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Table 1. Effect of arsenic levels in soil on the height of rice plants
after 77 days of transplantation.

Arsenic level Plantlf1ght“ _’(cm)

(ppm) NaAsO, Na;HAsO, . 7H,0 Neo-asozin Asozin
0 87.9+ 9.1
(100%)
25 93.9+ 5.9 103.2+10.5 103.7+8.8 82.9+6.9
(107%) (11725 (118%) (94%)
50 92.0+ 6.3 85.8+7.5 92.4+11.9 70.04+9.5
(105%) (98%) (105%) (80%)
100 64.24+14.8 78.3+6.3 66.5+12.8 -—
(73%) (89%) (76%)
200 —b3 61.2+11.4 — —
(70%)
400 — — = 2
a). FHREIBAFIOZEY 2T IEMH o
b). [—1 E=mR3Ee (FEW) o
R#E—TIFEH » A EAH] - Nay TETS o 4 HPES 400ppmliky » 4 FEINFRER & Rk

HAsQ, » TH;OF1 Neo-asozin &8 hiER
ZEEE 25ppm i » ¥R RS TA

TRAEFH o =FEFEP » NaAsO, #i4 (2iHElF

H o T Asozin BINHIAKRS Z ks o TURELEH
SRS RR T 2 IR AR P e d b S 2 3R AT

IngE 5 A-tEeh S0l ESE ] 200ppmiEF o B
Na HAsO, « TH.O 4} » HARINAIER SRR RS

IRAGZ ZEUHBTE TS o Fofl PURR ) S K R e
ZAEES » BB L IRATINA KL Asozin [
» HINHIZ RS 0 HABNaAsO' » LHKE
Neo-asozin » 1fif NazHAsO, « TH,O 2§14
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Table 2. Effect of arsenic levels in soil on the number of tillering
of rice plants 77 days after transplantation.

Arsenic level , Tilliring number?®?

NaAsQ,

NHgHASO4 ¢ 71130

(ppm) Neo-asozin Asozin
0 S 14.9+3.4
(100%)
25 18.643.1 16.6+3.3 17.443.0 10.7+3.7
(125%> (111%) (117%) (722
50 15.742.1 14.0+4.5 11.6+4.6 5.5+3.0
(105%) (94%) (78%) 37%)
1100 6.5:+4.1 12.044.0 7.9+4.0 —
(442 81%) (53%)
200 —b) 4.7+2.4 - —
(32%)
400 — — —_ _

a). HPBRRFIOREH2FHE -
b). T—1 #RFEE (FER) -

HEZFEH » NaAsO,» Na;HAsO,
+ TH,;OFINeo-asozin = ff I #i7e - e b i 5
ZETEHR 25ppm K » FHOKFEERAE LS
BEZfER EREWERZMEBE Asozinly
KREZ o BE T HWIBH 272 o 2544 a4 i
B INF50ppmis » BrNaAsO, 4 » HERTRTE
KB BERMEE AT 21 o AT &k

= KBEE AR R TR E 2 DR BT R B2 RE
Table 3. Effect of arsenic levels in soil on the fresh weight of rice
plants 77 days after transplantation.

MEEREBEE « LT RS K RS
ZIHE » RETHIZHF © Asozin>NaAs
0;>Neo-asozin>Na,HAsQ, « TH;Q ¢

PR - N [ i i B S [R) e B K R 2
AR REMCENEE s HERnxk=H
720 o

Arsenic level e fresh weight® ()

NaAsQ,

(ppm) NagHASO4 . 71’130

0 320 (100%)

Neo-asozin

Straw
100

200
400

380 (119%)
380 (119%)
50 ( 27%)

—b

465 (145%)
240 ( 75%)
180 ( 56%)
45 ( 14%)

390 (1229)
250 ( 78%)
130  419))

110 (34%)

55 (17%)
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0 73.2 (100%)
25 209.2 (286%)  214.2 (293%)  164.1 (224%)  45.5 (62%)
Root 50 211.5 (289%)  103.7 (142%)  130.0 (178%)  25.0 (34%)
100 34.0 ( 46%) 81.2 (111%)  110.5 ( 15%) -
200 —b 13.5 ( 18%) — —
400 — o — —

a), FPRBIRRFIOREH ZH0M o

b). T—] #RFEC (FEH) -

FM » KBESTEMFIRAFEME 2 LW RTTREZGE
Table 4. Effect of arsenic levels in soil on the dry weight of rice
plants 77 days after transplantation.

Arsenic level

NaAsQ,

The dry weight®’ (g)

(ppm) Na;HAsO, « TH,0 Neo-asozin Asozin
0 193.1 (100%)
25 265.5 (137%)  248.3 (128%)  263.2 (136%)  117.5 (61%)
50 239.2 (124%)  180.1 ( 93%)  183.3 ( 94%)  40.5 (21%)
Straw 68.4 ( 35%)  136.3 ( 70%) 91.7 ( 47%) —
200 —b> 25.9 ( 13%) — —
400 — — — —
0 53.0 (100%)
25  149.1 (281%)  121.9 (230%)  101.9 (191%)  40.2 (76%)
50 166.2 (313%) 81.8 (154%) 80.6 (151%)  12.9 (24%)
Root 100 27.3 ( 51%) 67.0 (126%) 53.9 (101%) —
200 —b 11.6 € 21%) — -
400 — — — —

