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MR E D, HHHNMEEXN PR RK LGOI A KA RO, 4%
LB R B HAT T I A .

—. REAMBE I &
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1. FRREEMIKB. MNENER

1)ﬁmﬁ‘$ii%ﬁﬁm%% B ARRIEE D] i R sk ok S R K XA
WAL FRENER. BOWRBIEH, IEDHEARTEREIWE, BN LI b
BAE I ’}HJqus HgO I-L3E, /N4 AR, HERsT, SAMALEN, itk
JHHgCl, 10ppm iy 1381, /NEEH B REAR, R B 1 1/5 &4 CoH,0,Hg25ppm AL
#, MERAHFNEKL/3, BEHafs, TR, RS, ARE 8D 2,
KRG FH. ERBIAREFEREEDI R NEFLEEW, KB & IR
fom S X LB 2RI K. KEEHI™ Bk CH3HgCl 1 ppm ZEEREY LSS, HELL X MR M6, G
PACH O, Hg25ppm AL FEBY T e W T, LA XTIRIUS1 %o /NZE & ALBEBURY ¥k 25 58 5 %t
WBERKZR], Hz0100ppm. C H0,Hg25ppmibE Y B 5 3B R R T GE 1),
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table 1 the effect of different mercury compounds on growth and development of rice and wheat

\\ oy l HgCl, HgO HgS CH, HgCl ; CyH30,Hg
NS (ppm) X T T T B \ o
%G 0.1 1 |19 {5 50 | 100 | 20 2ooi4oo oal1lo1 1;10 25
N\,

{ms (XD {104 100,6/103.3/103, 3]104 6%109 GiIOG 0}106 31102.4/104 |104, 6’105.3 105.3{105,3{103,8{104,6/100,6

X l Mgi\ [ S N _l . ‘ l ] R D R B
! I
(#5/#) |124,51110 | 80,3108, 7]105 oj 91.6108,7|110.6/115, 01106 3| 99.3)117.5]128,0| 89,0{117,0(101, 75 64.7
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' o {190 | 88,4 64,5 96,1 84,3 73,6 87.3 88.8) 92,4, 85.4) 79.8 94.4]102,8] 71,5 93, 9| 81. 6 51,9
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o | l

‘uk?&s(fuf‘ 61.2| 67.6] 65,4 66,8/ 66,2 s4.o# 67.8’ 55.6) 62.8] 63,2] 62,8 64,0 — | 67,2 52, 4] i%
N S DU PR DU NS SR DN SN SR SN S S S R _.VVLw L
0 mw | | bt ! | |

| J:% 58,20 71.8] 73.9] 64,7 63.2] 61.6) 58,6 49,6 58,5) 69,5 61,7 67,7 — | 68.3] 63,6 70.7; 51,1
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RILEL, AERLEDHEDRNEEREAR, HELMEKENERMIARTH,
fE b S AR R HES, HeO0, &IKENAXEY~LE N, HiET 13K CH,0,.Hg M
chlzmﬁﬁf&ﬁ\h de?%afrﬁ:,ﬁ:f’ FrACyH, O, Hg 1 HgCl, Xﬂ‘f’ﬁ%ﬂ’ﬂ%“ﬁthgs,HgO
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1 ppm,CyH,0,Hg 1 ppm,HgO50ppm, HgS400ppm AL M /KT B ERIMKIER, HAEFIE
R A E R H %, EhPIC,H,0,Hg 1 ppm AEM K KFEEBIERMHEHE, 4
{£10%; TMHCH,HgCl 1 ppms HgO50ppm, HgS400ppmiLIIZEREIL R ALK 5 N AEH. K
WRJE 1 ppmiHeCl, . C,H,0,Hg, CH,HgCl AHIIKHE, HAMEHILER 1:0,98:1,
FHHICH, O, HgWiMHIMEA I B, Hag ki,
#2 FRFLADMAKBEEBERRIEZ
kEERNKR

