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The authors determined the Si concentration of mature leaves from 48 plant species along the Zhangjiang
River Watershed, Fujian Province: and then investigated its relation to soil traits and its phenogenetic
variations in different taxonomic groups- The results showed that the Si concentration varied significantly within
different plant species. and the average value was 1. 23%. Among these plants, Hippochaete debile beared the
highest content as up to 5.88%. while Rhodomyrtus tomentosa was the lowest only 0.02%. In tems of plant
family , the plants of Graminae, Equisetaceae; Osmundaceae, Pteridaceae, Commelinaceae and Moraceae were
rich in Si» with 17 species could be identified as Si accumulators: which shared the average Si content of
2.53%. while the other 31 species were non-accumulators since the average Si content was only 0.28%. The
authors also noticed that water and clay content of soil increased along the upstream of Zhangjiang River to the
downstream, which resulted in the increase of Si content in the soil accordingly.- The Si concentrations of
Lantana camara and Commelina communis were positively related to the effective Si content in the soil, while
that of Aegiceras corniculatum and Kandelia obovata had positive relationships with the salinity of soil -
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the Zhangjiang River, Fujian Province
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TABLE 2 Concentrations of SiO: in the leaves of 48 plants along the Zhangjiang River
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TABLE 3 SiO; content of Lantana camara and Commelina

communs at different sample sites on land and the effective
Si content in soil (calculated by SiO: )

PSS L4/ (mgekg ) o % W B 2 %6
2 41.9241.83 2.14+0.82 2.2540.42
3 34.35+1.64 2.06+0.64 1.57+0.82
5 66.91+1.52 3.1040.62 4.5240.61
6 66.50+1.61 3.8240.55 —
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TABLE 4 SiO: content of Aegiceras corniculatum
and Kandelia obowata at different sample sites

on mangrove fudfalt. the salinity and the
effective Si content in soil (calculated by SiO: )
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4 0.1040.32  0.07+£0.51 67.03+1.71 115.0
5 0.3040.55 0.22+0.34 66.91+1.52 190.5
6 0.4640.35 0.31+0.43 66.50+1.51 249.0

3 ®
3.0 AN S ABHPMET

G L) RO R MR Y R BB S R Rk
FRU , [ b S AU A A A R R
BFh 5 TIREAL Ry B RERR I B2y - N 2 RERR A i
DI e sk g — o U A RS R R P
R Si A B R R R IE AR S R KR
I SPE T, R S p ik e A
R, I BT R A RS
BHMEN G, WERE LEFERS /51
Hekohr o B R IEARSE, BEAT 3 TR SRR 3R 2.
ARSI RBAE. X TTAE 5 TR IRE A

Walbridge (1991) ™A it 9243 o £ & i

LT RS A A 35 43 (7 KOF-, Fofi 10
EE, TAFHRIMS B B o Si & R LA RS
SR TR TR 0. S26R b AR Y Si B FR TR
() BRUR A 2t A, R SRR L
FICE BN A . 3B S M FEREE L AERRIL
SR e, 2 (] gt il e PR 42 5 R 9 AR [l s T
PAMCES 2120 R Si o
3.2 FEEHEBRHES S8

{8 (1982) P i3 T rh [ 2RI Si
B B QN 2 (2.07% ~14.81%) | ik (1.66 % ~
9.43%0)  HEAE (0.4500), (3 B 38 (0.4500), 1 %%
(0.08% ~ 0.27%), 4 B 5 f 45 B 5 2 -
Takahshi il Miyake'” #F %8 7 #3% T [6 — £ 35 F 1
175 Fht iy, B 34 R B H P Si S8R
1.96%0, YA B 141 FpY Iy Si &8 0.25%, 4
BIRMEER 52— E MR I BB E 5IER
SRR L 25, A 5129k 132 F1 154, 3%
AT RE S 1 T I 6 B b 25 B R Jone 45
(1967 ) by vt 5 525 0G0 Hb R A5 B AR 490 H 52 3 R A
FHEMIM Si S B R4 dtsE— SR A E
T BEER T Si & R E SR B S 5IE/
ZE I 225 TTREIEE IR R IR Si e R
HETRE-

