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Growth Reaction for Plants Sensor that The Several
Plant Planted on Pb Pollution Soil
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Abstract

It resulted in inhibition of leaf numbers and stem length in all the plants, except for mugwort, in
the Pb section, compared to the Cont. section of the contaminated soil. Furthermore, Colorimeter
has captured the conversion in the leaf color, showing a shift towards yellow and brightness in
chenopodium album var. centrorubrum, transition to red-blue in Polygonum thunbergii, and
decreased brightness in Iris pseudocorus Artemisia indica var. maximowiczii, on the other hand,
has barely shown influence of Pb in aspects of leaf growth and color, indicating the possibility
of resistance towards Pb contamination.However, there were evidence of its adsorption and
absorption according to the content analysis.Others with growth sufferation also showed evidence
of adsorption and absorption. We will lead our investigation to further speculation of specifics of
the mechanism in the aspect of plant physiology in the future.
Keywords — Pb, Soil contamination, Phytoremediation, Plants Sensor

1. Introduction reaction for Plants sensor that the several
plant planted in the Pb contaminated soil.

Recently, the soil pollution measures are

often requested on the redevelopment plan
ground. The heavy-metal contamination in
the soil is expected of the system that does
the absorption removal by the plant. On
the other hand, the plant shows a variety of
growth reactions by the influence of the soil
environment. Cd is mainly experimented on
as a cace about the plant for the effect of
absorption removal of the heavy metal."*¥ In
the study, it aimed to search for the growth

2. Materials and Method

Our experimental object includes
Chenopodium album var. centrorubrum
(Chenopodium), Iris pseudocorus (Yellow
Iris), Polygonum thunbergii (Water Pepper)
and Artemisia indica var. marimowiczii
(Mugwort), while contaminated soil were
adjusted to 1mg / kg-wet soil. Growth reaction
was measured by the number of leaf, and
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Standard soil 100mm

Contaminated soil .
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Standard soil 100mm

Pollution adsorption
soil 200mm

X m;g Fig.1 Cross section of experiment container
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stem length. And Colormeter (CR-400) was
used to measure leaf color.
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3. Results and Discussion

O T A } . .
! b:ﬁué@:ﬂ% »'%M’/‘" es The growth situation of summer was shown

Lo PR
S s in Photo 1. Fig.2~9 showed the change in the
number of leaves and stem length. Fig.10~11

showed the comparison between the Cont.
and Pb, in the color degree and color tone.
Table 1 showed the Pb absorbed amount of
each part of the plant.

@ Chenopodium album var. centrorubrum :

Artemisia indica var. maximowiczii (2009/8/13)

Increased stem growth and very paler tone
Cont. Section Pb Section change, effecting the growth in the Pb
section when compared to the cont. section.

Photo.1 Growth reaction of several plants on cont. zone )
and Pb zone P Furthermore, the root showed tripled lead
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Fig.3 Chenopodium album var. centrorubrum Stem length

Fig.2 Chenopodium album var. centrorubrum Leaf number

10/12

8/28

8/13

Fig.5 Iris pseudacorus Stem length

Fig.4 Iris pseudacorus Leaf number

10/12

8/28
Fig.7 Artemisia indica var. maximowiczii Stem length

7/30 813

10/12

Fig.6 Artemisia indica var. maximowiczii Leaf number

10/12

Fig.9 Polygonum thnbergii Stem length

1012

Fig.8 Polygonum thnbergii Leaf number
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Table 1 Pb absorbed amount of each part of the plant (it g/g*Plant)

Chenopodium album__Polygonum thunbergii  Iris pseudacorus Artemisia indica
Leaf 9/25 —_— 1.973 0.89 2147
11/27 0.289 0.242 0.254 0.047
Stem 9/25 — 1.368 — 1.425
11/27 0.083 0.485 —_ -_—
Loot 9/25 — —_— 0.101 1.603
11/27 — _— 0.052 —
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Fig.10 Data of color degree