table 2 the effect of different mercury

MNE 2R EH, 5 kG it
HgSHI# M, EIERK B S 400ppm
B, XKRE BB A R A B

AEREEYNNZENLGERANES
o0 B B A i, & AL P HeCl 1ppm,

Compounds on transpiration and pho-
tosyntyesis of rice and wheat

FRREA YL B RE K 0 7 B B O 4 LR

opm o0 o0 C;H;O,Hg 1 ppm ., HgO100ppm. HgS 400
S UUPRD AN AL SR ppm X SRR FEMHIER. WUE
oM R %, HgOMHeS RATERIEMRE AR
Hecl, 0.1 ﬁj o F MY S 1R A BM; MHeCl, KC,H,0,
1 115.3 _ Hg 7€ 8ARMK B X/NEX G 1R A H
P BT fEf, TIE@KERHA LR, REHE
HeO 5 99,8 195 RER, FHFSEH—FFTHHEZT,
30 %.3 - HgS. HgOM) & ML HeCl,, C,H,0,Hglf
100 101.4 : 82,2 i
- — ———— BN,
Hes o | mae PSRRI REE, FRF
400 97.9 ‘ 87.6 EWEERIKAE, HEBERSENES
T T oa | wea _ BEs R, HARRRBHMLT 0,482,
X S e P<0.05; /NI & BRIE S MR,
e 1123 1290 LWz, HMEREEET.602,
L‘0.3 106.8 140.8 P=0.05, 4 R AEBALH, KR
CH;3HgCl : . 033 _ TEEFEENAET, i%@@ﬁ%ﬂw%
EXNARILEROE SR K /E A e

5 EARRKGHNKBROEBER, MERNESHERSRE. TR, EBNEMTH

BHAER X,

2, fFPXRTFRRESVNBUREEXNYSE

M#E 3 EH, KM, NENERERBERFER LS WEERERHMTTHN. HaS20ppm
KLk, HgOO,5ppmbl f, HgCl,0.1, CyH,0,Hg0.1, CH;HgCl0, 3ppm ALF M, X4 FE
A ERREN RSB AEME (0.02ppm) o CH,0,Hg0.1, 1, 10ppm 5 HgCl,0.1, 1,
10ppm#ICH,HgCl 1 ppm M FALHEIRELLE:, RKWEREN C,H,0,Hg>HgCl, >CH, Hg
Cl; C4H;0,Hg25ppm 5 HgS20ppm; C,H,0,Hg0,15Hg00.5ppm # ¥ ¥k FEELLAS, K4
KB HAHCH0,Hg>HgO, HgS (¥ 3) ,

KA, DERNAASE SREBREMARTEH . ZHARTRNK, HFARERE (HeS
20,C3H, 0, Hg25ppm) KRR T & RRIILE TS, HeS20ppm bR, MRELE KL
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table 3 the mercury content of crop in soil treated with different mercury compounds

awm | AusEm | ABERE
A vk (oA i 4 Licd ’ Bk E-34y f Lind
— e \\: . e ‘ e
*F i ! 0,098 ‘ 0,295 i 0,012 0,278 | 0,267
e | i I
20 0.107 { 2,23 *‘ 0.011 0.311 4.524
[
HeS L 200 9,345 ‘ 23.3 | 0.041 1,075 —
400 — J 37.2 } 0,062 0,525 25.25
0.5 0.088 0.374 0.015 0.241 0.313
5.0 0.083 2.04 0,097 0.354 0,469
HgO ‘
50 1.29 54.4 0.21 0.506 13.16
100 7.61 116 0,27 1,96 -
| N R
0.1 0.060 0.84 0.021 1‘ 0,170 0.519
HeCl, 1 0.143 1.28 0.054 ( 0,320 0.217
b1 0.228 35.2 0.145 0,396 ‘ 1,359
— l B
0.1 0.088 0.315 0.032 1 0.277 0.424
1 0.121 0.768 0.152 0.446 2,104
CsHsozHg
10 0.315 20,1 0.169 1,436 14.43
25 0.600 66.8 0.235 E 1.972 37.05
1 L ‘
0.3 0,100 : 1.26 0.030 ( 6,355 | 0.455
CH,HgCl, ] J |
1 —_ . — ¢.052 ; 0,264 ! 0.741
| i

REA4001% (45,24:0,011), HIIMMERERS, FHBEM L IR, W CsH,0,Hg25
ppmiEFEE, MELHRAE FBRAISTE (37.05:0,235) , BERBEBEMW ML HeS
AeFEfI %, C H 0,He, CH,HgCl, HgCl, 1 ppm A7 [Rl#k BEAL B B /KREA IR 23 77 £ AR RIILG
{41b4%, PIC,H,0,Hg, CH,HgCURIMI &R, HHERERKBII46E, HaClLK46%,
HgCl, f1C,H:0,Hz10ppmiLF LI, RIEMERENMKEREN 9%, MiEHE h8s5ME,
] W HgCl, Kb 7 BOAR 3R B K r 3 b A8 C, H, 0, Hg % (% 4) . HgO00,5ppm REEAIAREL
Bk & R B K2115, MC:H0,Heg 1 ppm ZEMBIL FERERER K141 G 4) , AR
C:H,0,Hgfb B R Bl o LI IEHeON TN o

