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Chemical composition of prince feather leaves: A geoche-

mical indicator of organic matter in the fluvial sediment

Masami [CHIKUNI

(Department of Environmental Chemistry and Engineering, Tokyo Institute

of Technology, Yokohama 227, Japan)

Leaf samples were 'taken from prince feather (Polygonum orientale L.) and a re-
lated species (Polygonum mitis Gilibert var. Nemoto) growing on the river beach of the
Tamagawa River, Tokyo. Dried samples were chemically analyzed with the results shown
in Table 2. A high manganese content found in some of the samples revealed the availabi-
lity of the element in the swampy ground on which the plant grows. This is due to the
reducing environment produced by organic matter in the sediment. Under reducing conditi-
ons, manganese is released as divalent ion and uptaken by plants. Organic matter also
behaves as chelating agent toward many heavy metal ions. The leaf samples enriched in
manganése often show high copper and zinc contents, thus indicating the accumulation of
heavy metals in the soil. The manganese content of the plants may be useful as a geochemi

-cal indicator characterizing organic matter in the fluvial sediment and the soil.
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Table 1. Reproducibility of chemical analysis data’ C cencentrations in i <+ .

ppm unless noted as -%) E N R

Sanple | Ash Na K Mg Ca Mn Fe Cu i Zﬁ k Cd , P

No. | (9 %) ) SR
1 881 96 | 154 | 1440 | 171 | 160 | 475 | 135 | 657 | 11 | 3080
9.0 4 93 | 153 | 1480 | 1.74 | 174 | 420 | 135 | 213 | vLF: i 3010Q,

80O | 104 | 099 | 4830 |-1.77 | 3301275, 92 (141 .4 12 4-2880.

3 837 | 145 | 153 | 2230 | 141 | 961 | 768" ]:469% | a01:| ‘T4 |72370°
806 | 130 | 149 |2180. 128 ) 988 | 675 | 433 | 803 | 13 | 2490

*NIES | 827 98 | 152 |3860 | 1.38 | 2020 | 1800 4.121 }'386.7}: 6.5 -] 1110

% Pepperbush powder (N1ES Reference Material Np-__lr) )

BRSPS AI
I S n

Ve s RN TN
oL N N ol ot 2l

R1bb§$+ﬁfﬁéibiﬁé L&, HOIBOLELBH L TIHT E0iH B Table LizmRluaedirt
No.2 OHED 5 b, KGDENEDIZREHRD bivico ZDTF— 2 2RHOVBEVEIDT =2k
KT DE, MEBERRRE Lo TWA I ESbIB, o

Table 2 i, A7 2 7 LA A~ 5 F OFFEERF M L ABIFIHE > T TR S LRI F2C

—h 1=



Table 2. Chemical composition of dried leavés (concentrations in ppm unless noted as %)

Sample | Ash | Na K Mg Ca Sr Mn Fe Cu Zn Cd P
“No | (%) RS - (%) |
Polygonum orientale L.

12 854 | 316 | 137 {1230} 138 94 | 326 | 993 | 158 | 538 | 0.92 | 2570

17| 895 | 95| 154 [1460 [ 173 | — 167 | 448 | 135 | 685 | 1.1 |3050

g 786 | 158 | 1.72 {22307 1.07 |50 | 886 | 515 | 11.7 | 747 | 1.1 |3150

3 8.22 | 138 1512210 | 1.35 - 975 | 722 | 451 | 852 | 1.35 | 2430

5 7.41 | 119 | 1.44 [3390 | 1.13 76 | 339 | 370 | 114 | 684 | 1.3 |3640

=13 | 915 | 151 1.07-12350 | 211 | 137 | 287 | 679 721 s11 | 11 |2380

14 9.02. 169 |: 0.97 {.2420 | 2.23 — | 663 | 648 | 101 | 151 22 11730

8 1211 | 162 | 1.73 | 1750 | 293 | 176 | 674 | 534 70 | 649 | 1.6 |2450

9o | 852°f 265 |"1:37 12700 | 1.30 [ — ¢| 713 | 835 | 14.3 | 134 1.3 {2740

10 1172 | 163 | 0.96 [.1860 | 3.09 | 150 | 293 | 548 56 | 67.3 | 1.2 |[2440

Average | 915 | 174 | 137 | 2160 | 1.83 | 114 | 532 | 629 | 142 | 819 1.3 |2660

RSD(%) | 16.1 364 | 196 |27.5]| 379 — 50.5 | 282 | 76.1 | 389 | 260 |18 6
Polygonum mitis Gilibert var. Nemoto

2 ) 851 ] .102 | 0994930 ] 1.77 - 334 | 260 82 | 115 1.25 | 2870

q 846 | 225 {099 2320 | 1.98 - 459 | 429 | 151 | 108 1.2 | 2680

6, .| 9851 204 | 1053 5650 (183 - 790 | 265 80 | 975 | 1.3 12200

11 728 | 102 | 125 (1930 1.62 - 93 | 182 6.1 | 486 | 0.78 | 1860

Average |- 853 | 158 ::1.07° 3710 | 1.80 — 419 | 284 9.4 923 1 1.1 | 2400
Fig. 1. Mapy showing sample locations. .

L

>

. O=Polygonum orientale L. @ =Polygonum mitis Gilibert var. Nemoto




Table 3. Comparison of average chemical cothpositidhi’of plant métetial =
(concentrations in ppm unless otherwise indidatedy” ~ T T 7T 7777 ‘

- Lo ¥ ' oot
e : AT 2 i ot ot

Ash | K | Mg | Ca | Mao | Fe T Cu-["Zi ] P |

G O -G IR I (S Ao "

i o v N T -

This study 897 | 128 | 2600 | 1.82 | 500..] 530, | 128 | 849 | 2590 [

Takahashi (1974)2 | 1044 | 272 | 2470 [ %171 | 2357°9:300 7" '~ ?;#' 3200 | .

Cannon (1960)P - - = —3‘f-481$?1%w4oi 183" {1400 - ;
e P EEIRE N TR oty .-

T ; I

51
4

a Based on the chemical analyses of dr)od leaves of 114 specle‘s of seéd plants

b The original data were given in. ppm fin plant ash mostly\of leaves Galculated 1n ppm in

- i I3
| SN

dried plant material, by assuming an average ash content of 10/ s
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