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Uptake and Accumulation Characteristics of Sodium Pentachlorophenate (PCP-Na) in

Different Rice Varieties
WU Guanggqi, SU Aoxue, LI Xuening, XIE Guangxue, SONG Xinlu, XU Yan"
(School of Environmental Science and Engineering, Qingdao University, Qingdao, Shandong 266071, China)

Abstract: In this study, the uptake differences of PCP-Na in 15 rice varieties was investigated by greenhouse hydroponics experiment,
and then the metabolic ability of rice to PCP-Na was clarified. The results showed that hydroponic concentration significantly affected
the uptake behavior of rice to PCP-Na, and the maximum concentration of PCP-Na absorbed by roots was reached at 1-2 days
incubation. The cumulative concentration in roots of Japonica, Indica and hybrid rice varieties were 399.47-603.39, 198.67-315.05,
186.16-271.17 mg/kg, and 6.32-10.80, 2.09-8.28 and 2.53-3.19 mg/kg in stems and leaves, respectively. Yangjing 687 (Japonica),
Nongxiang 24 (Indica), and Tailiangyou 217 (hybrid) were the three most tolerant rice varieties to PCP-Na. Rice ontogeny had a strong
metabolic capacity for PCP-Na, which decreased from 355.21 to 2.59 mg/kg in 14 days in roots and from 14.55 to 0.098 mg/kg in 11
days in stems and leaves. This study contributes understand the uptake and accumulation characteristics and degradation capacity of
PCP-Na in rice, and provide some basis for safe production and tolerance breeding of rice.

Key words: Sodium pentachlorophenate; Plant uptake and translocation; Rice varieties; Chlorinated organic pollutant; Plant
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ARG KRB, VhE . N IS 9 P, 1Y
X PCP A & AEIMG, A 9 Py T &8/l
BRFH BT, X aTfe R T PCP B /KM
., WK (logKoWw>3) ALY, E4 L
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BEUESEXT PCP HA W BARYARE ST, AT DL E TR
Yy PCPM, YE /KX PCP & SEAYWTSE ik R 3,
IKAXS PCP AFEAERE AT U, TR, AT AR5 UE 52
PCP-Na nJ @At 4 & I, {8 HFTXF PCP K A4
£k PCP-Na 7E A 1At e SRB G 7% 22 8 F i K
YY) PCP, FHHIXT 55K PR PCP-Na 5T i AR AR
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DRI 764 ) 1 7 5 %o BB Ll 25 57k 0 K, R TR) S
4y PR 35 PR 8 58 R[] %A ML) 1 I A e o e B 22
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A, 4lifF>98%); PCP AREATRAE 1.01 mg/mL,
ERRE); IEC%E. LR CFRAH EE(HPLC 4%,
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Table 1 Basic information on 15 rice varieties
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A K — SRR E T 22
1.3 AEKETLRETKEXF PCP-Na KU E
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TEWUR R 45 SKRERFUEA TR B, Phik
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#FE MM PCP-Na, W TREAKSFET 20 C
UKFEARATE
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VEHCE 1 H iy 15 FAS [E] S R I K R b 7 64 7
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5 mg/L ) PCP-Na /KA P73 9% I s 55 92 4%
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Rige, RmELMR 1.3, R E RGN PCP-Na (1)
IR KRR K REVE R 25 AR ER . 43 3 15 Ye s 3R 1
LdJa, BARGYKERR®RN 0.5, 1. 1.5, 2, 3,
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R TR (95« S)IRAMIEAL, SRJEH IE O e 4 B in
AZF| HLB BEAHZERE D, 52 fJE 3 mL IEC
EM TR CTR(95 © SIRAWMEE, T, 3 mL H
BRI, VEBLR AR 235 T 5 A 10 mL(0.2 mol/L)
1) KoCOs IR, Myl & FIRE . SRIEIA
0.5 mL ZIRHEF, 7E 200 r/min B £51F F 2 25 min {f
PCP-Na iR HA R LR f/a¥iin 2 mL 1IEC k%
UG I KB RREN A 0.22 pum A HLAHIERE, T
20 C AR,

FEOR BRI 53 B SRR F A S B P
(GC-MS)(Agilent 7890A, Agilent, Santa Clara, CA, United
States) , Q%% 3% 4E HP-5 MS(30 m x 032 mm x
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1.7 #HESH

JIRA Ge it o3 RN SR AR S 7 Excel I Origin
2021 WAL B,

2 GR5WH
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Fig. 1 Changes of PCP-Na concentrations in rice roots over time
under different concentrations of PCP-Na stress