5 R LS ARRAEIRER/ANERAKRE, HR, EHPRERBILELE, NER
W5 R B K AR, HEHKERERILKED.

A, AERLEWENL R, ERBERE, RERDENNSELE, #
BEM oS R, $PIC.H0,Hg, HgCl, HEHK %L, HIKHN CH,HgCl, HgS#H

®De
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table 4 the rate of mercury absorbed by

different organs of rice

\\ 2]
s RN
HgS 20ppm
HgO 0,5ppm

S5ppm
HgCl, 0,1ppm
1ppm
10ppm
Csll3O,Hg 0,1ppm
1 ppm
16ppm
25ppm
CH;HgC1 0,3ppm
1ppm

1
\
|
|

[ T T I I e
y
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<«

[T- T

14
85

157

15
14
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3. $Hiﬂ.*’*w&hﬂﬂqiﬂ!, £¥
ERBSIMERBOXR

AREWRE 5 Fh R LGB KEL
B, HERMTELS %é%%%%%&t@
BRI MR FIEARE BROE
A%{(UHgS%’)‘, iangszoOppm&tﬁE@,
TiEARR G RER 0,02%, i HgO100
ppm&b@ﬂ’], ARG HEN 1,92%,
EEHeSARMTESSES; R R Ippm
KEFEEY HeCl,, CsH;0,Hg, CH;HgCl,
FIEPTIASREERNES BT 1 X%
k4, L CiH:0,Hg WHEIER 5BME
B, CH,L.HgCl1 ppm'% HgO 5 ppm#ALEEH
i, BETFIESREESERNESEK
lbEiE e, T, Kﬂi{tA%LEE@

RIS 4 B M CsH O, Hg >HgCl, > CH,HgCl>Hz0O >HsS (£5),
%5 TERkaDLENTRIKBOLENSER

table 5 the mercury content of rice and soil treated with different mercury compounds

n l

. L # R xR S ek
e i (ppm) . W ARG AR
W (ppm) B R MESRITR % & HERE %)
i o 0,462 1 0.004 i 0,87 ' 0.012 i 2.6
i I H[ S R
Y 22.5 0,039 6,15 [ 0.011 0.05
HgS | ! |
1 260 141.8 } 0,033 0,02 | c.041 0.03
’ S
} 0.5 1,868 0.016 0.86 0.015 0.8
HgO s 8.240 0.039 0.47 0.097 0.18
J’ 100 123.6 { 3,376 1.92 0.27 0.15
S N N 1 O O
,[ 1 1,994 0,024 1.20 0.054 2.7
HeCl,
10 10.20 0,020 0.2 0,145 1.4
1 2,415 0,031 1.28 0.652 6.3
CgHgO,Hg 10 22,64 0,085 0.38 0.169 0.75
25 61.85 0.211 0,34 0,235 0.38
0.3 [ 1,399 0.017 0,23 0,030 2,18
CH, HgCl !
1 ; 1,936 0,017 0,88 0.052 2,7

» EMAHEARAREMOINHCIRE, %8 AR Kt REW,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd.

All rights reserved.



320 k& v W 5 %

KRR WAL, ORI A RS S R & mAM 2%, SINEERK
HgS JEFLAY 7= 0,9613, HeO r=0,9705, HegCl, r=0,9658, CyHO,Hg r=0,9219, CH,
HgCl r=10,9805 (1); fOKERES DHDTRARE R XCHE, YL HZ0, CH,HgCI,

0.274 HpO

0.15 HgCl,
0.13
g 0.114
2
~ 0109-1
}g 0.07
41
5 0.051
e
- 0.034

0,014

S -

THo 185 321 465 002 741 880 1020 046 2511 50.175 75.223100.27 125.32 150.38 175.50
l TG & KE (ppm) g de it (ppm)
CoHWO, Hy Hgs

0.244
0.21
g 017

o
~0.14

046 923 1800 2677 1554 4431 5508 GLES 046 19.04 758 S6.44 74.54 9304 11154 130.06
VKR (bum) TP EKE (ppm)
005 cH. g0l
0.04
0.04