Growth Reaction for Plants Sensor that The Several Plant Planted on Pb Pollution Soil

50
45
40
35
30

20
15
10

50
45
40
35
20
525
20
18

8/13 Polygonum Thunbergii Color Tone

8/13 Polygonum Thunbergii Color degree

o
&

Fig.11 Data of color tone

_. %Cont. 45
Section g
GG e ] E — OPb Section
T > © 35 Y
£0- Sﬂh a0 °
° S o '
greyisht - > 25 !
e unvid @ < oM 00 © °
A e o
x% %
Ys
S < +5
Py
cery dark \ ' ]
1
ok Taen 7
| \ N n . o L Y
s =30 -20 -10 a¥ 0 10 20
10 20 . 30 40 50 +—————  Green Red —_—
x Cont.Section OPb Section
8/13 Artemisia indica Color Tone 8/13 Artemisia indica Color degres
5¢
v _varyosle pote—Y Light . ~ x Cont. 45 Y
l Section 40 -
~ OPb Section v 1
< 1
X n)()(‘B < Y "\:, o
Eg s s el
,agg?eo R %q,(" 2 20
o X 2 a 4
15 6
ot ° ° SR
k| desp G
— < L s
30 ~25 -20 - -10 -5 ]
10 20 30 40 50 — Green Red ———————
L*
x Cont.Section OPb Section
8/13 Polygonum Thubergii Colar Tons 8/13 Polygonum Thubergi color degraa
. _vorvpala oo T Light e - xg’:gtﬁen *
O oy
't . ol 1
o
o %8 . X x  © ol B
wid % -y 2 °
. % :
P * N b
x Aoy N
cery dark e 8
| doep 3 x T
e l ~ - A \
=30 ~25 -20 -15 -10 -5 0
10 20 20 40 50 a¥
Le — Green Red ———
x Cont.Section OPb Section
8/13 Chencpodium Color Tone 8/13 Chenopodium coloer degree
¥, vary pale T Light x/' -~ xCont X
l Section
- olK Ty
- 351
BreySht )‘ Cn % * - :
vivd % 2 ] 25T o
& o
S 15
cary dark ) B
dork | doop 5=
— T < ) N . ol v
-30 =25 -20 -15 -10 -5 0
10 20 B 40 50 60
ak
L= ——me G _—
% Cont.Section oRR roan Red

157



Yuichi Sugano * Shiro Wakui + Shigeo Morinaga + Toshimitsu Asai + Shuzo Torobu * Susumu Yokotsuka * Satoshi Naito + Kentaro Iijima

absorption compared to the stem, indicating
the possible absorption of lead especially in
this specific area.

@ Iris pseudacorus : Decreased leaf length
and leaf numbers were seen in the Pb. section
compared to the cont. section . In addition,
there was a major shift towards grayishl in the
leaf color. Lead absorption was seen in the
root.

(® Polygonum thunbergii : Both leaf numbers
and stem length diminished greatly in the
Pb. section compared to the cont. section
of . Moreover, there were transition towards
red and tone shift towards grayishl in the leaf
color. Ability of lead absorption was seen in
both leaf and stem. (Fig.6,7)

@ Artemisia indica var. maximowiczii : There
were no alteration in both leaf color and stem
length in Pb. and cont. section. However, a
tone shift towards grayishl was seen in its leaf.
This plants showed the highest absorption
ability of all the samples we have tested.
(Fig.8,9)

4. Conclusion

In this experiment Plant that tests supply
to Pb district. Pb of the Pb district was higher
than that of the Cont district.

In chenopodium, Iris, Thunbergii in the
plant in the Pb district. The tendency that
growth decreases compared with the Cont
district was seen.

From the above-mentioned Detection
of contaminated soil that uses plantThe
possibility to be able to-do was suggested.

However, details of the influence that Pb
gave the plant are research topics when the
future.
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