[ei] i} 45 57 2% PRK R AR 22 % PCP-Na HLA A0 Y
£ETE T, AN TR A B K R A A0 450 i M) 81 v 1 FE Y
PCP-Na, 4 FbSH7ETS R e s 1~ 2 RN, WMk
HRURE IR KA, #£ 1, 3, 5. 8 mg/L PCP-Na
WEE 0N, AR R W fe RV 43 T AR B
70.89. 178.00. 327.01. 462.13 mg/kg. M E; IR}
BB AE R, KAEAR 2R Y PCP-Na #5574 R [t
P X 5 U TR AR N & 5 T (12 1 G S A
12, PCP-Na BREEHFRMEE 9 K, 1. 3. 5mg/L &b
BT MK AR N VR T B R A A, 203 549,
13.97. 18.35 mg/kg, MM KM 8 mg/L AbHIH
TE45 9 KA I3 105.07 mg/kg. ZHF5T 45 R0 Y
HE A 52 30095 G Sl 20 G 1 B LA o 1 e fie 7
YIRafE I, MoK RS H B XS e R A RE R T
IR TS YW R RE T, AR N BBUR R BLT
Fer iR, Rikz b, BEmYINAR, PR RAE
Pk, PR Y PCP-Na &t 2% 1k KR
RN, H AT BFIE E ZE S T AR KRR RN 25

http://soils.issas.ac.cn



5 2 39

IOBEIEEAE - AN [R] KCRE ol % T S B 1 WAL SR AR A

385

SMAT HLTS YL I EAE ) b G BB P
2.2 AEKBHEFHXT PCP-Na (IR RRER
KAE A E L, R R R A AN E R AERR
R, KPR S B K REAE T AS | Az SRS N PR
RS 7 7 A2 25 5, AN [t ol ) 3 B0 LS TP 2
5o FE 5 mg/L PCP-Na I8, 15 FhA[E]AKF i A
1544 24 h J5 HAR FIZE I Y% PCP-Na REUR FE 22 7 40
2 s o K FEAR AR ARt SRFRR B 4300 186.16 ~
603.39 mg/kg Fl 2.09 ~ 10.80 mg/kg, X—&5RFKM
PCP-Na fE/KFEHEMR N AEAEAR R854 T o 38 B K
PESR A DL, 2550 DA AR 2R 2% 5 B R ST AN HLAY)
WA S, RS iR mai, BSk PCP-Na B4
e ARV, B RRE , REIR R % 2 M
B FEIAL, AKAEIR N AY PCP-Na S 3 AR 2 1) |- 2]
SR B AR A R, AR SRR B K T 2R DA
T EK . MK, VIR TS b S Z R o
Hh -t B A ] B A 2427

() 700
[ R i s
600 - &
[
sool 1 __ly
400} -

300

200

JKFEHLNPCP-Naifé i (mg/kg)

100

o
4

WD DB Wb D
SO S RGN OB R
RESE FIeE JEISS
YREYH TE N gy
S o
ye ) %

JKAF bl

WE 2 fME 2 fin, AR FE KRG 2 6
PCP-Na SR LA HbfoK R e i 25 v o 2 o B
Fei . RIRG . ZAsCRaRHAPRRTES SRR )k 399.47 ~
603.39. 198.67 ~ 315.05 F1 186.16 ~ 271.17 mg/kg,
PARRARTS 2R 0N 3.68 ~ 5.82. 2.26 ~ 3.21 Fl
2.58 ~ 4.75 ng; ZENF REUREEST 51N 6.32 ~ 10.80.,
2.09 ~ 8.28 F12.53 ~ 3.19 mg/kg, HAtkZEm B
M4 0.24 ~0.56, 0.10 ~0.34 F1 0.11 ~0.16 pg, A
s ol R RS £ 22 e R bR SRR W R TR A
s HE, AE AR Z A 22 A K . IXFRITE
PCP-Na V5L~ , REASSE Infosk, mihlAs A Zesg
FEixt PCP-Na FUTHZ M5k, X5 Li ZPUF58 iR
KTk (BDE-209) /e AR /KR i Fh B B KA R
(A28 SR ARARL , AS [ R i ot AR e 7= A R TR R e
P o BB EE R R /INAT St /K AE X PCP-Na f Sk
FREE, FET R 45 A0k 11 PCP-Na Ay 52 A
HUBRRUK R AP (R 3), /KRR A = e — 2 1)
BRFAR A

(B)
il

A

JKAFZEM APCP-Nalf i (mg/kg)

s P Uy ;{% G o0 ;’5’6 gn ,&\TA s
Sraen FISHE ISoSE
FEIGE e XTRE QSIS
> 1 Ay L s,
PR R N ¥ ;@@@ N

KAl

2 AEIKBRMIRENA)FIZEMB)F A PCP-Na IR 2FRE

Fig. 2 Cumulative concentrations of PCP-Na uptake in roots (A) and shoots (B) of different rice varieties

F2 AREKFERME S PCP-Na IRITRIAE

Table 2 PCP-Na accumulations absorbed per plant of different rice varieties

Ui WA REBE A REPE HlIRE WM EBE 2 REE ] RN ERE A RHEE
(ng) (ng) (ng) (ng) (ng) (ng)
e 315 5.82 0.56 FR15 3.21 0.34 B 927 5 2.58 0.11
FBE 10 = 5.33 0.26 R 45 2.26 0.13 el 6 5 3.54 0.11
AR 58 5 5.41 0.39 BAE L 231 0.11 BWIE 217 5 2.59 0.16
Pkl 687 5 3.68 0.24 F485 2.85 0.10 it 8 5 3.10 0.13
X155 5.39 0.39 RF 24 5 2.89 0.12 Wik 1578 5 4.75 0.14
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Table 3  Sensitive and tolerant varieties in three genotypes of rice
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Fig. 3 Changes of PCP-Na concentrations over time in rice roots (A) and shoots (B)
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