0.031

AR ER (ppm)
o)
o

e

T TU os 19 130 sz 175 1
L& RE (ppm)
CIREEE THE 33 TP 3 EFp e
fig.1 the relativity of total mercury centent in soils and rice
HgCl, JbFR BT, CoH.O, He/bH M K VERR 2, HeSKEMIZLMHX,

R T e B AR 9 % 1 2 R 09 - R K R B & RB2E S0k, WIRIPES 1. 10ppm 4
FIRICsHs0, HgMHgCl, & 41, 1 MRS K& R B CoH,0,HgthHgCL 25, WUk % 1 ppm
&E}EE{[ CgHstHg ﬂ%lﬁblppmHgClz ﬁ*_@ﬁ@;‘;‘{; HgC]Zﬂ] CH;;HgCl 1 ppm ﬁﬁﬂlgtb&-’ u
CH,HeCl ALFL I BK AL S RIS, TSRS (£5)
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HgO 5 ppmAtEE Ykl CoH,0,Hg 1 ppmibFEH 5 1%, Hifirh & R B WEAEERN S
1%, KIS K REHsOR B INH N CH:0, Ha b B 15 %, rﬂﬁm, HgszoOpme’thiEm
B CH,0,He25ppmity 8 1%, LHPIARBIENEHEN 24, THKNEKE Hes &b
HINHR T HCH, 0, HglLH1I18% (K 5) o

TMEN, FRRLESHEEN LI, KERIKWE, YCH0, Hekb B B &, HeS
LEBEERD.

4, TERLEYHHEL

YR TR, TR ARRBANRTISEEL, HEPIHECL, F1Hg0 TR E
BE (FPRE%, 1982) o HHEFRMAHg(NO,) AL L IHEE, FERKGETRESR
THREFR—EMERP LM EREEN A EREZL BIE, 1979 5 “HRE
FRIS B PR, MREROREZEY, FIRBAEDNEMN. RINRBIES, HA
ii?éFPB‘JHgS\ HgCIZ%EE.[‘%{JC%JCHngCI’ j;iEEEFICHaHgCI E‘Jﬁﬁ(ﬁiﬁ{k%%ﬂ‘ﬂ!&m%&@
BINmRM GE6). ARRLEWAREIRNE RN, PIHgCL, ALK 1%, CH,HeCl

£ 6 FARERLEYLES LIRS, KEALTEHFERESE opm) .
table § the methylmercury content of rice and soil treated with different

mercury compounds in various concentration

S amm HgS HgCl, CH,HgCl B
o VR | | f
WH {200 ] 400 1 1 10 0.3 1
. | | o
| i :
BOX P 3 it 0.0474 | 0.1030 0.0386 | 0,128 | 0,0325 0.0561
S 1 i 0.0167 | 0.0223 0.0139 | 0.0335 | 0.0153 0.0181
el F i 0.1140 0.0869 0.0551 | 0.163 0.0341 0.0629
| | |
£ % 0,60667 0.0074 0,014 0.0105 | 0,0121 | 0,0079 0.0086
TEEARY { 42,2 7.3 124 ! 10.9 6.8 21,8 22,2

» BERLE TR BT B M AT A B 07, WS RUCH Heit 55, FR90%,

WM& ERE, LiREKE (1 ppm)CHHeCI I EFREE (B6) .

TP CH, HeCLAl A B B R & 4. IRBIER: KBRR, XM, BXHEE
— & BHCH,HgCl, HFE - CH,HeCl & B MM in, /KEAFL E% ik CH,Hg
Cl YA RAR > RE K >0, SR ERHER > ZH SRR XA £ 3 B35
HiCH, HgClEE R BIRE KL BUR B 5o

T HEPEICH HeCl B T B EE Y BN BRI, REAE T IERNCHHeCl 2K, +
WEKE, HAEYESFGRER, AP HIENCH,HeCl 58 € Tk, R5HRAENN
M EEKEEX (R6) « FRKILGHEENLE, MRANNITESXKES 1 CH,
HgCl &R T[HH, THCH:HeCINSZ D5 HEEKBER X, +REKEES, CH,HeCl &
BHEOMENEY. XBWEETHECHHeCl B REMNEE, i, +HCH,HCl H%E
WA e R,
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1. LRIPCRRR & WRHERN & ERERR, LIC.H,0,Hg X & # 10 38Kk,
HIXHHgCl, . CH3HgCl; HgS Wfsd i, HEEWART . RREE LaWwaREER
TERMEINREZE M, CoH.0,Hgf#R, HeS B TR/ XN fE B Il 0 # e
A, HeCLEYGYEKR, HaSHHME/N,