RAETER —FHESF . N Si & B IER R
B (0 0 (EAR [ ] ) £ B 2 S 5 AR B, AT
BRI, RARE AR EFER KU R 1
SRR RERHEYIM r Si & B e IRRL SR
FRHRIBESIRAHEA M H Si A B
3.3 Si TEMEMNESEEN

HARRE T B A1 Si 70 B HHE A A5 1Y
G5 A K T SRR 25 R R e T R
b R A A% ARG B R
ARG, T AKX S AF 4 Si o0 AR AERY 1 B,
S Si 02 i BRAY 52 R A A= ) 3 Bk A 208 PR 1
FER . R B AR S E BRI R
AR WARIRY— B RIS TR PR B T IR
ARES R AT A A L U RS (0 1R B
BRI

— RN K TR Si po e AU (A
R & B J) 5 ( Canavalia lineata ) F1 i B ( Derris
trifoliaa) M Fy Si & B/ BIAFE] T 3.00040 0 1.4204,
T AE R T AR T2k B e i 1 ke AR IR 6
B, A K T A R A R TR P 1 o i
B R IEARSS, FATA N, R A B
FE S B — FAE BV, X 3E 92 7 Matoh 21
(1986) B2 tH A TR 2 Si 1] 248 B VR HUSh Ve,



% 631 W FTSE . LR R

T b Si TR S R 51

WA VA 0k 2 R B AW A X T RE S5 Si RERCAS Y
WA A R 4R A 00 A I (SOD ) N R I R AL i
(APX) % Z R B LB TE e 6™, b it
— B RIS
HEBSE T R RSB — S0

FESTE AT R O TR Y R A R N Y B U L
A TR SR TEHL T R W
T EFH R REREA —EE L.
3.4 YIS ABRNRKREIT

FHAR R R IR ARHEY) Si & 10~20 %
FAEH T HAEY) . Takahash” S HAVEZ HIBF 5 25
HRH, B4R S 1Y T ER AR A St e
)T (AN AR AR Y5 B RL RIS B BRL) 3 48X
AR ) SRR B R T R R 4 si
ARFFEF, AR, 15 BE R R AR I Si
B RTE FA H SRE LR G

13T, Hodson S X A [|] Sk ISCEE B 735 Fof
R Si & BEARHITANT K T AR S
KRR S SR EG B EER, &8 A/
5 R b= AR W B TR R T
Y= BRI (AT R Y 1 S
BB BOE, BB INRAE TS : T LR — 1k
R ERBERPA S AT, SERRRUE B
ﬂﬁ%&AE&ﬁ?ﬁWﬂ%? LA 2 R
552 A B R TR /N 6 L Y S Sy 2 e
ﬁ%%ﬁ%ﬁ%ﬁ%@%%ﬁuﬂﬁ% P R
—IBBF IN RS AR ST AR SRR I A
YISi &R IEE T BN A
Bgt AR ARIER Y RN R B SR L 4
PEARIE L E R K B SRR X ) SRR AL T K 55 Bl Fe itk 8ot

£ £ X ®

EPSTEIN E. The anomaly of silicon in plant biology [J ]-

Proceedings of the National Academy of Sciences, 1994, 91, 11-17.
NELSON D M. GOERING J J. BOISSEAU D W. Consumption and

(1]

[2]
regeneration of silicon acid in three coastal upwelling systems [cy/l
RICHORDS F A- Coastal upwelling- Washington: DC: American
Geophysical Union, 1981, 242-256.

[ 3] BELANGER R R, BOWEN P A, EHERT D L. et al- Soluble
silicon: Its role in crop and disease management of greenhouse crops
[J1- Plart Disease, 1995, 79(4) . 329-336.

[4] LIZJ. LINP. HEJ Y. et al- The organic pool and biological

cycle of silicon in moso bamboo community in Wuyishan Biosphere

Reserve[J - Journal of Zhejiang University Science™B, 2006, 7

(11), 849-857.

