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Bibliometric analysis of the effects of heavy metal pollution remediation technologies on paddy fields

DU Zhi—peng, SU De—chun’

(College of Resources and Environment Sciences, China Agricultural University; Beijing Key Laboratory of Prevention, Control and Resto-
ration of Farmland Soil Pollution, Beijing 100193, China)

Abstract: The evaluation of remediation technologies for heavy metal contaminated paddy fields is essential for developing and implement-
ing soil remediation strategies. By means of literature research, we summarized the progress of research on remediation technologies and
their performance on heavy metal pollution in domestic and foreign paddy soils for the period 2006—2017. The related software (HistCite
and Excel) was used to analyze relevant literature from the China National Knowledge Infrastructure (CNKI), namely the China Academic
Journals Full-text Database, as well as the Web of Science Core Collection Database. The techniques and effects of remediating cadmium
pollution in paddy fields under field conditions were obtained through screening and sorting. We found that an approximately equal number
of papers had been published in English and Chinese over the past 12 years. The number of Chinese articles issued increased rapidly over
the past six years; however, the average total local citation score (TLCS/R) was relatively low as a whole. The main journals in this field in-
cluded Journals of Agro—Environment Science, Environmental Sciences, Ecology and Environment, Hazardous Materials, Environmental Pol-
lution, and Chemosphere. The major remediation and control technologies were immobilization—stabilization remediation techniques with
base—applied passivators, the screening of heavy metal low—accumulation rice varieties, and agronomic measures, which could be used with

various heavy metal ions such as cadmium, lead, and arsenic. The top five effective remediation techniques for cadmium contaminated soils
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included screening for low cadmium accumulation rice varieties, clay minerals, foliar control agents and stabilizing amendments, inorganic

combined amendments, and water management and stabilizing amendments. Their average cadmium reduction rates were 74.50%, 46.85%,

44.52%, 42.19%, and 41.19%, respectively.

Keywords : bibliometrics; paddy fields; heavy metal; cadmium; remediation technology; cadmium reduction rate
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Figure 1 Annual published articles on heavy metals pollution

remediation in paddy fields from 2006 to 2017
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Table 1 Top10 countries or regions in volume of publications in the field of remediation of heavy metals contaminated paddy soil

from 2006 to 2017

0 Records/R ARG [REUTLCS  BABEEIRELTCCS  ARHG B RELTLCS/R R 455 [ B TLCS/R

FE %/HIX. Country/region

F[E China 387 941

ENJE India 86 127

[ USA 62 223

H 4 Japan 57 317

i [ South Korea 45 123

[ 3L 10 Pakistan 37 94
KH Australia 29 102
YelE UK 29 120
THHEZF Spain 26 25

i [ Bangladesh 19 31

4797 2.43 12.40
1375 1.48 15.99
1504 3.60 24.26
1695 5.56 29.74
854 2.73 18.98
808 2.54 21.84
489 3.52 16.86
721 4.14 24.86
511 0.96 19.65
333 1.63 17.53

TE - TLCS R (R — R SRR A HistCite JEAT 20 Hr 193 L s LT SCRRT 5 LT O, 5 57— SCIk i TLCS R , 15 B 322 Sk e

PSR ALY o/ NS R CI

Notes: TLCS denotes the number of references to hundreds or thousands of articles that have been imported into HistCite for analysis. The higher the

TLCS value of a document, the greater the impact of the document on the field. The same below.

R2 20062017 FTRAEEBTRER R XL IETOPI0HTI
Table 2 Top10 Chinese journal in volume of publications in the field of remediation of heavy metals contaminated paddy soil

from 2006 to 2017

LUR LIPS R I e 3 1) 9% SR A LR A
Journal name Records Proportion of the total number of articles Compound impact factor Comprehensive impact factor
POV IR 24 95 15.94 2.218 1.513
W AR Bk 2 37 6.21 0.370 0.259
WERL 34 5.70 2.870 2.026
S AR 26 4.36 2.391 1.559
o A A S 4 24 4.03 0.980 0.631
I RR 2 18 3.02 2.346 1.563
K AR 15 2.52 1.873 1.269
TR AL 13 2.18 0.423 0.248
EREVERN 12 2.01 0.608 0.435
He 52 AR 10 1.68 3.540 2.521
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Table 3 Top10 English journal in volume of publications in the field of remediation of heavy metals contaminated paddy soil

