3 4w SRR 3R PR it FH A [ b 2845 HLAE i
5, 8 MH A BT R 1 BB AR R S YR
AR YA VUL &, iR A HLUIE % &4 s
- R R AR IR A HLIE 3 R AR 7 ~
30 f5 (3R 4). 4 Fhah A HLIE | it FH S 28 AT s
145 As, Hg FI Ni i SRR 5, il FH 2 2L
14 Pb, Cd F1 Cr iy SRR a5 iy, it FH 4 2SI B
48 Cu F Zn B FBRER 3 fe iy, v it A 2R AT e
+ 4 Cu BRUHCRB R FMEIM 6 5L L (F£4).

TR

x4 ERATRAMERNEELEESRE BREE ug- (kg-a) '

Table 4 Accumulation rate of heavy metal in soil due to different kinds of organic fertilizers/pg- (kg-a) ~!

AU AR : ,
As Hg Pb Cd Cr Cu Zn Ni
SHFFHEIE 0.13 0.01 0.68 0.09 1.22 4.98 49.3 =737
YU PG 0.43 0. 02 0.82 0.04 1.68 7. 41 s3.4 Ak
B 0.28 0.02 _0.75 0.07 1.45 6.19 51.3%0 /2.8
hLE 6.63 0.27 j 2l 3 1.02 38l6/~ | 618 412 A 286,
Hh S 3.76 0.13 “42.3 1.22 algr 1330 205/ 59|
ESIE/NS FAe 5.36 0711 157 1.07 241 136181 162 L 147 4
EdN 2.67 10,08 Ll 0.61 22 ) 23 635 wip (16,58
. i | 46l 0J15,, J o9 65  0.98 [ 3033 9909 - 353 8.9
i F i L/ & & ___.f'r F r " ¥ J‘ = f

LU B e E ot R AR 6 T
SRR R T G ) A L
LTS
ﬁﬁmﬁﬁmmwﬁwmﬁﬁ 2 LR A
ﬂ%%mﬁ%%@@ﬁ%ﬁ%ﬁﬁﬂ%%yﬁm%

?ﬁiﬁfﬁiiﬁﬁﬁﬂﬂiiﬁ%% JAUBET 2 |

B i AR 105 o DAFAE 4K Cui
(o XU, 7 AR 2600 115 a BIAEAE 138 Cd ABATA9 R
[, it FFEAE 132 a BT 48 Cd AR B9 XU
PG T 138 a B AEAE +HE Cd AR I KR
(£5).

£S5 TEAMEENERRERER a

Table 5 The T,

values under the input of different kinds of organic fertilizers/a

N B K A
HBURHE As Hg Pb Cd Cr Cu Zn Ni
iR SRR 231518 182 981 58 881 1510 69517 4867 2519 12 347
"‘ KRR 70 207 46395 48 780 3283 50310 3269 2329 8708
XA 4 602 4206 1876 138 2189 392 302 1026
s e 8117 8943 946 115 2043 690 607 1841
sh s o
PR 5692 10 352 2543 132 3516 658 768 1997
A 11417 13 419 3589 231 3357 105 196 1770
3 W FCr BARR BN 6.19%, 1.33%., 4.42%.
TTiE BN
4.42% M1 1.33% (£ 1), As BHRHREL 2014 44 r
3.1 AHUEESE &AL [l FF 30 Cr AR R B 2014 AE4 BT R &™) Hg., Pb

FE A 2011 FEITHPUALERHE (NY 525) B
WhNT E4JE (M As, B Hg, & Pb, B Cd Fl
Cr) BREEFRAEIT , 76 2012 4FEH1 2021 ARAETT A RUAS H
BT TX 5 AN SECIL R A, S5 RE6] E BT
2009 AEJHATLE AR L) ARl 2 J5 A9 2014 4F A
PUIE As 8 A5 22 W] & BE AR (F 13.6% BE AR
2.38% ) {0 Cr HFRRA BTN (1 4. 24% T+
N12.7% )P KRR A UL As, Hg, Pb, Cd

1 Cd HHAR R 5 2009 42 F1 2014 4E) fry i £
SER A

7 RN KK A A AR AR B, FRIE X Cd L He
As 1 Cr FUFRAEZREEAE, X Ph B4 ZER H A8 [ FTRK
RS 2 ~ 3 A5 AEFRE B TR UE T AR A A
HLAE Cd A9 48 b1 R 5 2 Al 0 18 2 25 1 0T K 5 48
Jiptz2! A w(Cd)TE 1 ~3 mg-kg ™' Z[B] AR HL A
i 2009 £ 1) 6. 62% 1R F) 15.9% (E 1), 2
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HE [ AR A HLIE Cd AR (1 mg-kg ™' LR )
o(Cd)7E 1 ~3 mg-kg ™' Z M AYFE 8 FAS S8 HE
di. AU A B9 A HLIE b Hg 5 s 28 B — AR R
A @ (Hg) 76 1 ~ 2 mg-kg ™' B FE 58 1 2009
ARV 0 HINE] 3. 10% (8 1), Tz FE 7 ] R
FHLIE Hg A (1 mg-kg ™' LLF) P X s 5 HLAE
ANEHE . AR IR IR E AT 1A ML 4R A X
SURE S AR, {H 3030 0 A o B A T 4 (1)
AN | RS A