EPSTEIN E. Silicon[J]- Annual Review of Plant Physiology and

Plant Molecular Biology, 1999, 50, 541-664.

TAKAHASHI E, MIYAKE Y- Distribution of silica accumulator

[5]

[6]
plants in the plant kingdom (5) : Monocotyledons[J]- Jowrnal of the
Science of Soil and Manure, 1976, 47, 296=300.

[7]

[8]

[9]

(107

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

TAKAHASHI E; MIYAKE Y. Distribution of silica accumulator
plants in the plant kingdom (6) . Dicotyledons[J]- Jowrnal of the
Science of Soil and Manure, 1976, 47 300—306.

ARFREE. AMIMRERE SR [I]. L@k, 1980, 11(3).
46.

4=

70U B J. Silicon nutrient of plant [J]. Chinese Journal of Soil

Science, 1980, 11(3), 44-46.

MORIKAWA C K, SAIGUSA M. Mineral composition and

accumulation of silicon in tissues of blueberry ( Vaccinum corymbosus

ov- Bluecrop) cuttings[J]- Plant and Soil» 2004, 258, 178.
TR A HY R E RN RLGA[T]. Y E

. 1998, 15(2), 33-40.

XING X R, ZHANG L. Review of the studies on silicon nutrition of

plants[J]- Chinese Bulletin of Botany, 1998, 15(2), 33—40.

MATOH T, KAIRUSMEE P, TAKAHASHI E. Salt-induced damage

to rice plants and alleviation effect of silicate [J]- Soil Science and

plant Nutrition, 1986, 32, 295-304.

LIANGY C, HUA H X, ZHU Y G et al- Importance of plant

species and external silicon concentration to active silicon uptake and

transport [J]- New Phytologist, 2006, 172(1), 63-72.

HBER . TRDCI, AT, . MRS A R T A MR

(] Jesekl k4, 1999, 21(2), 31-36.

YEX Q- XU HQ, LI HF, e al- Preliminary studies about

developmental anatomy on the fruits of Mei trees[J]- Jowrnal of

Beijing Forestry University » 1999, 21(2), 31-36.

MITANI N. MA J F- Uptake system of silicon in different plant

species [J 1. Jowrnal of Experiment Botamy, 2005, 56 (414,

1 255-1 261.

WINSLOW M D, OKADA K. CORREA-VICTORIA F- Silicon

deficiency and the adaptation of tropical rice ecotypes[J]- Plant and

Soil, 1997, 188, 239-248.

VAN DER VORM P D J. Dry ashing of plant material and

dissolution of the ash in HF for the colorimetric determination of

silicon[ J ]-

1987, 18, 1 1811 189.

HE T3 O B 5 sy IR AL LAY

Wroris M) dext. BReE i, 1983

Committee of Agrochemicals Division of Soil Science Society of

China- General analytical method of soil and agriculture chemistry

[M]- Beijing: Science Press, 1983.

Xk, 5k 0. KFELARERE W RIDR SRE]- -

HENEAR, 2001, 32 (4), 187-192.

Communications in Soil Science and Plant Analysis

LIU M D, ZHANG Y L. Advance in the study of silicon fertility in

paddy fields[J]- Chinese Journal of Soil Science, 2001, 32 (4),
187-192.
GpFREE. L IEfESi gE ) M Si 5 NP MAHEMERN] MAAE

A%, 1993, 4(2), 150-155

70U B J- Silicon supplying capacity of soil and interaction of silicon
and nitrogen or phosphous[J]. Chinese Journal of Applied Ecology »
1993, 4(2), 150-155

WALBRIDGE M R Phosphorud availability in acid organic soils of
the lower North Carolina Coastal Plain[J]- Ecology » 1991, 72(6),
2 083—2 100.