from 2006 to 2017
1] Journal name RO AMERET I REL ASHURT RIS IR 1T 5 AR T Eﬁ?‘lﬁlzl
Records TLCS TLCS/R Impact factor Journal ranking
Environmental Science and Pollution Research 57 111 1.95 2.989 Q2
Chemosphere 45 162 3.60 4.551 Q1
Ecotoxicology and Environmental Safety 36 124 3.44 4.000 Q1
Environmental Pollution 33 176 5.33 5.291 Q1
Science of the Total Environment 28 67 2.39 4.984 Q1
Journal of Soils and Sediments 26 48 1.85 2.736 Q2
Water Air and Soil Pollution 23 33 1.43 1.972 Q3
Journal of Hazardous Materials 17 80 4.71 6.513 Q1
Geoderma 13 60 4.62 3.921 Q1
Journal of Environmental Sciences 13 70 5.38 3.242 Q2

5.38, i1 J& W 15 {Journal of Environmental Sciences),
H. ¥k 4 (Environmental Pollution) {Journal of Hazard-
ous Materials) {Geoderma) Fll {Chemosphere) , 4% H &
BIRs R A 3 5.33 .14.71.4.62.3.60, ZiAIE SAF
Y- 2475 0 PR - RS b 2 | OCHSCHE 44 T S R8T
U1 &8 H AR R FH e 45 e 5 A8 52 TR T ) R Y 3
Fh B )5 {Environmental Pollution){Journal of Hazard-
ous Matelrials>>ﬂ:‘[l<<(]hemosphe1re>>o
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Figure 2 Being published Chinese articles in paddy field heavy

metals pollution category from 2006 to 2017
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Figure 3 Being published English articles in paddy field heavy
metals pollution category from 2006 to 2017
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from 2006 to 2017
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Table 4 Effect of cadmium pollution repair technology in rice fields

RGeS o MR KA

RO SRR R RK

A THEpH Cd &R AHURY pHEES AN X o e R
e - % SHLE, SR mERLE e RS !
CREAH0) W AH/mg-kg” ffi/g-kg" PP RO 5‘“”“?] a E‘i‘ﬂj{?i A Ei“pi.@ LR ‘t'*ﬁjlﬁ RI% T
/1% mg-kg mg-kg mg-kg mg-kg
AREYF(81)  5.35 1.70 31.54 0.55 3052 0.016~1.85 0.499 0.009~1.196 0.329 33.89  6.07
TEESEYIFT(107)  5.51 1.99 31.35 0.35 19.98 0.016~3.9 0.629 0.009~3.4 0.458 3462 5.80
AT 5.67 1.69 38.96 0.98 2232 0.036~1.85 0.605 0.016~0.817 0319 46.85  4.00
HHIR(104)  5.48 1.79 31.07 0.23 10.17 0.13~2.3 0.567 0.1~1.29 0.45 1477 7.77
A7 (56) 5.37 4.99 22.35 0.48 23.69 0.05~3.2 1.162 0.04~2.82 0.723 3567 13.16
bk (39) 5.69 1.78 29.21 0.31 14.22 0.31~1.85 0.659 0.04~1.57 0.454 21.27 13.86
mEIBAAE RN (62)  5.92 1.84 29.94 — — 0.016~3.9 0.844 0.008~2.8 0.624 2723 478
IH T BELA7 59+ i
5.99 3.75 23.33 0.6 23.36 0.3~3.9 1.412 0.07~2.7 0.98 4452 17.39
PR (33)
EPIEZE(18) 545 0.82 46.4 0.28 13.04  0.023~0.69 0.378 0.022~0.576 0.244 3128 633
“H1 4 3<|
MJL,E(ES?& B 5.47 4.95 31.92 0.95 50.31 0.27~2.7 1.166 0.06~2.27 0.715 4219 10.99
A4
%méﬁﬂ’iﬁm 5.58 3.09 34.69 0.68 38.54 0.14~1.44 0.562 0.08~1.00 0.32 38.69  9.41
T
A4 L it
/ kﬁgiﬁ;;)ﬁﬁﬂﬁz 5.84 1.44 20.21 0.48 29.59  0.092~1.12 0.344 0.048~0.77 0.207 41.19  4.29
T
SRR (111)  5.56 1.57 33.86 — — 0.16~1.53 0.62 0.03~0.698 0.13 74.50 —
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46.85% 44.52% 42.19% 41.19% .38.69% .
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