a). FHBORNREIOZES 40 o

by, T—] T (FERA) -

WETHZHRE ¢ Asozin>NaAsO,>Na,
HAsO - 7H,0 -

FHE— = UEH» E18E
DR WAREMZERTE » =B

HE=RFEMER » Asozin 7E({EE N
(25ppm) - HKBEEERBRZERETESE
RRZINFEEA o FEAMFIZE25ppmi AR A
EREREARER  MEAHERZEE
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Fig. 1. The relationship between arsenic levels in soil and the percentage

of empty grains of rice plants.
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Fig. 2 The relationship between arsenic levels in soil and the number of

effective tillering of rice plants,
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Fig. 3 The relationship between arsenic levels in soil and the height
of rice plants.
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Fig. 4 The relationship between arsenic levels in soil and the weight
of 1,000 rice grains,



7K A2 598 2 R SRR 2 T B T A R AR BB R 2 4R

» KEE B TEM S WA LT FIZ IR
3As,0; « 5H:0>As,0, >Neo-asozin o 3
(] A5 BRI A0 (S YR B IR e A S R PR R 0 B ol
W2 I ) o TR PRI » AL A=
B A B K A A R SR ER R Z )
P REE SRR o
ST REME » 7L Neo-asozin' Z 8
B » B Neo-asozin &M N EZRL
B » BRSO ER R 2 o LG
T EAE10 » 20 » 40K 60ppm s » =G T
HEREZARPMEEEAERBA  MELES
I EEFI80 & 100ppm By » AHMEAZ AR
BMEM=EEK o TR RAEME=H
e KB 2B B PTE B MR o
B4 s BSR40 ¢ ARERZ IR
RS2 MR R R R o (BEARRE
2 i s SIREAE10ZE100ppm 2 FiE A
s ZRERPFRIER R 2 I E R L A TR IR
DT ANGE 5 BRIRAS RILK A RTTR & N ERR
AR (FE—) FEEZ AR » HHEERE
i RV A RRET AR 28

A~ KA E L BT 2 5T

109

> IR R PR A R R 2 A R
AR o g — P 2% -
bR IR FRIRE % ;. Ma-
chlis ! B ihE %05 » GITHITERIE DK
Bl o (AR B BRI 2k B S FUBLRE » 3
RIZEMREFE o Fellenberg®? RUZEHLZ 2T
BEZEY o JGUR s AKFNEE (R 2 B R b 2 47
ETiBE A PR 2 BlG o 1R ) LUKHEERT
ZRBEH o WM R 2 W R 2 A AE T R A B
Bz B4 o HpEHEE Y A/ NMEFBK.0>NH,
>NO,;>Mg0O>P,0;>Ca0 » Hihfifes |
2 LB S o Bonner ©FE B Z U
SE R o TiStoklasat©Z S TCA cycle Hr
ATP ZR R 2 A AE T S FmE » B
W 2 4 R TRESRESZ B » TS T ) AR 52
LR o Th7e R TR M KRR AR R F
PELBEE S it — 20 2 AR o : '
KB TEPRYMZIEYR  FAED
FI A L 30ppm 2 i FE 75 IR A e e o B
F RSB RS 3 T2 R AR L

Table 5 . Uptake of arsenic residue from soil by rice plants.

~Total As levels (ppm)*’

Arsenicals
Soil Root
Blank 5.19 72.74
Neo-asozin 22.49 384.35
As; 0y 30.58 466.90
NaAsQ, 35.60 536.22
34.07 551.03

NagHA504 . 7H30

Straw Grain  Unpolished rice
5.40 0.71 0.27
31.23 1.65 0.38
40.63 1.05 0.37
44.36 1.41 0.37
48.01 2.16 0.40
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Fig 5. The relationship between arsenic levels in soil and- the arsenic

content of unpolished rice.
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THE RELATIONSHIP BETWEEN ARSENICALS IN THE SOIL
AND THE RICE GROWTH AND THE ARSENIC RESIDUE
IN THE RICE

Gwo-Chen Li! and Wen-Chi Fei!

Green house studies revealed that
the growth of rice was stimulated when
the soil arsenic levels were below 25
ppm. But the growth of rice was in-
hibited when the arsenic residual levels
increased. The toxicity of arsenicals
was in the following order: Asozin>
NaASQ; > Neo-asozin > Na,HAsO, .
TH;0. The growth of rice was comple-
tely inhibitad when the soil residue of
Neo-asozin and NaAsO,; reached 200
ppm in term of As.

At harvest, 100% empty rice grain
were caused by the soil incorporated
with Neo-asozin, 60 ppm calculated as
As, 45% by As,0; and 50% by 3As.0s
« 5H;0. The number of effective tiller-
ing, plant height and weight of 1,000

grains of rice were decreased with in-
crease of.soil arsenic residue.

The uptake of arsenic residue from
soil by rice plants was found in this
study. The amounts of arsenic found
in the different portions of rice plant
were in the following order: root >rice
straw>grain.

The residue in the unpolished rice
was proportional by increased with the
increase of arsenic residugl levels in
the soil. The amount of arsenic uptaken
by unpolished rice depends on the
forms of compounds which were incor-
porated into the soil. Neo-asozin caused
higher arsenic residual levels in un-
polished rice than caused dy As;0; and
BASgOa L 5H20.
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