52 Jom # ok ok % ¥ W $29%

[21] JONESL HP, MILNE A A, WADHAM S M. Studies of silica in [27] WERNER D, ROTH R- Silicon metabolism [ C ]//LAUCHI A,
the oat plant ( II') . Distribution of silica in the plant[J]- Plant and BIELESHI R L- Inorganic plant nutrition- Berlin: Springer-Verlag:
Soil, 1963, 18, 358—371. 1983, 683—694.

[22] HANDRECK K A, JONES L HP- Studies of silica in the oat plant [28] AHMAD R. ZAHEER S, ISMAIL S- Role of silicon in salt
(IV') . Silica content of plant parts in relation to stage of growth, tolerance of wheat ( Tritium aestivum L-)[J]- Plant Science, 1992,
supply of silica and transpiration[J]- Plant and Soil, 1968, 29, 85, 43-50.

449-459. [29]1 ZHUZ J, WEI G Q. LI J, et al- Silicon alleviates salt stress and

[23] GALI HU, SMITH C C- Effect of silicon supply on growth fertility increases antioxidant enzymes activity in leaves of salt-stressed
and mineral composition of an annual brome. Bromus secalinus L- cucumber ( Cucumis satwus L-) [J]- Plant Science, 2004, 167
(Gramineae ) [J]- American Journal of Botany, 1992, 79 (11), (3).527-533.

1259-1 263. [30] LIANG Y C, ZHANG W H, CHEN Q. et al- Fffects of silicon on

[24] fRzEfs. PEMPHE REBEY SRS [(M] e, B tonoplast H = ~ ATPase and H + ~PPase activity, fatty acid
2 Rk, 1982. composition and fluidity in roots of salt-stressed barley ( Hordeum
HOU X Y- Vegetation geography of China and chemical composition vulgare L-) [J]- Emironmental and Experimental Botany, 2005,
of the dominant plants[M]- Beijing: Science Press, 1982. 55, 29-37.

[25] JONES L H P, HANDREECK K A. Silica in soils, plants and [31] ELSER JJ. STERNER R W, GOROKHOVA E. et al- Biological
animals[J]- Advances in Agronomy, 1967, 19, 107-149. stoichiometry from genes to ecosystems[J]- FEcology Letters, 2000,

[26] Fwrb, BOARIBE, MRaRfE. . igITiR 61 MiE B e Rk 3, 540-550.

PR S M ER Sy S (1] MBI S ER S 1995, 4 (1), [32] HODSON M J, WHITE P J, MEAD A, e al- Phylogenetic
47-53.

variation in the silicon composition of plants[J]- Annals of Botany
JIANG G M, HUANG Y X, LIN S H, et al- The characteristics of 2005, 96,1 027-1 046.

phosphorus chemistry . geographical distribution of 61 plants in the

Haihe River, North China [J]- Journal of Plant Resources and (—ﬁ-{%%iﬁ: ﬂ %)
Emironment , 1995, 4(11), 47-53.

MIiTIR] 2008 ¢ KB RZF)

(KEAF) A ELTERARENGFRERF) (K 2AF)A T E A AMAFZHSRA, FEHF
5l X H AR B R R A E W5 S RAREIR EMN TR T ZFIEH XK ORAHA, BT R £ 2
A5 HEHIE AR RERGE, BHRER, AR, Reuim L, 2L T R ¥ 5 B AR E,
F AR B WML RARE R AR F ARG S E R e AT

(REMAF)EZEMAAFRXEAFH TR IAE K EFRRIFAE ZAREERAET ST HK
AR BRAHEAY B E R R,

FSRATE A AT SR F. 16 TF A 538 200 T . B A BT 10.00 7., 425 60.00 7, o5 4 K %, 14-95.
B SR BT 10.00 % 2, (fd6 B3 ) . A2 60 % .. oh o o B PR B 4 7 ) 0 3] (AL 399 15 i) KA
MK 5 . Q0587

KA KA A £ b F b PR % 2 5 i TEE 5 2501004010071,

B 7 bk 150086 w4 /R 527y B K 28 796 368 B K 24+ S 4

0,75, 045186668735  Email : dadoukx @sina - com : ddkexue @126 com