MR i ARG HUEF A Cu, Zn FINi &
ST R Al B v (2 B IR S R ] e A 7 B o o o
[w(Cu) K 100 mg-kg™" . w(Zn) K 300 mg-kg " Fl
w(Ni) N 50 mg-kg ™' 1" AU AR (4 2% e A HLIE
Cu Hl Zn MFRE 94 12. 8% H125. 7%, H &7
bR AE 2 F5 I RE LGB A B GE B T 6. 19% AN
11. 1%, B Ni #BARFAHXT AR (R 3.08%, K 1).
ARTFERY, KA UL 2 S BUEY AL g+
%mﬂunaﬁﬁﬁwmaﬁﬁmrgﬁgﬁﬁ
PGB R A 6 B I X A LR A Cu, N

Fl Zn ﬁ%ﬁ’wé& %*n‘i*bnﬁmaﬂﬁ/ﬁtﬁ cu -

Ni *ﬂ Zn Bﬁiﬁ“(ﬁmﬁ‘
KW@%@%‘MHEEAE 5 Eﬁ&‘:j‘?‘r*ﬂ{}ﬂﬂh
tl:iﬁ?

R A %@nvﬁmﬁﬂ@FMﬁmwﬁ,
E%ﬁﬁﬁfﬁ&k%ﬁ@%)%m“%“%ﬁﬁ;

2 L RT3 W S b A BN 7 R
H R A7 LIRS 25 T 8 S 2280 Aok 46 g 3
5 25 5 A U A HUIE B 4 B AR SRR He
WA HLIE IS, ASBFS0KE A 4 A DLAE 4T T 40
5 I R I ASEARF ORI S S SO 7= 4 HLAE 8
A 4 T 1) i R AR A T LA R b T
A HUBE SR AR B4 S D1 B e A
KAWL As. Hg. Pb. Cd 1 Cr B FR, S # RAK
FENIEAHLIE (3£ 3) . th T HLAL KL 3 26
T4 B T ZOR R 2, AR IEA HLAERL = i T
A R T M EAR TR ©
AL ] 200 ) Zpis AU b i) 4
ELaT%LﬁﬁﬂmmmmﬁﬁﬁAﬁmwﬁﬂ
F B2 rh AT HLAE R = A 15 e, 3 7T g 3
ﬂ%ﬁﬁﬂ%ié%ﬁﬁ%ﬁ%ﬁ%%ﬂkL%%
4 SRR AT ST 4 SR R A HLAE A
B B ORI T L 49 FHC 2 AR 143 2k 5
AR AT HLAE L T RS 3o £ i R ORHIN T PRk
S0 3ot At A 2 (1 4 B 30 AT BILAE BT 8 16 A5 AL
7= £ A 5.

A HUIE i 4 B 2 2 N ) - S RN W e

BHO TR AE R A T 3% 5 4 Ja 1 B e AR 2R
AERREAT BRAY O TR R R 26 HLALE S 2%
RE LR L i RIS R80E
HLHEEEFH&%@FEI%MHE#P*WB RS

SRR ZRPEAS R R A MLIEAE TS R R
() RFRERATAE R R 225 (K 4) , A FFI A HLUIL
8 R K AR R 25 S AT 3k 60 A5 LA (£ 5) . A
RUIER Y Jm R g R 1 EEOR IR Z

— U R A NS v A R, 2 el i A
HUIE R 1 e U AL FI R S IFAL.

4 g

(1) FEZM E=X AL As | Hg, Pb, Cd I
CrBbR R 1.33% ~ 6. 19%, H i As Eﬁﬁﬁ%%
. A UL B IR A R 87, 6%, BV, _IET ) 4
B AR P SRR AT HLIE 1009 é.\i%’ biuTp
ST HUIR A KR A7 S4. 590 5 FAT LR
&R N SEAFDHIE K ’i)ﬁ‘ﬂﬁ%ﬂ%i’fﬂfﬁ@ $7‘<
AE > A FEN > XGFEA > He T HPEATHLIE > Zjﬁﬁ_,%
RA /J?*ﬁmﬂl]}’ > e *E%?@ﬁmﬂﬂ > Hoag 3@75
HLAE. 4 o y

(2) ﬁ@fﬁ %%ﬁmﬁﬂi%ﬁé&% ?:?Hl_ia_
it AR VA ALIE Y 2 A U\E(\}EJ—L[&M%
JE, 25 bl it JRAT AL . B e Sk O AL AR G ORIE.
Fﬁxt%fi’éﬂlﬂ\ RFEAE A FACE N R Cd R

6 WA it B S AL N, B i 38 v Cd iy JXURR: e
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