2. AR EWAEG A, KRR, NERE R R R LS W00 vk w0 54 in i s
hms #EHzS20ppmEl L, Hz00,5ppmPl }, HgCl,0,1, C.H;0,Hg0.1, CH,HgCl0,3ppm
SRR, RERESRERS R BARE, BKRMNEREN CH0,Hg>HgCl, >CH, HgCl
>HgO>>HgS. {EMARRERN S REMRZMATEH, EHKTFHK, PLICH,0,Hg &7
AL, TEMRKRRRE S, BN B NRMRA, HeS M I, REBIM
BB RRREGHEEN L, NEREHRATRBERD, B ERSWEERE
EhKFED,

3. AAKMLEYEN gD, BREKBHUEREMCERE, WHEOHRER
., KERKEL, PIC,;H,0,Hg>HgCl,>CH,HgCl>>HgO>HgS, 1 M % AR M
RIEE 5 B 5 5 CsH O, Hg>HgCl, >CH,HgC1>HgO >HgS.

4, HIEWIHECL,, HeSES T §{LhCH,HeCly, JHHZBIKAE &Iy, CH,HeCl i
&R RN CH, HeCIR & BRI N,  PUR >Rk >2m,

8 % x &

bR B2 B A BE A A BEIREE AL 1930 RAMLMALEMME W, FERY (6) 12431,

ERBE 1932 KOBAESKBRERRNBIR, FREMNE (5):23—26,

MME, AHFEA (BRER) 1979 REIEFHFEES—HRRAIPWAR T REWRR, TARLBBR L 4
(4):309—313,

KE, B 1979 RGBT, AR EWHMBER 8—9:1-—-12,

B, D.RRE CEBRE) 1979 JABMELEGYLAMM LY B K W A, Soil Sci.Soc, AM, J.43 (2)
289—291,

Alan haney and Richard L, Lipsey 1973 Accumulation and Effect of Methylmercury Hydroride in a Terre-
stried Food Chain under Laboratory Condition, Environment Pollution 5 (4):305,

Martin, J,T. 1963 Mercury Resides in Plants, Anslyst (85):413,

Arrhenius, E. 1974, Mercury in Environment, Organisation for Economic co-operation and Development,
Paris, p,115—145,

Robert D, Regers and James C,MeFarlane 1979 Factors Infuencing the Volatization of Mercury form Soil,
J .Environmental Qual.8 (2):2860,
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THE EFFECT OF DIFFERENT MERCURY COMPOUNDS
ON RICE AND WHEAT AND THEIR ACCUMULATION IN CROPS

Huang Yinxiao Lin Shunhua Han Rongzhang Yao Yiqun

(Institute of Botany, Academia Sinica)

The effect of five mercury compounds (HgS, HgO, CH;HgCl, C;H,;0.Hg) on
the growth of development of rice and wheat and their accumution in crops have
been studied in this experiment, The results show that injuries caused by CsH;
O,Hg are generally more severe than those of HgCl, and CH,;HgCl, and HgS is
the least harmful,The degree of inhibition of different mercury compounds on the
transpiration of rice shows that the toxicity of C;H,0,Hg is larger than HgO,the
toxicity of HgS is the least, and that the photosynthesis of wheat shows that the
toxicity of HgCl, is larger than HgS,The mercury content of rice and wheat inc-
reases as the concentration of mercury compounds in soils increases, Mercury is
the most absorbed by crops in the soil treated with CsH;O,Hg and is transfered
most rapidly to the upper part of the plant and the transference of mercury is
the slowest in the soil treated with HgS; Most of the mercury abscrbed by wh-
eat is accumulated in the roots, The mercury content in the stems of wheat is
evidently less than of rice. The relativity between the total mercury content in
the treated soils and the mercury content of rice is evident, The HgS and HzCl,
contained in the soil can be transformed to CH;HgCl and transfered to each organ
of crop.

The method of this experiment used the pot culture, and the soils were tre-
ated with different mercury compounds in various concentration,

The Transpiration was measured by “Weight Method” of HBAHOB,The pho-
tosynthesis was measured by FQW-CO, infrared gas analysor, The total mercury
content of rice and wheat in organs and soils was measured by F-732 Mercury
Analysor, The methylmercury was measured by Mercapto-Cotton Gas Chromato-
graphy,



